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ABSTRACT

Studies regarding parasite fauna in farmed fish are of great relevance to the knowledge of the parasites
species, allowing interference in their proliferation in order to avoid epizooties and consequently, economical
losses. This study was designed to investigate the prevalence and intensity of parasites in fry Arapaima gigas
maintained in ponds of a semi-intensive fish farm in Amazonas State, Brazil. On necropsy, 96.0% of 4. gigas
were found parasitized by Dawestrema cycloancistrioides. Dawestrema cycloancistrium (Monogenoidéa),
Trichodina sp., Ichthvobodo sp. (Protozoa), Camallanus tridentatus, Terranova serrata, Goezia spinulosa
(Nematoda) and Argulidae. However, D. cvcloancistrium, D. cycloancistrioides and Trichodina fariai werg
the parasites of greatest intensity. This study is the first to report parasitic infections in farmed A. gigas and the
results indicated a high rate of infection that might lead to important changes in the health of the hosts.
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ARTIGQOS / ARTICLES .

Efeitos dos sistemas de manejo sobre o carbono orgéinico total e
carbono residual de um latossolo vermelho eutroférrico

Total organic and residual carbon contents of oxissol
under diferents crop systems
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Resumo

A degradagdo dos solos ¢ atribuida a utilizagdo de sistemas de manejo inadequados, do qual resulta a
diminuigdo da matéria organica, da fertilidade quimica e de atributos fisicos. O plantio direto € eficaz na
protecgdo da superficie do solo devido & deposigdo dos residuos culturais. Este trabalho teve por objetivo
avaliar o carbono organico total e residual de um Latossolo Vermelho eutroférrico sob os sistemas de
manejo convencional, plantio direto ¢ pasto, utilizando uma mata secundaria em processo de regeneragdo
como referéncia. Quanto menor a mobilizagdo e maior a manutengio dos residuos vegetais sobre o solo,
maiores foram os teores de carbono orgénico total e de carbono residual.

Palavras-chave: Matéria orgénica, plantio direto, carbono organico

Abstract

The soil degradation is related to inadequate use of tillage systems, which result in decrease of organic
matter content, chemical fertility and physical attributes. The no-tillage system is effective in protection
of the soil surface. This study aimed to evaluate the carbon content of the oxissol under conventional
tillage, no-tillage and pasture systems, using a secondary forest in regeneration as reference. As smaller
the mobilization and larger the maintenance in soil of the vegetable residue, larger were the content.of
organic carbon and of residual carbon.

Key words: Organic matter, no-tillage, organic carbon
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Introducao

A exploragdo agricola tem levado a degradagéo
dos solos, com prejuizos ao desenvolvimento das
plantas cultivadas devido a diminui¢do da matéria
organica e da fertilidade. De acordo com Silva,
Lemainski e Resck (1994), sistemas de manejo com
intenso revolvimento do solo apresentam rapida
queda da matéria organica, decorrente do aumento
das perdas por erosdo hidrica, oxidagdo microbiana
¢ degradagdo da matéria humica. A palhada na
superficie do solo em plantio direto pode promover
aumentodainfiltragdoedoarmazenamentodedguano
solo, diminuigdo da temperatura superficial, redugédo
do impacto da gota de chuva, aumento da atividade
microbiana e acimulo superficial de nutrientes e
de matéria organica (BAYER; MIELNICZUK,
1999). A queima e/ou remocdo de residuos culturais
reduzem o acréscimo anual de carbono organico total
(COT) e residual. Culturas com sistema radicular
abundante ¢ agressivo, que alocam uma fragdo
maior do carbono fotossintetizado para as raizes,
podem ser mais eficientes em aumentar os estoques
do COT do solo (SHAMOOT; MCDONALD;
BARTHOLOMEW, 1968) e consequentemente
aumentar o carbono residual. Assim, as fragdes
de carbono podem contribuir diferentemente para
a melhoria das propriedades quimicas, fisicas e
biologicas. Desta forma o trabalho teve por objetivo
avaliar o carbono organico total ¢ residual de um
Latossolo Vermelho Eutroférrico sob os sistemas
de manejo convencional, plantio direto e pasto,
utilizando uma mata secundaria em processo de
regeneragdo como referéncia.

