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ABSTRACT
This study compared the parasitic fauna on Nile tilapias kept with swine dejects and tilapia from fee fishing fed

commercial ration. A total of 360 fish were analyzed from August 2003 to July 2004 in a facility situated in Nova

Trento, Santa Catarina, Brazil. No significant difference was observed in both systems. The parasite fauna in both

systems were slightly similar, with the presence of the following parasites: Trichodina magna and T. compacta (Cilio-

phora); Cichlidogyrus sclerosus and Cichlidogyrus sp. (Monogenoidea); and Lamproglena sp. (Lernaeidae). Parasito-

logical analyzes did not differ among fishes kept with swine dejects and in fee fishing with commercial diet (P >0.05).

The total prevalence of trichodinids in the gills of fish kept with swine dejects was 1.7% as compared to the one kept

in fee fishing with commercial diet (0.6%). The Monogenoidea prevalence and mean intensity in the gills and body of

fish from fee fishing was 16.5% and 2.6, and compared to other system was 13.2% and 0.8, respectively. This study

showed that low stocking density and low water temperature in that region were responsible for the maintenance of

good health and lower parasitism rate.

Key words: Oreochromis niloticus, fee fishing, swine dejects, Monogenoidea, Trichodina, prevalence.

INTRODUCTION

In 1990, an economy based on the integrated produc-
tion of fish and swine culture has been developed, in
which today, the most raised fish species are tilapia
(Oreochromis niloticus) and carp (Cyprinus carpio)
(Souza et al. 2003).

During the last years, there has been a significant
increase in the facilities that practice the fee fishing sys-
tem (sportive fish culture). The intensive system of fish
maintenance is characterized by an increasing in stock-
ing density, which leads to problems related to inap-
propriate handling, feeding, infectious and parasitic dis-
eases (Martins et al. 2002, 2008). These problems are
considered the main causes of economical losses in the
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industrial and sportive fish culture (Tavares-Dias et al.
2001a).

In Brazil, Békési (1992) pointed out the first cases
of parasitism in raised fishes from the Northeast; Malta
et al. (2001) and Varella et al. (2003) from the Ama-
zon; Martins et al. (2002) from the Southeast; Vargas
et al. (2000), Fortes et al. (1998), and Ghiraldelli et al.
(2006a) from the South Brazil.

According to Martins et al. (2002), the main fish
parasites recorded in the Southeast Brazil are: Piscinoo-
dinium pillulare (Dinoflagellida) (Schéperclaus, 1954
redescription by Lom, 1981); trichodinids, Ichthyo-
phthirius multifiliis (Ciliophora) Fouquet, 1876; Hen-
neguya piaractus (Myxozoa) Martins and Souza 1997,
Anacanthorus penilabiatus (Monogenoidea) Boeger,
Husak and Martins 1995; Lernaea cyprinacea (Cope-
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poda) Linnaeus, 1758; and, more recently, Lamprogle-
na von Nordmann, 1832 as the second important cope-
pod parasite in freshwater fish (Piasecki et al. 2004).
In the South Brazil, Ghiraldelli et al. (2006a) and Mar-
tins and Ghiraldelli (2008) identified trichodinids and
Monogenoidea as the most dominant fish-cultured para-
sites.

Nile tilapias are widely reared in the tropics, rep-
resenting the second species reared all over the world
(Cavichiolo et al. 2002). In the Southeast region, the
tilapia showed an incidence of 40% incidence of dis-
eases (Martins et al. 2002) that, in several times, in-
fluenced its health and haematological parameters (Ghi-
raldelli et al. 2006b).

There are no epidemiological data concerning ec-
toparasites from reared tilapia in the South Brazil. To
date, comparative field studies among parasitic fauna on
tilapia kept in an environment that receives swine de-
jects and commercial ration are not registered around the
world. Thus, this study was carried out for 12 months
to compare ectoparasites from tilapia kept with swine
dejects and in fee fishing fed commercial diet in the
South Brazil.

MATERIALS AND METHODS

From August 2003 to July 2004, 360 Nile tilapias were
catched by net in Nova Trento town (27°17°09”S,
48°55'47"W), S.C., Brazil. The animals kept with swine
dejects (n=180) presented 26.8+1.1 cm of total length
and 385.01+37.5 g of mean weight, at a stocking den-
sity of 3 fish/m?. The others, from fee fishing (n=180),
measured 28.5+2.0 cm and weighted 456+86.8 g, at a
stocking density of 4 fish/m?. During the sampling days,
water temperature, dissolved oxygen, pH, alkalinity and
transparency were all obtained. A 250 mL water sam-
ple from the ponds was frozen for ammonia analyses
according to Koroleff (1976).

