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Preparation of this document

This Technical Paper is one of the outputs from the Food and Agriculture Organization of
the United Nations (FAO) Technical Cooperation Programme (TCP) project “Promotion
of Small Scale Aquaculture in Guyana for Food Security and Rural Development” (TCP/
GUY/3501 (D). The main objective of the project, which was carried out in the period
2014-2017, was to reduce poverty and food insecurity, both of which are still prevalent
in large parts of Guyana, particularly in some hinterland and coastal areas. The project
provided technical assistance with a view to building capacity among small-scale farming
households through simple production methods, and introduce new technology for fish
reproduction. Farmers were trained in simple applicable hatchery, nursery, and feeding
techniques for tambaqui (Colossoma macropomum, Cuvier, 1816).

As outlined in the project document, the project focused on tambaqui because it is an
ideal species for producing cheap animal protein: as a fish species that is relatively easy to
grow, it helps to improve food security. The fish is omnivore, and requires a comparatively
low protein content in its feed. When farming tambaqui it is possible to make use of low-
cost feed and feed ingredients such as forest fruits, the seeds of leguminous plants, cassava,
etc. As a species it not only tolerates soft- and acid waters well, but also can grow in water
with relatively high salinity, up to about 10 ppt. Tambaqui is a hardy fish and quickly
grows to a large size, which means that even seasonal waters can be suitable for producing
them. For these reasons, the aquaculture production of tambaqui has continued to increase
— from 13 thousand tonnes in 2000 to 142 thousand tonnes in 2016 — and there is huge
potential for its cultivation on both a large and small scale.

Tambaqui originates from the Amazon and Orinoco river basins in South America,
and is currently farmed across South and Central America, as well as in some countries
in Asia.

This technical paper contains a field guide developed in order to provide practical
guidance on the culture of tambaqui. It was prepared to assist small- and large-scale
aquaculture farmers with practical advice on how to grow and breed tambaqui, with the
aim of further increasing the production of this important fish species, which is vital for
food security. This guide combines all the immediately applicable practical information
on the culture of tambaqui with the updated findings and conclusions of an earlier
technical guide on the artificial propagation of tambaqui and related species, published
by FONDEPES in 1998".

This technical paper was prepared by Mr Andris Woyndrovich, Aquaculture
Consultant, with the support of Mr Raymon van Anrooy, FAO Fisheries and
Aquaculture Officer for the Caribbean. The document reflects the provisions of the
FAO Code of Conduct for Responsible Fisheries in relation to aquaculture development
and the management of tambaqui. During the development of this paper, specific aspects
of genetic diversity and its practical consequences in the field were overseen by Ms Edit
Eszterbauer, a Biologist at MTA ATK AOTIL.? The authors also received comments from
Aquaculture Officers from the Fisheries and Aquaculture Department at FAO.

The text was edited by Edward Fortes. The formatting, design and publication were
further supported by Ms Chorouk Benkabbour and Ms Marianne Guyonnet of the
FAO Fisheries and Aquaculture Department.

' Woynirovich, A. & Woynirovich, E. 1998. Reproduccion artificial de las especies colossoma y piaractus —
Una guia detallada para la produccion de alevinos de gamitana, paco y carasia, Lima, Peru, Fondo Nacional
de Desarrollo pesquero (FONDEPES).

Institute for Veterinary Medical Research, Centre for Agricultural Research, Hungarian Academy of
Sciences

2



iv

Abstract

Following a short introduction to the species and its closest commercially viable
related species, namely pirapatinga (Piaractus brachypomus) and pacu (Piaractus
mesopotamicus), this field guide provides practical information on the culture and
reproduction of tambaqui (Colossoma macropomum).

As a field guide it aims to support the understanding and dissemination of applicable
technologies for the culture and reproduction of tambaqui, i.e. what should be done — as
well as when and how it should be done — in order to achieve success in the artificial
propagation as well as the fingerling and table fish production stages.