Material e Métodos

Amostras de um Latossolo Vermelho eutroférrico
(EMPRESA BRASILEIRA DE PESQUISA
AGROPECUARIA -~ EMBRAPA, 1999) foram
coletadas em maio de 2005, em areas agricolas
em uso, localizadas em Bela Vista do Paraiso — PR

(22°59°48”S,51°11°26” W). Os seguintes sistemasde
manejo foram avaliados: (a) Sistema convencional,
sendo realizado ha 6 anos, constando de uma ara¢ao
e uma gradagem no verdo e uma escarificacdo no
inverno com sucessdo das culturas soja — milho
com a manutengdo dos residuos sobre o solo e
adubagdo com 300 kg ha' de NPK na formulacio
10-20-20 no sulco de plantio, (b) Sistema de plantio
direto sendo realizado ha 8 anos, com sucessio das
culturas soja — milho e adubagdo com 300 kg ha'' de
NPK na formulagdo 10-20-20, no sulco de plantio.
As adubagdes foram realizadas com base em analise
de solo anuais. (¢) Uma area de pastagem (grama
estrela) com 10 anos e (d) uma mata secundaria em
regeneracgdo (sofreu um incéndio ha 20 anos), com
espécies nativas, exoticas e invasoras. Em uma area
de 0,5 ha foram coletados os residuos culturais dos
sistemas convencional ¢ de plantio direto, assim
como a serrapilheira da mata, utilizando um quadro
de 25 X 25 cm, com cinco amostragens ao acaso.
Neste mesmo local, foram realizadas ao acaso 5
amostragens simples de solo, com o auxilio de uma
pa reta, subdivididas nas profundidades 0 -5, 510
e 10 — 20 cm, totalizando 60 amostras, que foram
secas ao ar ¢ passadas em peneiras com malha de 2
mm de abertura. As analises quimicas e de carbono
organico total (método Walkley — Black, com o
dicromato de potassio servindo como oxidante do
carbono organico) foram realizadas de acordo com
Pavan et al. (1992). O carbono residual (CR) foi
quantificado pelo método Walkley — Black de acordo
com Pavan et al. (1992), apds a oxidagdo do carbono
labil com KMnO, (33 mmol L"), como proposto
por Blair, Lefroy e Lisle (1995) e modificado
por Shang ¢ Tiessen (1997). Os resultados foram
analisados como um delineamento casualizado com
cinco repetigdes por profundidade, trés repeticdes
laboratoriais, sendo os dados submetidos a andlise
de variancia e a comparagdo das médias feita pelo
teste de Tukey a 5% de significancia, utilizando o
programa estatistico SISVAR 4.6 (FERREIRA,
2003).
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Resultados e Discussio

O pH apresentou-se mais alto na mata em todas
as profundidades, o que é compativel com os baixos
valores de Al e H+Al (Tabela 1). Ndo se observou
grande varia¢do na CTCpH7 entre os sistemas, isto
pode ser atribuido ao alto tamponamento do solo
(argila = 660 g kg'), o que provavelmente atenua
o efeito dos sistemas. Ciotta (2001) somente
verificou incremento significativo da CTC,,;, apos
20 anos de utilizagdo de um Latossolo Bruno.
Foi observado deficiéncia de fésforo no sistema
pastagem em todas as camadas devido a ndo-

reposi¢ao do elemento através da adubagdo mineral

(Tabela 1). Naturalmente este solo possui baixo teor
de P, devido ao material de origem (basalto) com
baixos teores de P e elevados teores de materiais
altamente adsorvedores, O0xidos e hidroxidos de
ferro e aluminio. A ciclagem de nutrientes revela-
se importante, pois, os teores de fésforo no solo
da mata (Tabela 1) apresentaram uma tendéncia de
serem mais elevados em todas as camadas quando
comparado com a pastagem. Os teores homogéneos
de P em profundidade, no sistema convencional,
sdo devidos a mobilizagdo e homogeneizagio das
camadas analisadas. No sistema plantio direto
observou-se a concentragdo do P na base do sulco
de plantio, na camada 5-10 cm.

