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Abstract

We report an experience of matrinxd Brycon amazonicus farming in a stream cage at the farther rural
community of Presidente Figueiredo city (Central Amazon). The operations followed the standard technical
procedures of water analysis, biometry and handling. Result shows a bad crop performance, which we can
say is mostly due to structural and economic deficiencies, a common problem among local farmers. We
believe, however, this report to be important and interesting as a document of the difficulties and some
practical solutions used by the fish farmers in theses far communities.
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A piscicultura na Amazonia Central: experiéncias com viveiro em igarapé em comunidade
distante. Relatamos uma experiéncia de cultivo de matrinxd Brycon amazonicus em viveiro de igarapé na
comunidade rural mais distante de Presidente Figueiredo (Amaz6nia Central). As operagdes seguiram 0s
procedimentos técnicos padrbes de analise de &gua, biometria e manejo. Os resultados apontam baixo
desempenho nesse cultivo, decorrente das deficiéncias estruturais e dificuldades econdmicas, condicéo
frequente entre os produtores rurais da localidade. Acreditamos que esse relato seja importante para
documentar as dificuldades e algumas solucdes praticas empregadas na piscicultura nessas comunidades
distantes.

Palavras-Chave: Aquicultura. Matrinxd. Acompanhamento.
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1. Introduction

Fish farming in stream cages has been
practiced in the Amazon since the 1990s. It is
attractive due to the considerable amount of small
streams in the region, locally known as “igarapé”,
a tupi word for canoe path (ygara + apé). As an
study object, however, this aquaculture model
seems of a minor interest, with just a few manuals
published in native language (Fim et al., 2009;
Izel & Melo 2003; 2004). This structure operates
like a conventional cage, allowing continuous
water exchange with the surrounding environment
(Lekang, 2013), but, instead of floating, it is
completely fixed to the waterbed. It requires low
investment and skills, due to easy installation and
maintenance. However, it also requires attention
to the environmental conditions at the installation
site as it is nearly impossible to manage water
guality within the cage.

In Presidente Figueiredo, the county we are
working with, this seems to be the most
widespread aquaculture model (Souza, 2013). In
2012 alone local fish farms produced ca. 120 tons
of fish in 10.000 m® of stream cages, ca. 10% of
all fish produced in the county, reaching ca. 12
kg/m® productivity (Souza, 2013). Whereas this
aquaculture model is traditionally intended for
subsistence (Fim et al.,, 2009), this seems a
milestone for family fish farming, signaling the
potential for high productivity in these structures.

In this context, we report the technical
monitoring of a stream cage matrinxd Brycon
amazonicus production cycle, flagship species of
this aquaculture model in the Amazon (Lima et
al., 2015), at the most distant community of
Presidente Figueiredo: Santo Ant6nio do Abonari.
The property is located at lat.: 1.30° S, lon.:
60.40° W. This work was part of the first author’s
concluding project as a Fishing Resources
Technician at the Federal Institute for Education,
Science and Technology of Amazonas, Campus
Presidente Figueiredo (IFAM-CPRF).

2. Methods
2.1. Workplace

The fish were farmed between 07/2016
and 01/2017 in a stream cage measuring 84.25 m?
area and 58.22 m® volume. These measures are
approximations due to the structural irregularities.
The cage had no sidewalls for soil containment
and nor system for water level control. The
bottom was not leveled either. Moreover, we had
unstable water quality and difficulty in
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performing control measures, e.g. applying
limestone for acidity control would result in the
current carrying the material away. From a
technical standpoint, this structure was not

suitable for fish farming. A pump was installed to
aerate the water and try to mitigate the effects of
water quality stress (Fig.1).

Figure 1: is study workplace: On the left, an
overview of the stream cage. At the time, it only had
the containment barriers at both ends to prevent animal
escapes. For a complete cage, it lacked its sidewalls;
On the right, the offhand pumping system for aeration;
If accompanied by technician, this installation would
have regularized its walls and bottom, removed trees
from the waterbed and other improvements.

2.2.  Technical procedures

Zootechnical performance was monitored
using the standard procedures (Fim et al., 2009;
Alatorre-Jacome et al, 2012): (1) animal

concentration using trawlers; (2) sampling 20
animals at random; (3) biometrics using scale and
ruler with accuracy of 5 g and 5 mm, respectively

(Fig. 2).
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Figure 2: Biometrics procedures: To the left, handmade
trawler for animal collection; To the right, biometrics
with digital scale and ruler.