After sacrifice and biometrical evaluation being
sacrificed and evaluated biometrically for parasitologi-
cal examination (Ethic Committee no. 23080.017229/
2004-78/UFSC), according to Ghiraldelli et al. (2006a)
and Martins and Ghiraldelli (2008).
mean intensity were calculated by Bush et al. (1997).

Prevalence and

These results were analyzed by the Spearman’s test with

An Acad Bras Cienc (2010) 82 (2)

a 0.05 significance rate, and the ANOVA F statistic for
a variance analysis, whereas the average comparison of
parasite number, in each month and between the both
systems, was performed by Tukey test (Mendes 1999).

RESULTS

The water quality measured during the whole period
did not show a significant difference (P>0.05) when
both the pond that received swine dejects and fee fish-
ing were compared (Tables I and II). The mean values
of water temperature were the lowest in August 2003
and in May-July 2004; the highest ones were observed
in November-December 2003 and in January-February
2004. Although the dissolved oxygen concentration in
fee fishing was elevated from August to October 2003,
no difference was observed in relation to the swine de-
jects system. As shown in Table I, pH and alkalinity
did not differ in both systems. Although the fish were
kept with swine dejects, the ammonia concentration was
kept in tolerable levels. Interestingly, no difference was
observed between the systems. Swine dejects supple-
mentation in the water was responsible for the decrease
in water transparency, as observed in the majority of the
analyzed months. No significant difference among par-
asitological data in both systems was observed.

From 360 examined animals, 66 (18.3%) were par-
asitized during the whole period, 20 (5.5%) with Tri-
chodina magna Van As and Basson, 1989 and 7. com-
pacta (Protozoa: Ciliophora) Van As and Basson, 1989;
64 (17.8%) with Cichlydogyrus Paperna, 1960 and Ci-
chlydogyrus sclerosus (Monogenoidea: Dactylogyridae)
Paperna and Thurston, 1969 on body and gills; and 4
(1.1%) with Lamproglena (Crustacea: Lernacidae) von
Nordmann, 1832 in the gill arches.

The total prevalence rate of trichodinids was higher
in fish’s gills from the pond with swine dejects than
those of fee fishing (Tables I and II). In this case, this
protozoan was present only in August and September
2003. When analyzing the averages of the whole pe-
riod, Monogenoidea prevalence in the gills was higher
(16.5%) in fish from fee fishing than those kept with
swine dejects (13.2%). Although without significant dif-
ference (P>0.05), fishes from fee fishing were more par-
asitized by Monogenoidea than those kept with swine
dejects.
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TABLE I
Water quality and parasitic characteristics of Nile tilapias (n=180) kept in fee fishing system from Valley of Tijucas River,
Santa Catarina, Brazil. T: temperature; O;: dissolved oxygen; NH3: ammonia; Alkal: alkalinity; Tran: transparency;
P: prevalence; MI: mean intensity; G: gill; B: body surface.

Water quality Monogenoidea Trichodinid | Lamproglena
Months T (0)) pH | NH3 | Alkal | Tran P MI P P MI
°C | mg/L mg/L | mg/L | cm (%) (%) (%)

G B G B G B G B

Aug/03 | 19.3 93 | 7.1 | 0.500 20 25 60 | 13 | 14.6 7 13 20 1.4
Sep/03 | 19.0 | 83 | 7.0 0 25 22 46 0| 63 0 0 13 0 0
Oct/03 | 22.5 85 | 6.5 0.108 30 14 0 26 0 321 0 0 0 0
Nov/03 | 244 | 40 | 6.5 | 0.103 30 18 26 0 1.5 0 0 0 0 0
Dec/03 | 28.1 58 | 6.5 0 30 17 6 0 1.0 0 0 0 0 0
Jan/04 | 26.3 6.4 | 51 | 0.032 30 15 20 0| 20 0 0 0 0 0
Feb/04 | 25.4 7.8 74 | 0.135 30 10 0 0 0 0 0 0
Mar/04 | 32.0 6.5 5.6 | 0.136 20 22 0 0 0 0 0 0
Apr/04 | 24.0 3.8 6.0 | 0.313 50 20 20 0 2.0 0 0 0 0 0
May/04 | 19.2 3.5 5.1 | 0.043 40 20 26 0 4.0 0 0 0 0 0
Jun/04 17.3 3.8 6.2 | 0.160 30 10 0 0 0 0 0 0 0
Jul/04 18.3 43 6.5 | 0.131 30 10 0 0 0 0 0 0 0
Mean | 23.0 | 6.0 | 6.3 | 0.116 30 17 16.5 | 3 26 [ 03] 06 | 22 1.7 0.1

