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Abstract. The  present  study  assessed  the  temporal  variations  of  the  monogenoideans
component  community  structure  in  the  gills  of  adults  of  Oreochromis  niloticus and  the
population  indices  of  each  species,  as  well  as,  the  associations  among  species  and  the
occurrence  of  reproduction  in  each  analyzed  tank.  Eighty-five  specimens  of  O.  niloticus
collected in April, August and November 2010 and February 2011 from earthen-ponds in a Fish
Culture Station located in northern Parana state, Brazil, had their gills analyzed. A total of 1261
monogenoidean parasites of six Ancyrocephalidae species, all with African origin, were found,
with  Cichlidogyrus  sclerosus  as  dominant  species. This  is  the  first  report  of  Cichlidogyrus
rognoni in Brazil.  All parasite species presented the highest  mean values of prevalence and
abundance in April  and November and the lowest values in August and February. Temporal
variation  of  mean  intensity  differed  between  species;  community  structure  also  varied,
presenting  the  lowest  values  in  August.  Positive  correlation  was  observed  between species
abundance  and  richness.  The  species  assessed  were  positively  associated and  presented
individuals with eggs during all or part of the study period. 
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Resumo. Variação Temporal da comunidade componente de monogenóideos das brânquias
de  Oreochromis niloticus (Cichlidae) em piscicultura no norte do Paraná, Brasil.  Neste
estudo avaliou-se  as  variações  temporais  da  estrutura  da  comunidade  componente  de
Monogenoidea das brânquias de adultos de Oreochromis niloticus e dos índices populacionais
de  cada  espécie  que  a  compõe,  o  tipo  de  associações  entre  as  espécies  e  a  ocorrência  de
reprodução  no  tanque  estudado.  Foram  examinadas  as  brânquias  de  85  exemplares  de  O.
niloticus,  coletados nos meses de abril,  agosto e novembro de 2010 e fevereiro de 2011 em
tanque escavado de uma Estação de Piscicultura no norte do Estado do Paraná, Brasil. Foram
encontrados  1261  monogenóideos  de  seis  espécies  de  Ancyrocephalidae,  todas  de  origem
africana,  sendo  Cichlidogyrus sclerosus  a dominante. Destaca-se,  neste  trabalho,  o  primeiro
registro  de  Cichlidogyrus  rognoni no  Brasil.  Todas  as  espécies  apresentaram os  mais  altos
valores de prevalência e abundância média em abril  e novembro e os menores em agosto e
fevereiro. A variação temporal da intensidade média diferiu entre as espécies. A estrutura da
comunidade  componente  também  variou,  sendo  os  menores  valores  obtidos  em  agosto.
Correlação positiva foi constatada entre abundância e riqueza. As espécies eram positivamente
associadas e tinham indivíduos com ovo durante todo ou parte do período do estudo. 

Palavras-chave: Peixe; tilapicultura; parasitismo; sazonalidade; Ancyrocephalidae 
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Introduction
Originally  from  Africa,  the  Nile  tilapia,

Oreochromis  niloticus (Linnaeus,  1758) was
introduced  in  Brazil  by  the  Department  of
Agriculture of São Paulo State in 1952 to restrain the
proliferation  of  aquatic  algae  and  macrophytes  in
dams  (Boscardin  2008).  In  1971,  the  National
Department  of  Works  Against  Drought  (DNOCS)
conducted a new introduction of O. niloticus aiming
to  produce  fingerlings  for  stocking  public  water
reservoirs in the northeast region of the country and
to  promote  fish  farming  (Borghetti  & Teixeira  da
Silva 2008). As of 2002, this species has become the
most cultivated in fish farms in several states and is
currently farmed throughout the country (Boscardin
2008, Borghetti & Teixeira da Silva 2008). 