The concise technical descriptions in this guide are accompanied by self-explanatory
illustrations and a reader-friendly glossary of technical terms, which is important for
tambaqui aquaculture farmers.
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1. INTRODUCTION

Tambaqui is a Neotropical* fish of major cultural and economic importance in
artisanal fisheries and commercial aquaculture (Wood et al., 2017); it is one of the
most important commercial fish species among the scaly fishes of the Amazon river
basin, and highly sought after by the local consumers for its meat. Tambaqui is the
second-largest scaly fish after pirarucu (Arapaima gigas) in the Solimdes—Amazon
River. Out of the three largest species of the Serrasalmidae family (i.e. tambaqui,
pirapatinga and pacu)' it is the most economically important in terms of its commercial
value in the Americas (FishStat, 2018). Tambaqui sustains thousands of professional
fishermen, providing animal protein for the inhabitants of the Amazon river basin.
Tambaqui is widely accepted as a fish for consumption in Brazil, Colombia, Peru and
Venezuela (Bolivarian Republic of) (Amaya, 1992), and its economic importance in the
Orinoco river and its tributaries is also significant (Golding, 1981).

Due to the intensive commercial fishing of mature, propagation-ready adult tambaqui
in the period from 1976 to 1996, the population level has decreased considerably in the
Amazon river basin (Goulding, 1981; Arauja-Lima and Goulding, 1997; Batista and
Petrere Junior, 2003). Therein one of the reasons why, in the late 1970s and early 1980s,
efforts were increased to develop reliable, large-scale propagation techniques for the
production of tambaqui fry and fingerlings, both for restocking and aquaculture.

From 1983 onwards, large-scale artificial propagation® technology was adapted
and widely introduced for warmwater fish species, including tambaqui, in northeast
Brazil. This led to an increase in the popularity of tambaqui among farmers with water
reservoirs and fish ponds. This increase was principally due to the following:

e Tambaqui can be handled easily at all ages and require neither special culture

techniques nor special conditions to obtain good results;

® Tambaqui is an omnivorous fish and consumes a wide range of natural foods*; it
also flourishes on many different types of feeds* under culture conditions, and
grows well if it can obtain enough natural food and/or feeds.

* Tambaqui is suitable for fish ranching™ (i.c. culture-based fishery (CBF)*), and fits
well into the polyculture* of fish pond production systems.

Today, a wide range of valuable publications are available on tambaqui, designed to
help seasonal, full- or part-time farmers deal with the culture of tambaqui. This field
guide is intended as a complement to some of those existing publications by offering
information on practical, simple and low-cost technologies, methods and culture
practices.

In order to provide information that is both practical and immediately applicable,
this technical paper is divided into three main parts:

e Chapters 2, 3 and 4 provide some of the background information on tambaqui
that has previously been overlooked, including the valuable species that are
closely related to it within the Serrasalmidae family.

e Chapter 5 provides a step-by-step introduction to the artificial propagation of
tambaqui, taking the entire technology from induced breeding to the rearing of
advanced fry.

e Chapters 6, 7 and 8 discuss the techniques to be adopted for fingerling and table
fish production, as well the rearing and keeping of brood stock.

! The name “pirapitinga” is also widely used; in this paper the same common name employed in FAO
statistics “pirapatinga” is used.
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e Chapter 9 provides and overview of the fish diseases that tambaqui may contract

during culture.

The chapters listed are supported by four annexes in which an inventory and a
discussion of production conditions, equipment, tools and production materials are
provided.

To facilitate the easy use and interpretation of the descriptions and explanations
provided, not only illustrations and photos are employed, but definitions of all the
relevant technical terms are included in a glossary. Glossary terms appear in bold italic
text when used for the first term, and are marked with an asterisk (*), to indicate a
glossary entry.



2. TAMBAQUI AND ITS CLOSE
RELATIVES USED IN AQUACULTURE

Tambaqui has two close relatives which are also widely used in aquaculture. All three belong
to the same Serrasalmidae family. Within this family tambaqui (Colossoma macropomum
Cuvier, 1816) belongs to the Colossoma genus. According to present systematization,
tambaqui is the only species in the Colossoma genus, but the two other commercially
important, closely related species pirapatinga (Piaractus brachypomus Cuvier, 1818) and
pacu (Piaractus mesopotamicus Holmberg, 1887) were previously classified in this same
genus, with scientific names Colossoma brachypomus and Colossoma mitrei.

The first two species are native to the Amazonas (Solim&es, Amazonas) and Orinoco
rivers and their tributaries. Pacu, endemic in the Parand-Paraguay basin includes central
and western Brazil, northeastern Paraguay, eastern Bolivia and northern Argentina.
(Calcagnotto and DeSalle, 2009).