TABLE II
Water quality and parasitic characteristics of Nile tilapias (n=180) kept with swine dejects from Valley of Tijucas River,
Santa Catarina, Brazil. T: temperature; O;: dissolved oxygen; NH3: ammonia; Alkal: alkalinity; Tran: transparency;
P: prevalence; MI: mean intensity; G: gills; B: body surface.

Water quality Monogenoidea Trichodinid | Lamproglena
Months | T | Oz | PH | NH; [ Alkal [ Tran | P MI P P | M
°C | mg/L mg/L | mg/L | cm (%) (%) (%)

G B G |B| G B G B

Aug/03 | 182 | 57 | 7.0 | 0.500 40 4 66 0 |33]0] 13 0 0 0
Sep/03 | 200 | 6.8 | 6.0 0 20 7 80 0 |33]0 7 7 6.6 2
Oct/03 | 22.7 | 5.8 | 6.5 | 0.098 20 16 0 0 0|0 0 0 0 0
Nov/03 | 253 | 3.8 | 6.0 | 0.107 30 12 0 |10]O 0 0 0 0
Dec/03 | 288 | 3.8 | 6.5 | 0.072 30 22 0 6 |1.0] O 0 0 0 0
Jan/04 | 269 | 4.1 4.8 | 0.048 30 18 13 0 |15]0 0 0 0 0
Feb/04 | 25.1 59 | 7.8 | 0.194 30 18 0 0 0 1]0 0 0 0 0
Mar/04 | 27.6 | 5.5 | 54 | 0.151 25 9 0 0 0|0 0 0 0 0
Apr/04 | 245 | 3.1 5.5 | 0.073 80 12 0 0 0 ]0 0 0 0 0
May/04 | 19.0 | 3.1 5.1 | 0.199 30 10 0 0 0 1]0 0 0 0 0
Jun/04 | 18.0 | 3.2 | 6.3 | 0.348 30 10 0 0 0 ]0 0 0 0 0
Jul/04 | 187 | 3.8 | 6.7 | 0.143 30 10 0 0 0 1]0 0 0 0 0

Mean | 229 | 45 | 6.1 | 0.143 33 12 132 10508 | 0| 17| 06 | 05 0.2
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Monogenoidea prevalence and mean intensity were
higher in August and September 2003 when compared
to the other months, not only in fishes from fee fishing,
but also in those from the pond with swine dejects. It
is not possible to confirm whether there was a relation-
ship between parasite number and prevalence with tem-
perature. But, it was observed that the copepod Lam-
proglena sp. was present in fishes from feefishing, in
August 2003 (prevalence 20% and mean intensity 1.4)
and September 2003 (prevalence 6.6% and mean inten-
sity 2).

DISCUSSION

The rapid development of aquaculture in Brazil has
caused low water quality, handling stress, and inad-
equate source of feeding, which has led to an increased
number of parasites. Other economic losses have oc-
curred as a result of imbalance in the host/parasite/en-
vironment system (Ghiraldelli et al. 2006b). The Nile
tilapia is one of the most raised fish in the South Brazil.
Only in the last decade parasitological studies from
raised fish have been reported (Békési 1992, Tavares-
Dias et al. 2001a, b, Ghiraldelli et al. 2006a). The pres-
ence of trichodinids associated to low water quality or
fish mortality was reported in Sao Paulo (Tavares-Dias
et al. 200la, Martins et al. 2002), Parana (Vargas et
al. 2000) and Ceara States and in the Amazon region
(Békeési 1992, Andrade et al. 2001).