Among Cichlidae, the species of Oreochromis
Günther,  1889,  Coptodon Gervais,  1848 (=Tilapia
Smith,  1840),  and  Sarotherodon Rüppell,  1852
comprise the groups of hosts that exhibit  the most
diverse and complex parasite communities (Pouyaud
et  al.  2006).  In  Africa,  Ancyrocephalidae
Bychowsky,  1937  (Monogenoidea  Bychowsky,
1937) is  the  most  representative  family  of  gill
parasites of these cichlids, and the species that infest
the gills of O. niloticus are distributed in two genera:
Cichlidogyrus Paperna,  1960  and  Scutogyrus
Pariselle and Euzet, 1995 (Pariselle 1995, Pariselle
& Euzet 2009). 

Only  the  African  species  of  Monogenoidea
such  as  Cichlidogyrus  sclerosus  Paperna  and
Thurston,  1969,  Cichlidogyrus  thurstonae  Ergens,
1981, Cichlidogyrus  halli  (Price  & Kirk,  1967),
Cichlidogyrus. tilapiae  Paperna,  1960, and
Scutogyrus longicornis  (Paperna & Thurston, 1969)
have been recorded infesting the gills of O. niloticus
farmed in  different  Brazilian states  (Lizama  et  al.
2007,  Jeronimo  et  al.  2011,  Pantoja  et  al.  2012,
Martins  et  al.  2014,  and  Zago  et  al.  2014).  Such
records confirm that O. niloticus  has brought along
part or all  of its native parasites,  as preconized by
Galli  et  al.  (2005)  and  Lacerda  et  al.  (2012)
regarding the introduction of this species in Brazil.
Nevertheless, quantitative data and evaluation of the
population dynamics of these parasites in Nile tilapia
farmed  in  Brazilian  continental  waters  are  still
scarce. 

In this context, the present study assessed the
temporal  variation  of  population  indices  of  each
species of monogenoidean in the gills of adults of
Oreochromis  niloticus farmed in earthen-ponds,  as
well  as,  of  their  component  community  structure.
Associations  between  pairs  of  species  and  the

occurrence  of  reproduction  in  each  analyzed  tank
were also studied. 

Materials and methods 
Eighty-five adult  individuals of  O. niloticus,

sexually reverted, donated by a fish farm located in
the  municipality  of  Londrina,  Parana  state,  Brazil
(51º12’30,1’’  W,  23º19’17,2’’  S)  were  analyzed.
These fish were caught using cast nets or trawls in a
1000 m2 water surface pond, weighed (body mass -
Wt - in grams) on analytical balance, and measured
(total  length  -  Lt  -  in  centimeters)  using  an
ichthyometer.  The  following numbers  of  fish  with
their respective mean total length (Lt) in centimeters
(cm) and mean body mass (Wt) in grams (g) were
analyzed:  April  2010 -  20  specimens  (Lt  =  26.94
±2.73 and Wt = 408.19 ±99.88); August 2010 - 20
specimens  (Lt  =  31.91  ±2.90  and  Wt  =  746.07
±218.91);  November  2010  -  20  specimens  (Lt  =
28.90 ±3.88  and Wt  = 464.70 ±181.13);  February
2011 - 25 specimens (Lt = 25.42 ±2.88 and Wt =
339.45 ±125.25).

The  gills  of  each  fish  were  removed  and
examined  in  detail  under  magnification  using  a
stereomicroscope.  The  monogenoidean  parasites
were  fixed  in  A.F.A  solution  (acetic  acid,
formaldehyde, and 70% ethyl alcohol), preserved in
70% alcohol,  clarified in  Gray & Wess or  stained
with  Gomori  trichrome,  and  placed  singly  on  a
histological slide (Eiras et al. 2000). Each individual
was  identified  according  to  the  descriptions  by
Paperna (1964), Paperna & Thurston (1969), Ergens
(1981), Douëllou (1993), Pariselle  & Euzet (1995),
Pariselle  et  al.  (2003)  and  the  determination  key
proposed by Pariselle & Euzet (2009). 

