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Prevalence of ectoparasites and bacteriological diagnosis in Nile
tilapia bred in net-tanks in the Corvo’s river, Parana, Brazil

Prevaléncia de ectoparasitos e diagnostico bacteriologico em tilapia
do Nilo criadas em tanques-rede no Rio do Corvo, Parana, Brasil!

Ricardo Hideo Mori**; Renata Alari Chedid?; Graciela Lucca Braccini®;
Ricardo Pereira Ribeiro*; Carlos Antonio Lopes de Oliveira*;
Lucienne Garcia Pretto-Giordano®; Lauro Vargas*

Abstract

Predominance of ectoparasites and bacteria diagnosis were identified in Nile tilapia (Oreochromis
niloticus), GIFT strain, bred in net-tanks at different densities. Current experiment was performed in the
Corvo’s river, State of Parand, Brazil, in two cycles: cycle A installed in August 2010 with 155 days,
and cycle B, installed in February 2011 with 128 days. Twenty 6.8 m~ (2.0 x 2.0 x 1.7 m) net-tanks were
employed, using 6.0 m~ and five densities (150, 175, 200, 225 and 250 fish/m™), with four replications
each. No significant difference was registered with regard to the prevalence of ectoparasites due to
densities in the two experimental cycles. In the months of September to November cycle A displayed
increase in the predominance of Trichodina and a decrease in the prevalence of Monogenoidea and
mixed parasites. Further, an inverse relationship with a decrease in the prevalence of Trichodina and an
increase in the prevalence of Monogenoidea and mixed parasites occurred during October and November.
Trochodina prevalence occurred in October and November. Cycle B showed a significant difference in
total prevalence of ectoparasites due to months. There was an increase in tricodinid infestation between
March and June in proportion to increase of density and throughout the experiment. More care should
be taken with regard to densities during the period. No positive result was registered in the diagnosis of
bacteria in Nile tilapias in the two cycles. The above was perhaps due to the water quality standards for
the species and the cleanliness of the net-tanks for the experiments. Density increase did not affect the
prevalence of ectoparasites and influenced tricodinid infestation between March and June.
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Resumo

Foram identificados a prevaléncia de ectoparasitos e o diagnodstico de bactérias em tilapia do Nilo
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(Oreochromis niloticus) da variedade GIFT, criadas em tanques-rede, utilizando diferentes densidades.
O experimento foi conduzido no Rio do Corvo, PR, em dois ciclos: ciclo A, implantado em agosto de
2010 com duragdo de 155 dias ¢ ciclo B, implantado em fevereiro de 2011 com duragao de 128 dias. Para
cada ciclo foram instalados 20 tanques-rede de 6,8 m3 (2,0 x 2,0 x 1,7 m), com 6,0 m™ tteis, adotando
cinco densidades (150, 175, 200, 225 e 250 peixes/m™), com quatro repeti¢des. Ndo houve diferenca
significativa na prevaléncia de ectoparasitos em relagdo as densidades nos dois ciclos de experimento.
Observou-se no nos meses de setembro a novembro do ciclo A um aumento na prevaléncia de Trichodina
e decréscimo na prevaléncia de Monogenoidea e parasitismo misto, nos meses de outubro e novembro
observou-se uma relagdo inversa com uma diminuicdo na prevaléncia de Trichodina ¢ aumento na
prevaléncia de Monogenoidea e parasitismo misto. Os meses de outubro e novembro apresentaram a
maior prevaléncia de Trichodina do ciclo A. No ciclo B ocorreu uma diferenga significativa na prevaléncia
total de ectoparasitos em relagdo aos meses. Em relag@o a categoria de infestagdo por tricodinideos,
nos meses de mar¢o a junho houve um aumento na medida em que aumentava-se a densidade e no
decorrer do experimento, justificando tomar mais cuidado com densidades elevadas neste periodo. Nao
se observou nenhum resultado positivo no diagnostico de bactérias nas tilapias do Nilo, nos dois ciclos,
possivelmente devido a limpeza dos tanques-rede na implantacdo dos experimentos e manejo adequado
adotado no experimento. Concluiu-se que o aumento da densidade ndo influenciou na prevaléncia de

ectoparasitos, tendo influéncia para categoria de infestag@o por tricodinideos de marco a junho.
Palavras-chave: Densidades, monogenoidea, Oreochromis niloticus, Trichodina

Introduction

Fish breeding in net-tanks consists of an
intensive breeding system, introduced in the
1980s, and makes use of the environment with
great productivity within a sustainable method.
It is characterized by high stocking in which fish
are maintained in a limited volume with free and
constant water circulation. Fish are maintained
in the tanks and receive controlled feed for the
increase of biomass till they are due for the market.
Diseases occurring in the system may put their
health in danger and bring economical liabilities to
the entrepreneurs (BONDAD-REANTASO et al.,
2005; AKOLL et al., 2012).