Trichodinids are considered as commensals, which
are found on the skin surface and gills, feeding on
mucus, cells, and bacteria. They include an important
group of ectoparasites in freshwater fish since their
presence is directly related to water quality. Experimen-
tal infections with Trichodina truttae Miieller, 1937 re-
vealed fish mortality as related by Urawa (1992), and
with Trichodina jadranica Raabe, 1958 caused disease
in eel from recirculating aquaculture (Mellergaard and
Dalsgaard 1987).
served in this study, corroborated the findings of Barker

Mixed infections, which were ob-

et al. (2002) who reported Trichodina murmanica Poly-
anski, 1955 and Gyrodactylus pleuronecti Cone, 1981
in flounder.

In the present study, the number of trichodinids co-
incided with the category 1 (1-10 parasites) of Madsen
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et al. (2000). Their prevalence in August and Septem-
ber 2003 corroborated the observations of Tavares-Dias
et al. (2001a) and Martins et al. (2002) in tilapias. Al-
though seasonality in the trichodinid’s prevalence was
not observed, the highest values were recorded in Au-
gust and September 2003 for both systems. It can also
be mentioned the lack of trichodinids’ pathogenicity in
this study, as confirmed by Madsen et al. (2000) obser-
vations. However, we concluded that the pathogenicity
was directly related to the number of parasites on fish
(category 1 of Madsen et al. 2000) and is associated to
water quality as reported by Afif et al. (2000).

Several species of the genus Oreochromis have
been introduced in Africa and America with Monoge-
noidea (Kritsky and Thatcher 1974). In this work, Mo-
nogenoidea total prevalence was lower than the one ob-
served by Flores-Crespo et al. (1992). In this work,
despite the highest mean intensity in August and Sep-
tember 2003, symptoms of disease were not observed,
which was different of what was found by Kaneko et al.
(1988). Buchmann et al. (1995) emphasized the impor-
tance of Monogenoidea in Danish rainbow trout culture,
since some of them occur in a specific season and the
others present high values during the whole year. In the
present study, tilapias showed low infestation by Mo-
nogenoidea and trichodinids, corroborating the results
obtained by Tavares-Dias et al. (2001b). The total preva-
lence rate of Monogenoidea in fishes from fee fishing
and pond that received swine dejects was similar to that
found by Tavares-Dias et al. (2001b), which was also in
fee fishing situated in the Southeast Brazil. But, it must
be emphasized that the prevalence was higher (46-80%)
in August and September 2003 than that one mentioned
on the same fish from the Southeast Brazil. Monogenoi-
dea’s mean intensity showed the highest values in the fall
and spring, while Tavares-Dias et al. (2001b) reported
them in the spring and summer in P. mesopotamicus and
L. macrocephalus.

The genus Lamproglena is the most primitive
group of Lernaeidae (Thomas and Hameed 1984) and
the second major gill freshwater parasite cyclopoid
(Piasecki et al. 2004). It occurs in Africa (Marx and
Avenant-Oldewage 1996), Asia (Kumari et al. 1989),
Turkey (Saglam 1998), Europe (Galli et al. 2001), and
Brazil (Martins et al. 2002). In contrast of the season-
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ality of Lamproglena minuta Capart 1943 in Puntius
binotatus Valenciennes 1842 and its relation with the
fish size observed by Leong (1986), in this study, there
was no relation between the parasitism and the sam-
pling months.

According to Duéllou and Erlwanger (1994), Tila-
pia rendalli Boulenger, 1897 is one of the most prefer-
red hosts for Lamproglena monodi Capart, 1944, with
high values of prevalence and parasite number when
compared to the findings of the present study.

Similar prevalence and mean intensity of Lampro-
glena were reported in Chondrostoma regium Heckel,
1843 parasitized by Lamproglena pulchella von Nord-
mann 1832 (Saglam 1998). Lamproglena clariae (Fryer
1956) is endemic in Africa, and Marx and Avenant-Old-
ewage (1996) assigned the infestation to unpolluted sites.
It can also be added that in the majority of the cases,
Lamproglena occurs in intensities from 1 to 5 parasites.
Moreover, L. monodi has been found in O. niloticus,
reared in the Philippines, at the mean intensity of 1 to
3.5 parasites per fish (Yambot and Lopez 1996), which
was similar to this trial. In Brazil, the lack of data in
raised fish during the last 15 years does not allow any
conclusion on its introduction. The low intensity of par-
asitism may be responsible for unknown effects on sur-
vival and growth of the hosts. Six percent prevalence
of Lamproglena in tilapia reared in ponds and cages in
Sédo Paulo, Brazil (Martins et al. 2002) were not directly
associated to mortality.