Individuals of each species were counted and
then the values of Prevalence (P%), Mean Intensity
(MI),  and Mean Abundance (MA) were calculated
(Bush  et  al. 1997).  Relative  abundance,
corresponding to the proportion of parasites of each
species in the total collected in each month of the
study, was also calculated. 

Parasites with eggs were counted to determine
the relative frequency, given in percentage, in each
month of the study in order to evaluate the probable
reproductive period of each species. To evaluate the
component  community  structure  of  Monogenoidea
in the gills of O. niloticus specimens, richness, total
abundance,  and  Brillouin  diversity  and  Berger-
Parker  dominance  indices  (Von  Zuben  & Nering
2010), were considered for each month and total of
the  study.  The  values  of  these  indices  were
calculated and compared using the Past 3.0 software.
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Associations  between  pairs  of  species  were
assessed through the application of  the  Chi-square
test  with  data  displayed  in  2x2  contingency  table
(Ludwig & Reynolds 1988, Valentin 2000) using:

a:  number  of  hosts  in  which  both  species
occurred;

b: number of hosts in which only species A
occurred;

c:  number of hosts in which only species B
occurred;

d:  number of hosts in which neither species
occurred;

Positive  or  negative  associations  were
assessed  by  calculating  the  value  expected  for  a,
[E(a)], applying the formula: E(a)= (a+b) (a+c)/N,
where N corresponds to the total number of analyzed
hosts.  If  the  value  of  a is  greater  than  expected
[E(a)],  the  association is  positive,  that  is,  the  two
species occur simultaneously more often than they
occur  separately.  If  the  value  of  a is  lower  than
[E(a)], the association is negative, that is, although
the species occur simultaneously in some cases, they
occur  more  frequently  separately  than
simultaneously.

The possible correlation between richness and
abundance  of  parasites  was  tested  using  the
Spearman’s  rank  correlation  coefficient  “rs”  (Zar
1996).

The  following  measures  with  the  respective
standard deviations were also calculated: number of
hosts that contained infracommunities with different
numbers  of  species,  percentage  of  these
infracommunities  in  the  total  number  of  hosts
(relative proportion), and total and mean numbers of
parasites  in  the  different  infracommunities.
Infracommunity  was  considered  as  all  species  of
monogenoideans  found  in  the  gills  of  each
individual  host  and  the  component  community
comprised all infracommunities of the total of hosts
at a given location and time (Bush & Holmes 1986,
Esch et al. 1990, Bush et al. 1997).

All statistical analyses and calculations were
performed  using  GraphPad  Instat  3.05  and  a  5%
level  of  significance  was  adopted.  Individuals
representative of each species were deposited in the
Helminthological  Collection  of  Oswaldo  Cruz
Institute (CHIOC),  Rio de Janeiro, Brazil  (CHIOC
38422, 38426, 38429, 38433, 38439, 38440).

Results  
The  component  community  of

monogenoideans  infesting  the  gills  of  the  O.
niloticus analyzed was composed of  the  following

species  of  Ancyrocephalidae:  C.  sclerosus,
Cichlidogyrus rognoni  Pariselle, Bilong Bilong and
Euzet,  2003, C.  thurstonae, C. tilapiae, and
Scutogyrus  longicornis during  all  months  of  the
study. In November 2010, C. halli was also present.
Thus,  richness  was  as  follows:  five  in  April  and
August  2010  and  in  February  2011,  and  six  in
November 2010 (Fig. 1; Tables I and II).

Of  the  1261  Ancyrocephalidae  specimens
collected,  544  (43.1%)  were  C.  sclerosus;  329
(26.0%),  C.  rognoni;  173  (13.7%),  C.  thurstonae;
135 (10.7%),  C. tilapiae; 74 (6.0%),  S. longicornis;
and six (0.5%) were C. halli (Fig. 1). 