The Nile tilapia (Oreochromis niloticus) is a
species which is most commonly used in net-tanks,
owing to such positive traits as genetic plasticity,
rusticity, early development, short generation,
facility for adaptation to adverse conditions, high
quality flesh, resistance to stress and various types
of pollutants (EL-SAYED, 2006; BRACCINI et
al., 2013). The tilapia has good feed conversion
coupled to reproduction facility in confinement.
natural and

Furthermore, (phytoplankton)

commercial feed with low protein rates and low

production costs may be employed.

Since intensive production in net-tank systems
is highly liable to variations in water quality and
infection agents (KUBITZA; KUBITZA, 2004),
monitoring and correct positioning of net-tanks
in the water are required so that the fish’s normal
physiological responses could be stimulated. The
above is also needed to avoid nutrition, infection
and parasite diseases coupled to evaluations of the
environmental impacts that the activity may cause
(MENEZES; BEYRUTH, 2003).

Parasitic diseases are among the most frequent

problems in aquaculture. Ectoparasites serve
as a “gateway” for bacterial and fungal agents,
compromising animal performance and disseminate
pathogens into the environment, causing losses to
producers and public health risks (LIMA; LEITE,

2006).

Tricodinids and monogenoidea are among the
most important ectoparasites in the Nile tilapia
(MARTINS et al, 2006; VALLADAO et al.,
2013), with high parasite specificity, which cause
diseases and death. Ectoparasites are associated
with stress conditions due to high density stocking
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(EL-SAYED, 2006) and decrease in water quality
(VARGAS et al., 2000).

Due to the relevance of net-tank breeding and
tilapias parasite diseases, current analysis identifies
the prevalence of ectoparasites and bacteria
diagnosis in the Nile tilapia, GIFT strain, bred in
net-tanks with different densities, in the Corvo’s

river, State of Parana, Brazil.

Material and Methods
Study area

The experiment was performed in net-tanks the
experimental station located in the in the Corvo’s
river, an affluent of the Paranapanema river, tributary
ofthe Rosana Hydro-electrical Plant reservoir which
borders the municipalities of Diamante do Norte
and Terra Rica in the State of Parana, Brazil (Figure
1). Coordenad: 22°39°25.0”’S; 52°46°52.3” W\

Figure 1. Location of the experimental station where the net-tanks were allocated to the experiment. Corvo’s river,
State of Parana, Brazil. Coordenad: 22°39°25.0”’S; 52°46°52.3”W.
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Source: Google Maps (2014).

Experiment

Experiment was undertaken in two cycles: Cycle
A was installed in August 2010 with 155 days and
Cycle B installed in February 2011 with 128 days.
Twenty 6.8 m3 (2.0 x 2.0 x 1.7m) net-tanks were
employed with true capacity of 6.0 m?, and five
densities (150, 175, 200, 225 and 250 fish/m?),
with four replications for each density, with a total
of 24.000 post-reversed juvenile Nile tilapia, GIFT
strain.

prwad

T ol it s KR g 15 b

The first identification on ectoparasite prevalence
occurred at the establishment of the experiment (the
start of each cycle). To this end, hundred specimens
were anesthetized with benzocaine (dosage:
1g/10mL alcohol 96°GL in 10 L water), was then
gauged weight, total length and prevalence of
ectoparasites.

During the experiment five samples were taken
at intervals of thirty days, each sample consisted
of five fish each replicate. In addition, monthly
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biometrics were undertaken to calculate fish biomass
and adjust extruded commercial ration (32% crude
protein and 8§ mm granulometry).

Parasitological analysis

the
examination of scrap from the first gill arc and
dorsal region of the left side of each fish. Weight
and total length of all samples were measured
by 3-digit electronic balance and ichthyometer.
Methodology was approved by the Committee for
Ethics in the use of Animals in Experiments of
the State University of Maringa, Maringa, State of
Parand, Brazil (Protocol 037/2010).