These species are so similar that tambaqui and pirapatinga occasionally mix in the
wild (Araujo-Lima and Goulding, 1997) and their interspecific hybrids have been
widely produced on purpose (Box 2-1). Moreover, hybrids of tambaqui and pacu
appear to have good early survival rates and are most likely fertile (Bartley et al., 2001).

TABLE 1-1

Distinct characteristics of the three species formerly part of the Colossoma genus
Characteristics Tambaqui Pirapatinga Pacu
Teeth on maxilla In two rows 1-3 1-2
Filtering spines (“bristles”) on first gill arch 84-107 33-37 30-34
Scales on lateral line 78-84 88-98 108-128
Scales above lateral line 23-27 37-42 50-60
Scales below lateral line 20-22 27-34 49-56

Source: Goulding (1980), CEPTA (1986).

BOX 2-1
Interspecific hybrids of tambaqui

Sterile progeny or superb performance are among the objectives when producing
interspecific hybrids of fishes such as “tambacu” (hybrid of tambaqui @ and pacu &) and
“tambatinga” (hybrid of tambaqui @ and pirapatinga ). As the juvenile stages of these
hybrids are morphologically indistinguishable, there is a risk of pure species and hybrids
mixing and fertile hybrids escaping; this reduces production and can have adverse impacts
on native populations. For these reasons molecular markers are characterized to identify
hybrid lineages, a technique which enables the admixing of pure stocks and their various

hybrids to be identified.

Source: Hashimoto et al., 2011.
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FIGURE 2-1

Tambaqui (Colossoma macropomum)

FIGURE 2-2

Pirapatinga (Piaractus brachypomus)

FIGURE 2-3

Pacu (Piaractus mesopotamicus)

FIGURE 2-4
Fry of (A) tambaqui, (B) pirapatinga
and (C) pacu
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FIGURE 2-5
Piranha (Serrasalmus sp.)
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2. Tambaqui and its close relatives used in aquaculture

Both the experimental culture phase of the 1970s and the subsequent rapid increase in
commercial production in the 1980s proved that these three fish species are excellent for
fish culture. The large-scale artificial propagation of these fishes ensured a steady fry and
fingerling supply, which made these species popular among large numbers of farmers.

As advanced fry, pacu are especially appealing in shape and colour, as well as being
a popular species for ornamental purposes. Many fish farms therefore propagate and
sell them as aquarium (ornamental) fish.

Tambaqui (Figure 2-1) is a truly tropical fish, which dies if water temperature
remains lower than 15 °C for several days. Advanced fry and fingerlings under 5 g
in weight show high mortality in waters that are under 18 °C (CEPTA, 1986). These
temperature limitations reduce the natural spread and establishment of the species in
waters where the water temperature drops below 15-18 °C during colder seasons. The
relative insensitivity of tambaqui to low pH proves its acid water tolerance, which
occurrs naturally in black water* habitats (Aride et al., 2007). Tambaqui also tolerates
salinity up to 10 ppt (Fidza et al., 2015).

Similarly to tambaqui, pirapatinga is also a tropical fish and cannot survive if water
temperatures go below 15 °C. It is a rather flat, silvery-white fish (see Figure 2-2), and
the weakest and least sturdy of the three species mentioned. The length-to-height ratio
of pirapatinga is between 2.5 to 3.5 in the case of adult fish. It can grow to about 85 cm
as a standard length (SL)* and about 20 kg in weight (Goulding, 1980).

Pirapatinga has a black spot (an “eye”) on the bony operculum. With this
mimicry, young fish resemble the most ferocious piranhas, which have a similar
black spot on the dorsal area above the lateral line, behind the operculum. Young
pirapatinga show further similarities in the colour of the pectoral, abdominal and
anal fins, as well as the breast, which are yellow, red or dark red respectively.
A vivid red colour appears on the pectoral part of the fish during the spawning
period. The most ferocious piranhas also have a vivid red colour on the pectoral
area throughout their life cycle (see Figure 2-5).