In  April,  86.9%  of  the  Ancyrocephalidae
specimens  infesting  the  gills  of  O.  niloticus
corresponded to  C. sclerosus  and  C. rognoni,  with
C. sclerosus as dominant species (Fig. 1). The same
was  verified  in  August,  when  these  two  species
comprised 93.4% of the collected parasites (Fig. 1).
In November, although C. sclerosus had remained as
dominant  species,  it  comprised  only  39.2% of  the
parasites,  whereas  C.  rognoni  corresponded  to
20.6%,  C. thurstonae  to 17.8%, and  C. tilapiae  to
15.3% (Fig. 1). However, it is worth noting that  C.
rognoni was the dominant species in February, with
C.  thurstonae  corresponding  the  second  abundant
species  with 20.3% of  the  observed parasites,  and
only 12.5% belonged to the C. sclerosus (Fig. 1). 

Figure 1.  Temporal  variation of  relative  abundance  for
each  species  of  the  component  community  of
Ancyrocephalidae  species  in  the  gills  of  Oreochromis
niloticus  specimens  collected  from  a  fish  tank  in
northeastern  Parana  state,  Brazil,  from  April  2010  to
February 2011. 

Analysis of the population indices showed
differences  between  the  relative  abundance
values  observed  for  each  species  in  the
component  community  of  Ancyrocephalidae
found in the gills of  O. niloticus  (Fig. 1; Table
I).  The  highest  prevalence  values  were
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observed  in  specimens  parasitized  by  C.
sclerosus  and  C.  rognoni,  whereas  the  lowest
value was verified in hosts of C. halli (Table I).
With  respect  to  prevalence,  temporal  variation
was  similar  for  the  Ancyrocephalidae  species,
except for C. halli, which was observed only in
November. The highest values of prevalence of
all  monogenoidean  species  were  registered  in
April  and  November  and the  lowest  in  August
and  February.  The  same  was  verified  for  the
mean  abundance  values  of  all  parasites  (Table
I). 

Nevertheless,  temporal  variation of mean
intensity  differed  between  species  (Table  I):
Cichlidogyrus  sclerosus  showed  unchanged
mean  intensity  from  April  to  November  2010
(p>0.05)  but  presented  the  lowest  value

(p<0.05)  in  February  2011  (Table  I),  whereas
C.  rognoni  showed  a  decrease  in  August
(p<0.05),  an  increase  in  November  (p<0.05),
and remained unchanged in February (p>0.05).
As  for  Cichlidogyrus  thurstonae  and  C.
tilapiae, the highest mean intensity values were
observed  in  November  (p<0.05),  with  a
reduction in February (p<0.05) (Table I).  Only
S.  longicornis did  not  have  its  mean  intensity
values  altered  throughout  the  study  months
(p<0.05) (Table I).

Cichlidogyrus  rognoni  was  the  only
parasite species with individuals with egg in all
months  of  the  study,  with  higher  percentages
observed  in  August  and  November  2010 (Fig.
2). 

Table I. Temporal variation of Prevalence (P), Mean Intensity (MI), and Mean Abundance (MA) of Ancyrocephalidae
species found in the gills of Oreochromis niloticus specimens in fish farming in northeastern Parana state, Brazil, from
April 2010 to February 2011.

Cichlidogyrus
sclerosus

Cichlidogyrus
rognoni

Cichlidogyrus
thurstonae

Cichlidogyrus
tilapiae

Cichlidogyrus
halli

Scutogyrus
longicornis

April

P (%) 90 95 40 30 - 65
MI±s

(Range)
9.8 ±10.2

(1-35)
6.8 ±4.7
(1-20)

2.5 ±1.8
(1-6)

1.2 ±0.4
(1-2)

- 1.5 ±0.7
(1-3)

MA±s
(Range)

8.8 ±10.1
(0-35)

6.5 ±4.8
(0-20)

1.0 ±1.7
(0-6)

0.4 ±0.6
(0-2)

0 1.0 ±0.9
(0-3)

August

P (%) 25 25 5 10 - 5
MI±s

(Range)
10.8 ±11.2

(1-27)
1.6 ±1.3

(1-4)
1.0 1.0 - 1.0

MA±s
(Range)