Tabela 1. Caracteristicas quimicas das camadas para os sistemas de manejo em um Latossolo Vermelho Eutroférrico.

pH.., Al  H+AI Mg K S8 CIC, .P
Sistema de Manejo cmolc dm-3 de solo ‘mg 9m-3
Camada 0-5 o
Mata 6,64 0,03 2,76 6,83 0,75 0,96 8,54 11,30 13,12
Convencional 6,00 0,15 3,50 7,60 1,37 0,83 9,80 13,30 25,94
Plantio Direto 5,94 0,09 3,39 6,48 1,65 1,26 9,39 12,78 6,60
Pasto 5,54 0,07 4,29 8,17 1,43 2,01 11,61 15,90 3,48
Camada 5-10
Mata 6,80 0,02 2,53 7,13 0,65 0,80 8,58 11,10 6,16
Convencional 5,74 0,11 3,81 7,26 1,24 0,58 9,08 12,90 27,98
Plantio Direto 5,42 0,09 4,45 5,97 1,27 0,78 8,02 12,47 22,78
Pasto 5:52 0,09 3,99 7,83 1,24 1,66 10,73 14,72 1,98
Camada 10 -20
Mata 6,84 0,02 2,43 9,65 0,84 0,68 11,17 13,60 4,34
Convencional 6,04 0,07 3,69 6,91 1,15 0,47 8,53 12,22 20,04
Plantio Direto 5,08 0,10 431 5,27 0,88 0,36 6,51 10,82 5,50
Pasto 5,30 0,09 4,88 7,91 1,13 1,17 10,21 15,09

Os teores de carbono total entre sistemas ¢ em
profundidade, mostrados na Figura la, indicaram
que a mata, apresentou o maior teor na profundidade
de 0-5 cm. Neste sistema, a matéria orgénica
encontra-se preservada, devido a ndo mobilizagdo
do solo e a constante ciclagem do material vegetal,
proporcionado pela maior diversidade de espécies

2,08

presentes. Emborana pastagemnao exista divéfsidade
vegetal e a ciclagem seja bem menor do que na
mata, o teor de carbono total nas profundidades 5-10
¢ 10-20 ndo diferiu da mata. A pastagem oferece
uma cobertura permanente ¢ uma alta distribui¢ao
radicular, minimizando os efeitos das intempéries
climaticas, contribuindo para o aumento gradativo do

Semina: Ciéncias Agrdrias, Londrina, v. 30, n. 1, p. 5-10, jan./mar. 2009





Carneiro, C. E. A. et al.

carbono. Nos sistemas plantio direto e convencional
ndo se observou diferengas até a profundidade de
10 cm, isso porque, neste sistema convencional ndo
se realiza mobilizagdo constante, 0 que preserva

em parte a palhada sobre o solo entre uma cultura e
outra, favorecendo o acumulo de carbono orgénico
total. Entretanto, os resultados na profundidade de
10-20 mostram diferenga entre os sistemas. C
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Figura 1. Teor de carbono organico total (g kg') (a) e teor de carbono residual (g kg') (b) em quatro sistemas de
manejo. Mesmas letras maiusculas ndo diferem entre si dentro do mesmo sistema, nas respectivas profundidades, e
mesmas letras minusculas ndo diferem entre si entre os sistemas para cada profundidade. (Teste de Tukey, P<0,05).

O plantio direto promoveu o aumento do estoque
de carbono, o que ndo aconteceu no convencional.
Pode-se inferir que no sistema convencional, devido
a escarificag@o, ocorreu o revolvimento de parte dos
restos vegetais e das raizes para a superficie, as quais
participariam do aumento do estoque de carbono
na profundidade de 10 — 20 cm. Albuquerque et al.
(2005) observaram o acumulo de CO no preparo
reduzido (PR), mas nZo no convencional (PC),
ressaltam que, ao longo do tempo, o acimulo de
matéria orgdnica no PR, comparado ao PC, sera
maior, com conseqiiéncias positivas em outros
atributos do solo.

A mata apresentou os maiores teores de CR e
o sistema convencional os menores (Figura 1b). O
carbono residual é o que confere maior estabilidade
a matéria orgdnica do solo, por estar na forma
humica e possibilitar a formagdo de agregrados,
0s quais preservam as caracteristicas quimicas e
fisicas do solo (BAYER; MIELNICZUK, 1999).
Apesar do teor de COT no sistema convencional,
devido a presenca da palhada, este esta passivel de
sofrer oxidacdo, ou seja, ¢ composto de carbono
labil, conseqiientemente, podera ser liberado na
forma de CO, para a atmosfera, apos mineraliza¢do,
contribuindo para o aumento de emissdo de gases e
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reducdo da fertilidade do solo. No entanto, infere-
se que se este tipo de manejo tiver continuidade,
o COT tera influéncia significativa no aumento do
teor de CR (BAYER; MIELNICZUK, 1999). Ja
na mata, no plantio direto e na pastagem, a fragdo
do CR ¢ responsavel pelos teores do COT. De
acordo com Diekow et al. (2005) esta contribuigado
¢ devida a ndo destrui¢do dos agregados do solo
causada pelo preparo, o que expde a matéria
orgédnica a0s MiCroorganismos € suas enzimas, cuja
atividade encontra-se intensificada em fun¢do das
condi¢des mais oxidantes do ambiente. Conforme
0 manejo a matéria organica pode sofrer diferentes
transformagdes, oxidagdo ou humifica¢do, devido
a influéncia climética, da reposi¢do da matéria
organica, da atividade microbiana e outros.