Except for the lowest dissolved oxygen and the
highest ammonia concentration in the pond that received
swine dejects, the analyses of water quality was simi-
lar in both systems. It must be noted that the presence
of swine dejects was probably responsible for the worst
parameters. Although the fee fishing system had pre-
sented a higher fish density than pond with swine de-
jects, oxygen and ammonia did not increase. This is
especially true when analyzing the results obtained by
Dhawan and Kaur (2002) that concluded any effects of
swine dejects in the water quality. In this study, a great
amount of algae was observed in the surface of the pond
that received swine dejects. Low temperature was prob-
ably the main factor that avoided low water quality in
that system.

In this context, Skinner (1982) observed a high in-
fection rate by Monogenoidea in fishs from environ-
ments with high amounts of ammonia. This trial could
not prove this fact probably because ammonia concen-
tration was not that high. On the contrary, high preva-
lence rates of trichodinids were associated with water
temperature in fishes from India (Singhal et al. 1986)
and from Finland lakes (Halmetoja et al. 1992). This
study was not able to establish a relationship between
water quality and parasites. Considering the fee fishing
system, high stocking density caused a slight increase in
the prevalence and number of Monogenoidea. This re-
sult is in accordance to Koskivaara et al. (1991) findings
in roaches from eutrophic and polluted lakes in Finland.
Moreover, the mean intensity of this work was exces-
sively higher than that related to roaches. The effects of
water quality on the parasite community were also stud-
ied in polluted and unpolluted Lake in Central Finland
(Bagge and Valtonen 1996). Although direct relation-
ship with our results was not possible, it can be inferred
that water quality may affect the parasite community. To
date, Galli et al. (2001) have observed the negative ef-
fects of the pollution on the infection with L. pulchella
in fishes from lakes in Italy. In intensive fish farming,
this condition must be considered by the fact that the low
water flow and high organic matter contents constitute
better substrates for parasite reproduction.

Parasitologists have been closely observed the
mechanisms involved in host response, which depend
on interactions among host/parasite/environment and, in
several times, on specific substances (Buchmann and
Lindestrom 2002). Some of the factors that are respon-
sible for the decrease of fish resistance are: surround-
ing temperature, water quality, stress level, quality and
quantity of feeding, age, and natural immunity depend-
ing on fish species. Finally, the severity of disease de-
pends on the parasite capacity of infection and environ-
mental quality in which fishes are kept. Data collected
here indicate the difference in the parasite number har-
bored by tilapias reared in the Brazil (Tavares-Dias et
al. 2001a, b). In the Southeast Brazil, 20-30°C of wa-
ter temperature might improve parasite reproduction, as
well as the release of toxic substances from the bottom
of ponds.
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RESUMO

Este estudo comparou a fauna parasitaria de tilapia do Nilo
mantida em consorcia¢do com suinos e alimentada com ragdo
comercial mantida em pesque-pague. Um total de 360 peixes
foi analisado, entre agosto de 2003 e julho de 2004, em uma pro-
priedade de Nova Trento, Santa Catarina, Brasil. Ndo houve
diferenca significativa entre os dois sistemas de cultivo. A
fauna parasitaria em ambos foi ligeiramente semelhante com
a presenca de Trichodina magna e T. compacta (Ciliophora);
Cichlidogyrus sclerosus e Cichlidogyrus sp. (Monogenoidea)
e Lamproglena sp. (Lernaeidae). A analise parasitologica ndo
mostrou diferenga entre os peixes dos dois sistemas. A preva-
Iéncia total de tricodinideos nas branquias dos peixes manti-
dos com dejetos de suinos foi de 1,7% quando comparada com
os do pesque-pague de 0,6%. A taxa de prevaléncia e a inten-
sidade média de Monogenoidea nas branquias dos peixes do
pesque-pague foi de 16,5% e 2,6, respectivamente comparada
com os mantidos com suinos de 13,2% e 0,8, respectivamente.
Este estudo demonstrou que a baixa densidade de estocagem
de peixes nesta propriedade e a baixa temperatura na regido
colaboraram para que a saiide dos animais fosse mantida e o

nivel de parasitismo baixo.

Palavras-chave: Oreochromis niloticus, pesque-pague, deje-

tos de suinos, Monogenoidea, Trichodina, prevaléncia.
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