2.7 ±7.0
(0-27)

0.4 ±0.9
(0-4)

0.1 ±0.2
(0-1)

0.1 ±0.3
(0-1)

0 0.1 ±0.2
(0-1)

November

P (%) 100 90 70 60 20 65
MI±s

(Range)
15.3 ±12.3

(3-49)
8.9 ±7.7
(1-24)

9.9 ±10.8
(1-34)

10.0 ±13.8
(1-41)

1.5 ±1.0
(1-3)

3.8 ±3.3
(1-11)

MA±s
(Range)

15.3 ±12.34
(3-49)

8.0 ±7.73
(0-24)

6.9 ±10.1
(0-34)

6.0 ±11.7
(0-41)

0.3 ±0.7
(0-3)

2.5 ±3.2
(0-4)

February

P (%) 8 20 12 8 - 8
MI±s

(Range)
2.6 ±1.3

(1-4)
4.7 ±4.5
(1-13)

3.3 ±2.2
(1-6)

3.5 ±2.1
(2-5)

- 1.7 ±1.2
(1-3)

MA±s
(Range)

0.4 ±1.1
(0-4)

1.2 ±2.9
(0-13)

0.5 ±1.5
(0-6)

0.3 ±1.1
(0-5)

0 0.2  ±0.7
(0-3)

Overall
P (%) 52 55 31 26 5 34
MI±s

(Range)
12.1 ±11.3

(1-49)
6.9 ±6.1
(1-24)

6.3 ±8.4
(1-34)

6.0 ±10.7
(1-41)

1.5 ±1.0
(1-3)

2.6 ± 2.4
(1-11)

MA±s
(Range)

6.4 ±10.2
(0-49)

3.8 ±5.7
(0-24)

2.1 ±5.6
(0-34)

1.6 ±6.1
(0-41)

1.1 ±0.4
(0-3)

0.9 ±1.9
(0-11)
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Figure 2. Temporal variation of Relative Frequency of individuals with egg for each species of the Ancyrocephalidae
component community in the gills of  Oreochromis niloticus specimens collected in fish tanks in northeastern Parana
state, Brazil, from April 2010 to February 2011.

Among the  C.  sclerosus parasites  observed in  the
gills  of  O.  niloticus specimens  captured  in  April
2010,  only  one  individual  (0.6%)  contained  egg.
August  and  November  also  presented  the  highest
rates  (16.7%  and  21.2%,  respectively)  of  C.
sclerosus  individuals with egg (Fig. 2). Occurrence
of  C.  tilapiae  individuals  with  egg  was  equally
verified  in  August  and  November,  whereas C.
thurstonae  and  S. longicornis  presented individuals
with egg only in November (Fig. 2).

Although  in  August  the  component
community  composition  was  the same as  in  April
and  February,  the  structure  was  quite  altered,
showing low total  abundance,  the lowest  Brillouin
diversity  value,  and  the  highest  Berger-Parker
dominance  value  (Table  II),  with  C.  sclerosus as
dominant species (Fig. 1).  In November, when the
highest  total  abundance  was  obtained,  both  the
composition  and  structure  of  the  component
community  were  again  altered,  mainly  by  the
presence  of  C.  halli  and by  the  higher  and lower
values  of  diversity  and  dominance,  respectively
(Table  II).  In  contrast,  in  February,  although total
abundance was similar  to that  obtained in August,
the diversity and dominance indices were similar to
those observed in  April  and  November  (Table  II),
with C. rognoni as dominant species (Fig. 1). 

Most  (77%)  of  the  parasitized  O.
niloticus presented  co-occurrence  of  C.

sclerosus  and  C. rognoni.  Co-occurrence of  C.
tilapiae  and  S.  longicornis was  observed  in  a
smaller  proportion  of  hosts  (Table  III).
However,  all  pairs  of  species  were  positively
associated,  (a>Ea),  that  is,  species  occurred
simultaneously in a larger number of hosts than
they occurred separately. 