As quantidades dos residuos vegetais do
plantio direto ndo diferiram da serrapilheira,
entretanto foram superiores aos residuos do plantio
convencional (Figura 2), denotando a importancia
do plantio direto no incremento gradativo da
matéria organica e na prote¢do da superficie
do solo. Ja no sistema convencional, a menor
quantidade de residuos comparada a mata, deve-
se a parcial incorporagdo dos restos culturais. O
sistema convencional obteve um teor de carbono
residual inferior ao sistema de plantio direto (Figura
1), devido ao menor teor de residuos culturais ¢ o
revolvimento destes (Figura 2).

t ha
Rl

Mata Plantio Direto Convencional

Figura 2. Serrapilheira e residuos culturais dos sistemas
plantio direto e convencional em t ha' das areas em
estudo. Mesmas letras minusculas ndo diferem entre si.
(Teste de Tukey. P<0.05).

Conclusao

O restabelecimento quimico de um sistema ¢
lento e fragil, a mata apresentou bom equilibrio
entre os elementos. Os demais sistemas dependem
da reposi¢do quimica para atingirem o equilibrio,
devido a retirada através das culturas. Para o sistema
de plantio direto notou-se uma grande deficiéncia
em calcio e excesso em hidrogénio. Quanto menor
a mobilizagdo e maior a manutenc¢do dos residuos
vegetais sob o solo, maior sera o teor de matéria
organica e consequentemente de carbono residual
(C,.) como apresentou a mata, seguida pelo sistema
pastagem. O sistema convencional obteve um teor
de carbono residual inferior ao sistema de plantio
direto, devido ao menor teor de residuos culturais e
o revolvimento destes, ocasionando rdpida oxidagdo
da matéria organica.
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Introduction

The Arapaima gigas, known as pirarucu, is an Osteoglossiforme fish with double
breathing, which is only found in South America, and inhabits the Amazon River drainage,
the western Orinoco and the river systems of the Guianas (QUEIROZ and CRAMPTON,
1999). This fish can reach up to three meters in length and 200 kg in mass (QUEIROZ
and CRAMPTON, 1999) and is a much appreciated species with great acceptance on
the Brazilian Amazonian market, being regarded as a food fish of the highest quality.
Hence, it is one of the most important species for the development and improvement of
intensive aquaculture in the Amazonian region (ONO et al., 2003 and 2004). Despite its
great importance to the Amazonian people, little is known about the parasitic infections of
farmed A. gigas, because these studies have been carried out, in general, in wild fish.

The presence of 20 specics of the parasites for pirarucu have been reported. Three
parasites species are Monogenoideas, the Dawestrema cvcloancistrium (Price and Nowlin,
1967), D. cvcloancistrioides (Kritsky, Boeger and Thatcher, 1985) and D. punctatum,
(Kritsky, Boeger and Thatcher, 1985). Six species are Nematoda, the Goezia spinulosa
Diesing, 1939; Philometra senticosa Baylis, 1927; Camallanus tridentatus Drasche, 1884;
Gnatostoma gracilis Diesing. 1838; Rumai rumai Travassos, 1960; Terranova serrata
Drasche, 1884. Two species are Acantocephala, the Polvacanthorhynchus macrorhynchus
Diesing, 1851 and Polyacanthorhynchus rhopalorhynchus Diesing, 1851. Two species
are Cestoda, Schizochoerus liguloides Diesing, 1850 and Nesolecithus janicki Poche,
1922. Three species are Trematoda, the Caballerotrema brasiliense Prudhoe, 1960,
C. arapaimensee, Thatcher, 1980 and Himasthla piscicola Stunkard, 1960. Other two
species are Branchiura, the Dolops discoidalis Bouvier, 1899 and 4rgulus sp., while one
other species is Copepoda, the Ergasilus sp. and another is Pentastomidae, the Sebekia sp.
(BAYLIS, 1927; KRITSKY et al., 1985; THATCHER, 1980 and 2006; GOMES, 2006).