Ectoparasites were determined by

Prevalence rate was calculated, following Bush
et al. (1997). Mean intensity for Monogenoidea
was evaluated following Bush et al. (1997). In the
case of tricodinids, mean infestation category was
evaluated (category 1 =1 to 5 tricodinids; 2 = 6 to
10 tricodininids; 3 = 11 to 15 tricodinids; 4 = 16 to
20 tricodinids; 5 = over 20 tricodinids).

Bacteriological analysis

Two collections were performed in Cycle A for
the bacteriological diagnosis: one was performed at
implantation when 20 fish were collected; the other
at the end of the cycle with a sample of 40 fish, with
8 fish per treatment. In Cycle B, three collections
were undertaken with 20 fish during implantation,
40 in the intermediate phase and 40 at the end of the
experiment, with eight animals per treatment.

After capture, the fish were placed in 80 L plastic
caskets with water and oxygen under pressure. They
were transported to the Laboratory of Veterinary
Microbiology and Infectious Diseases of the

Department of Preventive Veterinary Medicine of
the State University of Londrina where necropsy,
bacteriological analyses of the liver and kidneys
were undertaken and macroscopic alterations
reported.

The samples of kidney and liver of each fish
were aseptically harvested and plated on Columbia
Agar with 5% sheep blood plates were incubated at
30°C under aerobic conditions for five days.

Water quality analysis

Water’s physical and chemical parameters,
such as temperature, pH, electric conductivity and
dissolved oxygen, were performed. Variables related
to water quality were analyzed once a month and
registered by nichthemeral factors (samples taken
in 24-hour periods at 6-hour intervals between one
sample and another) and calculated the average.

Statistical analyses

Multiple regressions were adjusted for statistical
analyses taking into consideration linear and
quadratic relationships and interactions between
effects and analyzed variables. Analyses were
performed with PROC GLM of SAS.

Results and Discussion

Figures 2 and 3 show mean rates of the physical
and chemical parameters of water monitored in the
Corvo’s river, State of Parand, Brazil, respectively
for Cycle A and Cycle B. Rates for pH, electric
conductivity and dissolved oxygen were according
to conditions adequate for tropical fish culture,
such as the Nile tilapia, following Martins et al.
(2002).
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Figure 2. Physical parameters of water (Nichthemeral) in the Cycle A (between August 2010 and January 2011)
evaluated in the Corvo’s River, State of Paran4, Brazil. Legend: axis X: days after installation, =#= 06:00 hours, 8~

10:00 hours, =#= 14:00 hours, == 18:00 hours and =#= 24:00 hours.
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Figure 3. Evaluation of physical parameters of water (Nichthemeral) of Cycle B (between February 2011 and June
2011) evaluated in the Corvo’s River, State of Parand, Brazil. Legend: axis X: days after installation; verifications =#=—
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At the installation of the experiment Cycle A fish
started with 94.0 % total ectoparasite prevalence,
featuring 37.0% tricodinids, 4.0% Monogenoidea
and 53.0% mixed parasites. In Cycle B, the fish
started with a total ectoparasite prevalence of of
98.0%, featuring 49.0% tricodinids and 49.0%
mixed parasites. Braccini et al. (2007) reported
similar results, with high prevalence of ectoparasites
in the implementation of the experiment (arrival
of fingerlings in Cycle A), but the same authors
reported a predominance of tricodinids.

Net-tank system fish in a natural environment
are related interdependently with the habitat
and other agents such as pathogens (ARANA,
2004). Apparently, tricodinid protozoa live as
ectocommensals the integument and gills of the
fish without causing major damage, except in heavy
infestations (ZANOLO; YAMAMURA, 2006).
In their research on Nile tilapia fries, Vargas et al.
(2000) diagnosed in the municipality of Maringa,
State of Parand, Brazil, high occurrence of the
protozoon Trichodina, in different experimental
conditions, and underscored that the parasite
was highlighted by its great numbers and might
eventually cause liabilities especially in fish health.

Maintenance, reproduction and high infestations
by Monogenoidea and tricodinids are related to the
eutrophized environment with low oxygen rates,
lack of renewal, organic pollution in tanks with high
breeding densities (ARANA, 2004; MARTINS at
al., 2002), fixation and adaptation of the parasite to
the host, and stress situations in which diseases occur
(GOMES et al., 2003; EL-SAYED, 2006; PORTZ,
2006; ZANOLO; YAMAMURA, 2006). The above
coincide with age of fish in the experiment (juvenile
phase) in which they probably did not have any
response to the mechanism immune to a decrease in
ectoparasite population (BUCHMANN, 1999).