The pirapatinga’s adipose fin is fleshy without fin rays. On the first gill arch
there are 33 to 37 filtering spines. The maxilla and lower maxilla (mandible) have
sharper molar-shaped teeth. Pirapatinga is an omnivorous fish with a preferred diet
of fruit, seeds and green leaves that fall into the water from the forest (Goulding,
1980). Pirapatinga’s growth in its natural habitat is significantly slower than that of
tambaqui. The reason for this is that pirapatinga reaches sexual maturity one year
earlier, is a less aggressive feeder and has a more restricted spectrum of natural
foods for its diet than tambaqui. When fed properly pirapatinga also grows very
well, although not as part of polyculture with tambaqui, where food competition
limits growth.

Pacu is also a tropical fish, but survives in waters below 15 °C in temperature,
most probably surviving in waters as cold as about 10 °C. This fish is dark grey on
its dorsal parts and golden yellow in the abdominal (ventral) area. Its length-to-
height coefficient is between 1.5 and 2.5 in the case of adult fish. This reveals that
the body of pacu is rather robust. It reaches 40.5 cm (SL) and about 20 kg in weight
(FishBase, 2018).

Young pacu have red fins but the colour fades and disappears quickly with age.
This appearance may well shelter young fish from being attacked by other fish.

Pacu is a somewhat aggressive feeder and its aggressiveness increases in higher water
temperatures. However, it is a much less aggressive feeder than tambaqui. Pacu is
omnivorous with preference for water-based insects and worms. Occasionally it grabs
and eats vertebrates as well as considerably smaller fish.

Pacu grows well if it can feed properly; it may grow to about 1.5 kg in weight in fish
ponds within one year when fed well.
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According to Goulding (1981), the significant difference between tambaqui and the
two other species is that neither pirapatinga nor pacu has the same type of filtering
apparatus with fine “bristles”, nor the wide muscular operculum. These features make
tambaqui a special and unique omnivorous feeder of an especially wide range of natural
foods, as discussed in Chapter 4.2.



3. NATURAL AND WORLDWIDE
DISTRIBUTION OF TAMBAQUI

As Araujo-Lima and Goulding (1997) have described, in geographical terms tambaqui
is found in Brazil, Venezuela (Bolivarian Republic of), Columbia, Peru and Bolivia
(Plurinational State of) — but within these countries the species’ native natural habitat
is restricted to the Amazon and Orinoco Basins. The main capture fisheries production
of tambaqui (reported as cachama in the FAO FishStat] database) takes place in Brazil
and Peru. The annual capture fisheries production reported to FAO for the species in
these two countries has been relatively stable since 2001, at around 4 000 tonnes per
year. The capture fisheries production of pirapatinga in Brazil and Peru over the same
period (2001-2015) is around 2 500 tonnes annually.

Tambaqui was also introduced in regions outside of its native range (see Box 3-1)
in the 1980s, which has led to an increase in production since that period. Currently
the production of tambaqui and other species belonging to the Serrasalmidae family is
much higher in aquaculture than in inland capture fisheries. Aquaculture production of
tambaqui and other species of the Serrasalmidae family has spread to most countries in
South and Central America, some Caribbean countries, and various countries in Asia:
particularly China, Indonesia, Malaysia, Myanmar and Viet Nam.

BOX 3-1
Introduction of tambaqui to the North-East region of Brazil

According to Lopez (1982) the DNOCS (Departamento Nacional de Obras Contra as
Secas) received 24 and 74 fingerlings of tambaqui from different regions of the Amazonian
basin in 1966 and 1972 respectively. Between 1974 and 1977, the first sexually mature
adults reared from the fingerlings were propagated with a sequence of four hypophysis
injections.

After these initial successes the same, rather experimental, technique was used in Brazil
until about 1983.

In 1980 and 1982 two fish culture stations of CODEVASF (Compania de
Desenvolvimento do Rio Sao Francisco), Itiuba (State of Alagoas) and Betume (State of
Sergipe), received 3-5 cm long tambaqui fingerlings from DNOCS at Pentecoste Ceard in
order to create brood stocks.

Stocks introduced in 1980 became sexually mature by late 1983 and early 1984, when
suitable females and males were successfully propagated on both fish farms (Pinheiro
et al., 1988). On the basis of the results obtained, the first technical description of this
artificial propagation technique for tambaqui was compiled in late 1984. Since then, the
same or very similar large-scale artificial propagation technology discussed in this paper
has been used extensively for tambaqui.