It  was possible to observe that the higher
the  infracommunity  richness,  the  greater  the
parasite  abundance  (r=0.745,  p<0.0001).  The
same  was  verified  with  respect  to  the  mean
number of parasites per infracommunity (Table
IV).  However,  only  three  infracommunities
(5.8%) were composed with six species  found,
with  abundance  equal  to  146  but  mean  of
parasites  equal  to  those  of  infracommunities
comprising  five  species  (p=0.773).  Five  hosts
presented  infracommunity containing one  to
five individuals of  a single species (Table IV).
Most  of  the  infracommunities  (69.3%)  were
composed  of  two  to  four  species,  with  total
abundance  of  680  parasites,  corresponding  to
53.9%  of  the  Ancyrocephalidae  species
collected.

Discussion
Ancyrocephalidae  species  present  high

host specificity, with  Cichlidogyrus comprising
the genus with the largest number of species
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Table II. Temporal variation of the component community structure of Ancyrocephalidae species found in the gills of
Oreochromis niloticus specimens in fish farming in northeastern Parana state, Brazil, from April 2010 to February 2011 

Parameters April August November February Total

Richness 5 5 6 5 6

Total abundance 351 66 780 64 1261

Brillouin diversity index 1.09 0.57 1.48 1.26 1.40

Berger-Parker dominance index 0.50 0.82 0.39 0.48 0.43

Table III. Relative frequency (%) of  Oreochromis niloticus  specimens where simultaneous occurrence of pairs of
Ancyrocephalidae species was observed in the gills of specimens collected from fish tanks in northeastern Parana state,
Brazil, from April 2010 to February 2011 

Cichlidogyrus rognoni Cichlidogyrus thurstonae Cichlidogyrus tilapiae Scutogyrus longicornis

Cichlidogyrus sclerosus 77 54 40 57

Cichlidogyrus rognoni - 49 44 58

Cichlidogyrus thurstonae - - 45 53

Cichlidogyrus tilapiae - - - 34

infesting  African  tilapia  cichlids  (Paperna
1996,  Pariselle  & Euzet  2009,  Pariselle  et  al.
2011  and  Vanhove  et  al.  2016).  Monoxenic
parasites,  such  as  monogenoideans,  are  easily
introduced  along  with  their  hosts,  and  the
worldwide  distribution  of  O.  niloticus has
contributed to  the dispersion of their  parasites
(Vanhove  et  al.  2016).  In  South  America,  the
African  species  C.  sclerosus  and  C.  tilapiae
were  recorded  for  the  first  time  in  the  early
1970s  in  Colombia,  parasitizing  O.
mossambicus (Peters,  1852) (Kritsky  &
Thatcher 1974).

In  this  study,  all  six  species  of  the
component  community  of  monogenoideans
found in the gills of  O. niloticus  are of African
origin  (Douëllou,  1993,  Pariselle,  1995,
Boungou  et  al.  2008,  Pariselle  & Euzet,  2009,
Akol et al. 2011, El-Seify et al. 2011, Tombi et
al.  2014,  and  Blahoua  et  al.  2016).  Similar
results  were  observed  for  O.  niloticus  from
other fish farms in Brazil. In the countryside of
Sao  Paulo  state,  O.  niloticus specimens  were
infested  with  C.  sclerosus  and  with  four
unidentified  Cichlidogyrus  species  (Lizama  et
al.  2007).  In  the  state  of  Santa  Catarina,
specimens also cultured in fish farms had their
gills  infested  with  C.  sclerosus and
Cichlidogyrus  sp.  (Ghiraldelli  et  al.  2006),  as
well  as,  with  C.  sclerosus,  C.  halli,  C.
thurstonae, and  S.  longicornis  (Jerônimo  et  al.

2011).  Similar  findings  were  reported  by
Martins et al. (2014), except for the absence of
C.  halli and  the  presence  of  C.  tilapiae.  In
contrast, a study conducted in four fish farm in
the  municipality  of  Macapá,  Amapá  state,
described C.  tilapiae  as the  only  parasite
species  infesting  the  gills  of  O.  niloticus
(Pantoja et al. 2012). 