Modern fish farming with high stock fish densities and intensive production units
provide ideal conditions for the invasion and persistence of a range of pathogens and
parasites (MARTINS ct al., 2002; PIAZZA et al., 2006; LEMOS ct al., 2007). Infections by
these disease-causing agents reduce the survival of fish, causing economical losses to
farmers. Hence, fish susceptibility to parasites is a constant concern of farmers who need
to decrease these problems and increase production. The increment of parasitic infections
in the culture environment has also been associated with the low quality of water and
inadequate management. All these environmental factors have been responsible for
high infection by monogenean (72.9%), Piscinoodinium pillulare (43.2%), Henneguya
piaractus (34.2%), Ichthyophthirius multifiliis (23.4%) and Laernea cyprinacea (11.9%)
in fish cultivated in the Southeast region of Brazil (MARTINS ct al., 2002). However,
parasitic infection rates in farmed fish in the Brazilian Northern Region, especially for
the A. gigas, are yet unknown.
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Therefore, this paper provides information on the prevalence and intensity of parasites
in farmed A. gigas fry in Central Amazonia. This contribution is needed for disease
research and management programs that could serve as a tool to monitor and analyze the
causes and trends in disease occurrences and epidemiology in Northern Brazil, mainly in
the Amazonas State. The development of techniques for the control of parasites depends
on the epidemiological and sanitary diagnosis of the culture establishments, so it may be
possible to intervene in an efficient way on the process and consequently improve the
quality of the fish produced.

Materials and methods

Fish and culture. A hundred and ten 4. gigas fry (17.1 £ 4.5 cm of length) were
collected monthly, from May to August 2006, from a semi-intensive fish farm in the
municipality of Manacapuru, Amazonas State, Brazil, for parasitological analyses.

Parasitological analyses. After the fish were captured, their skin, fins, mouth and
eyes were screened for the verification of macroscopic lesions. For parasitological exams
of their stomachs and intestines, the organs were removed and placed in Petri plates
containing distilled water and then examined. A single scratching was made between
their caudal and lateral fins for the quantification of parasites in the tegument. All the gills
were removed for the quantification of Monogenoidea. The methodology employed for
the collection and fixation of the parasites was the one described by EIRAS et al. (2000).
A field of the lamina of each fish and fresh collected material were used to estimate the
quantity of trichodinids in the tegument and gills. For the quantification of Monogenea in
the tegument, the total mucus collected was used. All the parasites were quantified with
the help of a sterecomicroscopic for the evaluation of the parasitic indices, according to the
recommendations of BUSH et al. (1997). The parasite identification followed THATCHERs
recommendation (2006).

Physical-chemistry parameters of the water. In each collection, from May to August
2006, the potential hydrogen (pH) was measured with digital equipment (WTW pH
meter model D-812). The temperature, electric conductivity, dissolved oxygen (OD)
and turbidity were also measured with digital equipment (YSI-55). Nitrate and nitrite
concentrations in the culture ponds were determined (BOYD and TUCKER, 1992), as
well as the total phosphorus (CLESCERI et al., 1998). The levels of total ammonia were
determined by colorimetric methodology (VERDOUW et al., 1978) with absorbance
readings in spectrophotometer (Amersham Pharmacia Biotech, model Novaspec 11).

Statistical Analysis. The correlation between the total length of the fish and the
quantity of Monogenoidca in its gills was tested through simple lincar regression with
non- logarithmized numbers and a confidence interval of 95% (P<0.05) was assumed.
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Results

Variations in the physical and chemical parameters of the water from the culture
ponds of A. gigas fry are presented in Table 1.