Alongside tambaqui, even in early 1984 pirapatinga was also propagated in the same
way as it is today on the CODEVASF fish farm in Itiuba.



Field guide to the culture of tambagqui (Colossoma macropomum, Cuvier, 1816)

FIGURE 3-1
Aquaculture production of tambaqui and related species in thousand tons
over the period 2000-2015
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The black line shows the production of pirapatinga in China in the 2003-2015 period, which was 108 874 tons in 2015.
Source: FishStat (2018).
TABLE 3-1
Aquaculture production of tambaqui and its hybrids in 2016
Countries Tambaqui Tambacu Tambatinga Total
Tonnes % Tonnes % Tonnes % Tonnes %
Bolivia (Plurinational 660 0.5 0 0.0 0 0.0 660 0.3
State of)
Brazil 137 000 96.4 36 900 90.8 8 000 99.9 181 900 95.3
Colombia 1700 1.2 0 0 0 0 1700 0.9
Dominican Republic 10 0 0 0 0 0 10 0.0
Guyana 202 0.1 0 0 0 0 202 0.1
Panama 5 0 0 0 0 0 5 0.0
Peru 1863 1.3 0 0 11 0.1 1874 1.0
Suriname 71 0 0 0 0 0 71 0.0
Venezuela (Bolivarian 624 0.4 3751 9.2 0 0 4375 2.3
Republic of)
Total 142 135 100.0 40 651 100.0 8011 100 190 797 100.0

Source: FAO FishStatJ (2018).

The aquaculture production of tambaqui and other species of the Serrasalmidae
family has increased exponentially in recent decades. The average production in
aquaculture was just 397 tonnes in the 1980s, increasing to an average of 13 827 tonnes
annually in the 1990s, before reaching 129 602 tonnes of annual production in the first
decade of this millennium. The production doubled again in the period from 2009 to
2015, from 216 thousand tonnes to 438 thousand tonnes annually.

Figure 3-1 presents the production trends of tambaqui and other species of the
Serrasalmidae family in aquaculture since 2000. It shows that pirapatinga production
surpassed tambaqui production in 2003 and has since increased to 242 000 tonnes
in 2015. The outstanding production figures for pirapatinga are due to the species’
introduction in China, where its production has increased steadily and accounts for an
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almost 45 percent share of global production. Tambaqui production continued to grow
steadily until 2014, when production levels reached 148 000 tonnes, before a slight
reduction to 138 000 tonnes in 2015.

The total tambaqui aquaculture production in 2016, according to available data
from FAO FishStat] (2018), amounted to 142 135 tonnes, of which 96.4 percent of was
produced by Brazil, with 137 000 tonnes estimated in 2016. The other countries that
reported tambaqui production to FAO included Colombia and Peru with 1 700 and
1 863 tonnes respectively in the same year. Other countries produced less than 1 000
tonnes and their contribution to overall production was less than one percent. Table
3-1 provides an overview of the countries producing tambaqui and its hybrids in 2016.

The international dissemination of tambaqui as an ornamental fish — often under
the name of piranha — took place as early as the 1960s. However, aside from Latin
American countries such as Costa Rica, Honduras, Jamaica, Panami and Guyana
(FishBase, 2017) deliberate introductions into nature or escapes from fish farms have
not led to stocks in the wild outside of the native range. In several of the countries
above, as well as the United States of America, only discarded or escaped specimens
appeared in tropical waters, but no firm establishment of tambaqui stocks has been
reported (Nico and Neilson, 2017).






4. TAMBAQUI IN THE NATURE

4.1 APPEARANCE, SIZE AND LIFE CYCLE

Tambaqui is a very sturdy fish. Common length is around 70 cm total length (TL)%,
and a maximum weight of about 40 kg (FishBase, 2017). Figure 4-1 and Figure 4-2, as
well as Table 4-1 and Table 4-2, show the correlation between the length and weight
of fish.