Ranzani-Paiva  et  al.  (2005)  reported
parasitism by Cichlidogyrus sp. in O. niloticus from
the Guarapiranga River dam, Sao Paulo state. In the
same  state,  specimens  farmed  in  net  cages  in  the
Agua  Vermelha  reservoir,  Rio  Grande  basin,  had
their  gills  parasitized with C.  thurstonae, C. halli,
Cichlidogyrus  sp., and  S.  longicornis (Zago  et  al.
2014).  Cichlidogyrus  sclerosus,  Cichlidogyrus  sp.,
and  C. longicornis  (=S. longicornis) were observed
in  an  urban  reservoir  in  Parana  state  (Graça  &
Machado  2007).  Therefore,  although  O.  niloticus
was first introduced in Brazil in the 1950s and it is
currently  distributed  throughout  the  country
(Boscardin 2008), there are no records of parasites
of  the  native  ichthyofauna  on  this  fish  species
(Bittencourt  et al. 2014). The same can be verified
regarding  infestation/infection  of  native  fish  by
parasites  of  introduced  species.  Nevertheless,  the
only  study  assessing  native  species  of  Brazilian
cichlids  found  in  the  specific  scientific  literature
does  not  report  infestations  by  monogenoidean
parasites in  O. niloticus  (Graça  & Machado 2007).
According to Gendron et al. (2012), establishment
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Table IV. Richness, number of hosts (N), relative proportion (%), total number of parasites,  and mean number of
parasites  per  fish,  with  standard  deviation  and  minimum  and  maximum  values  (min-max)  of  Ancyrocephalidae
infracommunities found in the gills of  Oreochromis niloticus specimens collected in a fish tank in northern Parana
state, Brazil, from April 2010 to February 2011 

Richness 1 2 3 4 5 6

N 5 11 12 13 8 3

Relative proportion 9.6 21.2 23.1 25.0 15.4 5.8

Total number of parasites 11 124 155 401 414 146

Mean number of parasites 
per fish 

2.2±1.8 11.3±8.1 12.9±11.1 30.8±28.1 51.8±42.8 48.7±22.3

Range 1-5 2-28 5-45 8-116 15-140 23-63

time of native parasites in introduced species can be
long.  A study  conducted  in  southeastern  Mexico
reported transfer of the African Ancyrocephalidae C.
sclerosus,  C.  longicornis  longicornis  (=S.
longicornis)  and  Enterogyrus  malmbergi  Bilong
Bilong,  1988 to  native  cichlids,  and  of
Sciadicleithrum  bravohollisae  Kritsky,  Vidal-
Martínez  & Rodríguez-Canul, 1994 -  a native host
parasite  -  to  the  introduced  species O.  aureus
(Steindachner, 1864) (Jiménez-García et al. 2001). 

Although the parasitic communities of tilapia
present remarkable richness (more than five per host
species), parasite distribution among hosts is uneven
(Pouyaud  et  al.  2006).  The  number  of  species
recorded  in  the  present  study  is  noteworthy,
especially  that  observed  in  November,  when  six
species were recorded, corresponding to the highest
richness of Ancyrocephalidae found in the gills  of
O. niloticus in environments of Brazilian continental
waters. It is also worth mentioning that the present
study reports the first record of C. rognoni in Brazil.
This  species  ranked  second  in  abundance  in  the
Ancyrocephalidae component  community observed
in the gills of the  O. niloticus specimens analyzed,
and it was the only one to present individuals with
eggs in all months studied. 