Condition factor (Kn) was calculated as a
function of total weight (W) and total length (L):
Kn=W/a*L"b (Froese, 2006). All water analyzes
were done at the IFAM-CPRF Multidisciplinary
Laboratory. Water samples were carried in an
opaque black bottle inside an isothermal box with
ice. Transit from the property to the Laboratory
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takes between 2 to 3 hours. Water analyses were
interrupted after month 5 due to the lack of funds
for transport (transport was funded by the first
author, a student-technician at the time).

3. Results and discussions

3.1. Growth
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Figure 3: Matrinxad growth in our stream cage (mean *
standard deviation, n=20 per month): Months 1 to 7
correspond to months from 07/2016 to 01/2017;
Growth dropped at month 3 and recovered at month 6;
We made no collection at month 4 due to animal
mortality and to prevent additional animal stress;
Growth loss was probably due to stream flow reduction
and water quality changes

Animal growth was unsatisfactory,
reaching ca. 0,16 kg after 6 months (Fig.3). In
comparison to zootechnical standards (Fim et al.,
2009; lIzel & Melo 2003; 2004), this aquaculture
model yield 1,5 kg after 8 months, equivalent to
ca. 1,1 kg in 6 months. Growth dropped at month
3, and was partially recovered only at month 6.
There was no collection in the month 4 due the
animal mortality. We believe this scenario was
caused by structural and management deficiencies
combined with changes in water quality, which
was caused in turn by a natural flow reduction at
that period. Among the deficiencies, we cite (a)
high stocking density (Ellis et al. 2002), (b) lack
of feed management, (c) structure without
sidewalls for siltation containment and (d) excess
organic material at the cage bottom.

3.2. Water quality
The results are shown in Fig.4. Along the
production cycle, ammonia was always above the
recommended limit (Queiroz & Boeira, 2007;
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2008). To worsen the situation, starting at the
critical month 3 we discussed in the previous
section, CO- also increased above the safe levels.
In natural and aquaculture environments, CO;
conditions like this are usually associated with
environmental degradation and organic matter
accumulation and causes water acidity (Esteves,
2011, p.209-212). CO; build up, however, did not
affect pH, probably due to emergency liming
management, whose effects can be seen in Total
Alkalinity.
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Figure 4. Water quality in our stream cage (only mean,
no replication): The upper panels group nitrogen
compounds, total ammonia (NHs) and nitrite (NO3).
The central panels group dissolved gases, carbon
dioxide (CO2) and dissolved oxygen (DO); The bottom
panels group water buffer indicators, Total Alkalinity
(TA) and pH; NHs; was above safe levels along all
production cycle; CO; level was hazardous after month
3

3.3. Emergency actions
We faced many problems arising from
management deficiencies (Fig. 5). Bad signs
manifested in month 2, when the animals
developed labial extensions, a physiological
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response of matrinxa to oxygen depletion (Soares
et al., 2006), despite DO remaining above 5.0
mg/L (review Fig.4). The property owner was
aware of the situation but deferred the adoption of
better management practices to month 4, after an
acute mortality event. In fact, stubbornness is a
very common trait among local farmers and
patience is much required from any technician.
Our first immediate action was to reduce the
animal stock from 2000 to 500 animals. Positive
effects could be seen two months later (review
Fig.3).

Figure 5: Inadequate management conditions: On the
right, labial extension in matrinxds, sign of oxygen
depletion in the water; On the left, fish harvesting to
reduce stock and ameliorate conditions; After
readjusting the stock density, mortality ceased and the
fish could recover partially its growth.

4. Final considerations

Despite this (nearly) bad experience,
stream cages are still an interesting aquaculture
model, especially for matrinxa, which adapts well
to stream conditions. Like other aquaculture
models, this also requires care and attention, from
planning to harvest. We also observe that, facing
adverse events, time for decisions are very short.
For successful family fish farming, we think a
trained or experienced member is highly required.
Lastly, we hope this report may provide some
learning and insights for professionals and so
contribute for aquaculture development in the
Central Amazon.
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