Juvenile and pre-adult tambaqui are roundish rhomboid in shape, while the
adults become to some extent elongated with age (Figure 4-2). The length to height
coefficient, which is the standard length (SL)* divided by the maximum height of
the body, is between 2 to 3 in the case of adult fish. Advanced fry (young specimens
up to approximately 40 days of age) have a black spot — an “eye” — above the lateral
line, roughly in the middle on both sides. These disappear slowly with age. This spot
makes the small fish look bigger, and resemble certain predators (e.g. piranhas). This is
ecological mimicry, and its purpose is to avoid attacks. Such examples are demonstrated
in Figure 2-4, although Araujo-Lima and Goulding (1997) question the efficiency of
ecological mimicry in turbid waters where visibility is near to zero.

After reaching the size of about 30 ¢cm the body becomes elongated, a distinct
countershading develops and remains. Their colour depends on the water type in
which the fish lives, and can change within days. In black water rivers it can become
very dark, and countershading is minimal; while in relatively clear waters the dorsal
side is olive green, and the ventral one remains dark green to black. In muddy waters
tambaqui remain more yellowish and lighter in colour (Araujo-Lima and Goulding,
1997). In fish pond conditions the dorsal part of its body is a combination of dark
yellow and grey; the ventral part is a mixture of yellow and white, which becomes
black towards the anal and caudal fins, which remain black (Figure 4-2). However,
when tambaqui is grown in ponds it generally has an olive green front head, a light to
darkish yellow back and dorsal fin, while the abdomen is almost white, veering to black
toward the anal fin. Besides the anal fin, the pectoral, pelvic and caudal fins are black.

The adipose fin of tambaqui is bony, as the fin contains rays; its scales are relatively
small, but they are firmly fixed into the skin; the ventral edge (abdominal line) is sharp

FIGURE 4-1
Correlation between weight and length of tambaqui
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(A) The weight and length correlation of tambaqui fingerlings and juvenile fish up to 40 cm or approximately 2 kg. (B) The same correlation for
adult fish.
Source: Araujo-Lima and Goulding (1997).
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FIGURE 4-2
Development stages of tambaqui
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(A) fertile egg and embryo at different stages of development; (B) developing larvae; (C) feeding larvae; (D) fry of different sizes;
(E) fingerlings; (F) pre-adult; (G) adult fish.

with V-shaped scales. These characteristics enable tambaqui to adapt well to the habitat
and allows for coexistence with the piranhas and pirambebas in their original habitat
in the Amazon and Orinoco river basins. Ferocious species of piranhas can attack fish
with loose scales and a soft belly more easily because they can bite into them.

4.2 FOOD SPECTRUM AND FEEDING HABITS
Special teeth and the a filtering apparatus allow tambaqui to ingest and make effective
use of an exceptionally wide range of natural foods.

By the pre-adult phase, the maxilla and lower maxilla (mandible) of developing
tambaqui has molar-like teeth (i.e. similar to the grinding teeth of mammals), with two
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rows of teeth on each jaw. Of these the second row grows continuously and replaces
the first one once worn out (Goulding, 1980). With these teeth, operated by extremely
strong jaw muscles, a range of hard foods such as fruits, nuts, grains and snails can be
crushed easily provided they are bite-sized.

Tambaqui is the only species in the Serrasalmidae family that has aberrant gill
rakers. These increase in number as the fish grows. This highly developed gill raker
structure® allows the fish to filter zooplankton and planktonic particles (Araujo-Lima
and Goulding, 1997).

The tambaqui’s intestine is long, about 2 to 2.5 times longer than the standard
length of the fish. It has a well-developed stomach, which is relatively long and has
the shape of an elbow. The number of pylorus* appendages varies between 43 and 75
(Honda, 1974). Such a high number of appendages facilitates an efficient absorption of
all nutriments digested in the stomach.

As shown in Table 4-1 and Table 4-2, the food spectrum of tambaqui in its natural
habitat changes according to size and season. The natural food of tambaqui varies with
the high water (i.e. flood) and low water seasons. During the flood season the trees and
shrubs of the inundated forest provide great quantities and varieties of fruits, nuts and
grains. When the flood season is over and the water subsides into the oxbow lakes — the
so-called marginal lakes — and natural canals of the flood plain, plankton is the most
important natural food.