No significant difference was reported in the
prevalence of ectoparasites with regard to the
five densities under analysis (150, 175, 200, 225
and 250 fish/m?). Results are very close to those

by Martins et al. (2006) who reported that there
was no relationship with the number of parasites
in fish bred at high density levels. Rojas (2006)
underscored the importance of management care in
water quality with regard to pathologies of aquatic
organisms. Further, Braccini et al. (2007) reported
that increase in parasite load was not related to high
stocking densities.

Cycle A showed an increase in Trichodina
prevalence and a decrease in the prevalence of
Monogenoidea and mixed parasites (September to
November 2010). On the other hand, an inverse
relationship, a decrease in the prevalence of
Trichodina and an increase in the prevalence of
Monogenoidea and mixed parasites occurred during
December and January (Figure 4). Buchmann (1999)
uggested that an increase in Trichodina during the
juvenile phase was caused by a lack of adequate
response to the mechanism immune to ectoparasite
population decrease. Although water quality was
adequate, dissolved oxygen decreased during the
period. The above condition may explain the small
increase in infestation by Monogenoida (Figure 2).
Macphee (2001) reported that the main motivating
factors for infestation by Monogenoidea are over-
stocking and water degradation in the system.

Significant prevalence of ectoparasites in Cycle
B occurred, with a decrease between March and
April, followed by an increase in May and June
(Figure 5). Studies on parasites by Martins et al.
(2006), Vargas et al. (2003) and Ranzani-Paiva et
al. (2005) related the Nile tilapia’s health conditions
to parasite prevalence in different regions and at
different times of the year. They reported Trichodina,
associated with other parasites, in the branchias
and skin during the warmest month. Research by
Vargas et al. (2000), Ranzani-Paiva et al. (2005)
and Martins et al. (2006) revealed high prevalence
of Trichodina sp. in the ectoparasites of the Nile
tilapia. Protozoon in tilapias indicates low water
quality due to excess of organic matter, associated
with low temperature which raises parasite infection
rates in fish (RANZANI-PAIVA et al., 2005).
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Figure 4. Prevalence of ectoparasites (Tricodinids, Monogenoidea and mixed parasites) of Cycle A (between August
2010 and January 2011) evaluated in the Corvo’s River, State of Parana, Brazil.
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Figure 5. Prevalence of ectoparasites (Tricodinids, Monogenoidea and mixed parasites) in Cycle B (between February
2011 and June 2011) evaluated in the Corvo’s River, State of Parand, Brazil.
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No significant differences between densities
occurred in the category mean infestation by
tricodinids and average intensity of Monogenoidea
in Cycle A. However, Cycle B showed a significant
difference for the category mean infestation by
tricodinids in which there was an increase of parasites
in high densities (Figure 6). The months of May and
June Cycle B are the driest and coldest during the

experiment. Low temperature can reduce appetite
and suppress the immune system, predisposing the
fish to attack by pathogens (KUBITZA; KUBITZA,
2004). Zago et al. (2014), observed that abundance
of Trichodina spp. were higher in the dry season.
Therefore, greater care with stocking density and
management of the animals are very important in
this period.
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Figure 6. Category of infestation by tricodinids in Cycle B (from March to June 2011) evaluated in the Corvo’s River,

State of Parana, Brazil.
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Bacteriological results of the two experimental ~Acknowledgments

periods revealed negative results. The pathogenic
bacteria such as Streptococcus spp. is associated
with stress conditions related to water quality and
intense breeding conditions (BUSH et al., 1997),
results show that good management practice had
been employed coupled to favorable conditions
of water and cleanliness of net-tanks during the
installation and development of the experiments.

Conclusion

There was no significant difference in the
prevalence of ectoparasites with regard to densities
in the two cycles of the experiment. A significant
difference occurred in the total ectoparasite
prevalence with regard to the month of Cycle B. In
other words, between March and June the category
infestation by tricodinids increased according to
increase in density throughout the experiment.
More caution with high densities during the period

is thus required.

Bacteriological
results for both cycles and indicated that good
management practices were efficient for the control

analysis provided negative

of bacteriosis.
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