~ Table 1. Physical-chemical parameters of the water from the ponds of 4. gigas fry

Parameters Minimum-Maximum
Dissolved oxygen (mg/L) 4.0-6.0
pH 5.1-6.6
Temperature (°C ) 28.0-32.0
Conductivity (uS/cm) 7.3-29.5
Turbidity (uT) 5.6-86.9
Total phosphorus (mg/L) 0.40-0.78
Ammonia (mg/L) 0.10-0.16
Nitrite (mg/L) 0.001-0.003
Nitrate (mg/L) 0.08-0.17
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— r=0.356;p<0.001 A
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1200 A A A
-
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800
600 A
400 A
200 A
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0 5 10 15 20 25 30 35
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Fig. 1. Correlation between the number of Monogenoidea in the gills and the total length in
cultivated 4. gigas fry (n = 104)
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A hundred and ten specimens of pirarucu A. gigas were examined. In the tegument, the
greatest intensity and occurrence observed were of Trichodina sp. (Protozoa), followed
by Monogenoidea D. cycloancistrium. However, in the gills there was greater intensity
and occurrence of Monogenoidea D. cycloancistrioides and D. cycloancistrium, followed
by Trichodina sp. (Table 2).

Table 2. Parasitic indices in examined 4. gigas fry from a semi-intensive fish farm from the
municipality of Manacapuru, Amazonas State, Brazil

Examined | Parasitized | Prevalence | Intensity of | Range of Mean -

Parasites Fish Fish (%) parasites | parasites | intensity
Skin

Monogenoidea 110 40 36.4 253 1-20 n. d.
Trichodina sp. 110 76 69.0 2330 10-50 n. d.
Argulidae 110 01 0.9 n. d. n.d. n. d.
Ichthyobodo sp. 110 01 0.9 n. d. n. d. n.d.
Gills :
Monogenoidea 100 96 96.0 26906 1-1558 280
Trichodina sp. 110 43 39.1 640 10-50 n. d.
Argulidae 110 03 2.7 n. d. n. d. n. d.
Ichthyobodo sp. 110 21 19.1

Intestinal tract

Nematoda

Terranova serrata 110 3 2.7 17 3-10 5,6
f;j;”(’jjfi‘;g‘s” 10 5 45 23 2-10 4,6
Goezia spinulosa 110 6 5.4 8 3-4 1,3
arvac type IV 1 l;() 2 1.8 9 3-6 4,5

Among the specics of 4. gigas parasites, the number of Monogenoidea in the gills
was positively correlated to the total length of fish (Fig. 1) and this correlation can be
described by the equation Length = 16.018 + (0.00470 * Monogenoidea).

Nematoda Camallanus tridentatus (Drashe, 1884), Goezia spinulosa (Diesing,
1939), Terranova serrata (Drasche, 1884) and type 1V larvae (Table 2) were found in the
intestines and/or stomachs of 4. gigas.

Vet. arhiv 79 (5), 499-507, 2009 503




C. S. O. Araujo et al.: Parasitic infections in pirarucu fry, Arapaima gigas

Discussion

Even though in the ponds of cultivated 4. gigas the physical and chemical parameters
of the water were within the expected range of values for tropical species, several parasites
were found. However, the increment of parasitic infections in artificial environments has
been associated with low quality of water and inadequate management (MARTINS et al.,
2002; SILVA-SOUZA et al., 2006; PTIAZZA et al., 2006).

In semi-intensively cultivated pirarucu fry, there was a high prevalence of
Monogenoidea of the Dawestrema and Trichodina gender, followed by Argulidae,
Ichthyobodo sp. and Nematoda. Parasites were also reported in other fish species cultivated
in Brazil (MARTINS et al., 2002; PIAZZA et al., 2006; LEMOS et al., 2007). However, in the
skin of 4. gigas the higher prevalence and intensity were of Trichodina sp., followed by
Monogenoidea, while in the gills it was the opposite. Parasites with a direct life cycle,
such as the Monogenoidea and the protozoan parasites, are more often found in sluggish
environments, since these environments are favorable to their spread (PAVANELLI et al.,
2004; SILVA-SOUZA et al., 2006). Therefore, the high prevalence and intensity of infection
by Monogenoidea and Trichodina sp. protozoan are due to these parasites’ predilection
for this kind of environment.