In the inundated forests of the Amazon and Orinoco rivers and their tributaries, the
most important natural foods for tambaqui are the fruits and grains of trees, shrubs and
creeper plants listed in Table 4-3. Zooplankton is another very important natural food

TABLE 4-1

Principal foods eaten by tambaqui in its natural habitat (size from 1 cm to 20 cm)
Length (cm) 1-2 2.1-4 7-10 16-20
Weight (g) 0.1-0.3 0.4-3 14-40 150-300
Season Low water Low water High water Low water High water
Floodplain Amazon Amazon Amazon Amazon Amazon
Zooplankton (%) 73 45 20 60 50
Insects (%) 23 20 4 - -
Wild rice (%) 0 13 22 30 31
Fruits/seeds (%) 0 0 0 4 15
Algae (%) 1 0 54 - -
Others (%) 10 20 0 5 2

Source: Araujo-Lima and Goulding (1997).

TABLE 4-2

Principal foods eaten by tambaqui in the wild (size from 20 cm to 40 cm)
Length (cm) 20-36 > 40
Weight (g) 300-1 600 2100
Season Low w. | High w. High w. High w. Low w. Low w. High w.
Floodplain Amazon | Amazon Madeira | Amazon | Amazon | Madeira Madeira
Zooplankton (%) 58 32 42 18 55 25 <1
Insects (%) - - - - - 12 <1
Wild rice (%) 8 32 NA 7 6 <1 -
Fruits/seeds (%) <1 34 42 71 71 10 94
Algae (%) - - - - - -
Others (%) 34 2 18 4 38 52 5

Source: Araujo-Lima and Goulding (1997).
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The parental care of piracema fishes

source. Plankton crustaceans, most frequently found in the stomachs of fish captured
in the wild, are listed in Table 4-4.

Tambaqui has one of the widest natural food diets among cultured fish species.
This means that it may feed on filamentous algae, parts of water plants (both fresh and
decomposing), zooplankton, larger water and terrestrial insects and their larvae — as
well as snails, molluscs, dry and fleshy fruits, hard and soft grains, and nuts. Tambaqui
also occasionally eats much smaller fish: as an aggressive feeder, it finds and takes all
available food resources in wild. The only thing that tambaqui does not do is dig into
the muddy riverbed in search of food, as common carp does.

Tambaqui grows rapidly in its natural habitat. Young and pre-adult fish remain
in floodplain lakes and flooded forests, while adults that are ready for propagation
migrate seasonally between spawning grounds upstream and feeding grounds, such as

flooded forests and floodplain lakes.

TABLE 4-3
List of fruits, grains, shrubs and creeper plants consumed by tambaqui

Tabebuia barbata (Bignoniaceae), Mabea sp. (Euphorbiaceae), Cecropia sp. (Moraceae), Vitex cynosa (Verbenaceae),
wild rice (Oryza perennis), rubber tree (Hevea brasiliensis) and Hevea spruceana (Euphorbiaceae), fruit of the palm
tree (Astrocaqrium javary), Neolabatia sp. (Sapotaceae), Genipa americana (Rubiaceae), water hyacinth (Eichornia
crassipes).

Source: Goulding (1980).

TABLE 4-4
List of plankton and small crustaceans frequently found in the stomachs of tambaqui

Daphnia gessneri, Ceriodaphnia reticulata and C. cornuta, Moina reticulata, Notodiaptomus amazonicus,
Diaphanosoma sp., Bosmina sp., Chydoridaea, Macrothricidae, Cyclopidae, Ostracoda, Conchostraca, Shrimp,
Acarina and Insecta.

Source: Goulding (1980).

4.3 PROPAGATION IN NATURE

Tambaqui is a river spawner, piracema™ fish. When the environmental conditions are
favourable (i.e. water levels in rivers rise due to rain in the catchment area of rivers),
sexually mature fish school and migrate upstream so as to spawn in groups.

The smallest reported size of female to spawn in the wild was 45 cm (about 3.5 kg).
According to extensive research by Villacorta-Correa and Saint-Paul (1999) 50 percent
of the female fish population reach maturity at 58 cm SL, when fish are about 6.3 kg in
weight (see Figure 4-3).

Water temperature at spawning is about 27 °C. Goulding (1980) describes the
sites where tambaqui usually spawn as littoral areas of the river, near the natural
canals of floodplain lakes through which these inundated areas and marginal lakes are
connected to the river (Box 4-1). The actual spawning environment on the site can be
woody shore areas, along levees with floating grasses, or under floating meadows of
plants with large leaves (Go