Helminthes are a kind of parasite found in 70% of sluggish environments, since these
environments are very favorable to the proliferation of parasites with a direct life cycle
(PAVANELLI et al., 2004; TAKEMOTO et al., 2004). Monogenoidea are usually considered
specific hosts parasites (TAKEMOTO et al., 2004; GUIDELLI et al., 2006; THATCHER, 2006).
This specificity seems to guarantee high rates of parasitic infection because the parasites
can invest more in achieving high rates of abundance and less in immune system evasion,
besides having better mechanisms for meeting the host (GUIDELLI et al., 2006). Three
species of Monogenoidea are known to parasite the 4. gigas from natural environments,
D. cycloancistrum, D. cycloancistrioides and D. punctatum (KRITSKY et al., 1985).
However, in 4. gigas from a semi-intensive fish farms only D. cycloancistrioides and
D. cycloancistrium were found. In the tegument, only D. cycloancistrium was found,
while in the gills D. cycloancistrioides and D. cycloancistrium were found. Possibly,
this preference by epidermis suggests interspecific competition in the organization of
these monogeneans communities. According to WHITTINGTON et al. (2000) monogeneans
are parasites that, once on the host epidermis, live in its products, ¢.g. mucus. Some of
these products are "attractants” and they may be an inhospitable surface because of their
immunological activity. The chemical composition of the fish skin is known to be species-
specific, and a preliminary analysis of the chemistry of some monogenean adhesives
indicated they are novel proteins that display some differences between parasite families
and species skin parasites, which are known to be species-specific.
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In A. gigas, the level of gill infection by D. cveloancistrioides and D. cycloancistrium
increased along with the body growth of the hosts. Similarly, other studies have described
the correlation between the host length and its parasite level (SASAL etal., 1999; MARQUES
and CABRAL, 2007). The parasite richness of specific monogeneans correlates positively
with host body size and specific monogeneans are found on larger fish (SASAL et al.,
1999). Thus, hosts with a long life expectancy, such as the A. gigas, may provide a more
stable environment, not subject to sudden changes. In addition, the increase in host size
seems to be linked with the increase in available niches for colonization.

In the Camallanidae family the intermediary hosts are not obligatory. Species from
the Camallanidae and Anisakidae families can use several paratenic or transport hosts
until they reach their definitive host and complete their development. Therefore, fish
can be either definitive or intermediate hosts for these parasites. G. spinulosa, T. serrata
and C. tridentatus were found in the stomachs and/or intestines of 4. gigas from semi-
intensive cultures. However, the prevalence and intensity of these parasites were smaller
than the ones described for this same host in the natural environment (GOMES et al., 2006).
In addition, P. rarus, another Nematoda parasite known to infect the 4. gigas, was not
observed here. Therefore, the results suggest either a low frequency or the absence of
infectious forms in the culture when compared to the natural environment.

To conclude, this study is the first to report parasitic infections in tarmed 4. gigas. The
results indicated a high prevalence and abundance of monogenean D. cycloancistrioides
and D. cycloancistrium and protozoa Trichodina sp. which might lead to important
changes in the health status of farmed fish and cause epizooties, resulting in economic
losses for aquaculture. Higher parasitic infection may be favored by the hot and humid
climate of the Amazonian region, as well as by aggregation behavior that is common in
fry A. gigus. Therefore, the high stock density during fish rearing facilitates the quick
spread of parasites and severe disease outbreaks can occur in the fish farms.
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SAZETAK

Istrazivanje parazitske faune na farmama riba od velikoga je znacenja za nove spoznaje o parazitskim
vrstama jer omogucuje upletanje u njihovo razmnozavanje s ciljem sprjeCavanja pojave epizootija i
smanjenja posljedi¢nih gospodarskih Steta. Ovo istrazivanje poduzeto je u svrhu odredivanja prevalencije
I intenziteta parazita u mladi vrste Arapaima gigas drzane na poluintenzivnim jezerskim farmama u drzavi
Amazona u Brazilu. Pri razudbi je ustanovljeno da je 96,0% A. gigas bilo pozitivno na parazite Dawestrema
cycloancistrioides, Dawestrema cycloancistrium (Monogenoidea), Trichodina sp., Ichthyobodo sp. (Protozoa),
Camallanus tridentatus, Terranova serrata, Goezia spinulosa (Nematoda) i Argulidae. Ipak, najtesce dokazane
vrste parazita bile su . cvcloancistrium, D. cycloancistrioides 1 Trichodina fariai. U istrazivanju se prvi put
izvjeS¢uje o parazitima u farmski drzane 4. gigas, a rezultati govore o visokoj stopi invadiranosti $to moze
dovesti do znatnih poremecaja zdravlja domacina.

Kljutne rije¢i: Amazona. Arapaima gigas, kultura, paraziti
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