According  to  Eiras  (1994),  most  species  of
Monogenoidea present well-defined annual patterns
of  infestation,  with  higher  number  of  parasites
occurring in the warmer months and decreasing in
the  cooler  ones.  Tinsley  & Jackson  (2002)  and
Buchmann  & Bresciani  (2006)  stated  that  water
temperature has great  influence on egg production
and  hatching,  and  on  the  larval  phase  of

monogenoideans.  Higher  water  temperatures  alter
fish  metabolism  and  favor  parasite  reproduction
(Martins et al. 2014). However, the results obtained
in this study contradict such statements, considering
that  C.  sclerosus,  C.  rognoni, and  C.  tilapiae  had
specimens with egg in August, indicating that they
were breeding in the winter. In contrast, although all
species presented individuals with egg in November,
total  abundance,  prevalence  per  species,  and  the
mean  infestation  intensity  of  each  parasite,
decreased  in  February  of  the  following  year.  The
lowest  abundance  values  of  Ancyrocephalidae
component  community  in  the  gills  of  O.  niloticus
were  obtained  in  August,  corresponding  to  the
coldest month (water temperature of 20.1 °C at the
time  of  host  collection),  as  well  as  in  February,
month with higher temperatures (28.6 °C at the time
of  collection).  Such  results  differed  from  those
reported in the studies by Jerônimo et al. (2011) and
Martins  et  al.  (2014),  which  showed  the  highest
abundance values for monogenoideans in the gills of
O. niloticus  in spring and summer.  Conversely,  no
seasonal variation in O. niloticus gill infestation with
monogenoideans  was  observed  by Tavares-Dias
(2001).  With  regards  to  the  relative  abundance  of
each  species,  in  the  present  study,  all  species
presented  a  trend  towards  lower  values  in  August
and  increased  values  in  February,  except  for  C.
sclerosus, which  corresponded  to  approximately
82% of  the  total  number  of  parasites  collected  in
August  and  only  12.5%  of  those  collected  in
February.  In  contrast,  temporal  variations  did  not
follow  the  same  pattern  when  population  indices
were  evaluated.  All  species  showed  different
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fluctuations  in  mean  intensity,  except  for  S.
longicornis, which  presented  no  variation
throughout the studied months. However, all species
showed the same variation trend for prevalence and
mean abundance,  with the highest  values found in
April and November and the lowest in August and
February. According to Aguirre-Fey et al. (2015), it
is  still  not  clear  whether  in  regions  with  tropical
climates water temperature influences the infestation
dynamics  of  oviparous  monogenoidean,  which  are
transmitted  via oncomiracidium.  Abiotic  factors,
such  as  concentration  of  suspended  solids  and
conductivity  and  transparency  of  water  should  be
considered because they can also have an effect on
the seasonal abundance of parasites (Bilong Bilong
& Tombi  2005;  Blahoua  et  al.  2016).  In  most
studies,  water  collection  for  the  assessment  of
physical  and  chemical  parameters  is  performed  at
the time of fish capture, so that the environmental
variations  to  which these  hosts  and  their  parasites
are subjected over time are not  considered.  Under
these  conditions,  it  is  difficult  to  establish  with
certainty  the  relationship  between  parasite  indices
and the abiotic factors of host habitats. In addition,
breeding system, management of tanks, feeding rate,
and fish population density, may also interfere with
the life cycle of these parasites (Martins et al. 2014).

The  positive  association  between  the  most
abundant species:  C. sclerosus and  C. rognoni, and
between them and the other species, as well as the
positive  correlation  observed  in  the
infracommunities between abundance and richness,
are worth noting. According to Guegan & Hugueny
(1994),  the  parasite  community  structure  is
determined  by  host  biology,  which  influences  the
subset  of  parasites  available,  and  richness  and
abundance  in  each  host  are  related  to  facilitation
processes  between  species.  Thus,  the  presence  of
two  or  more  parasite  species  in  the  same  host
facilitates  successful  and  intensive  infestation  by
other species, as it seems to have occurred among
the species of the component community assessed in
the  present  study.  Therefore,  the  component
community  of  Ancyrocephalidae  species  infesting
the gills of O. niloticus specimens does not seem to
comprise a stochastic subset of species, but rather it
can be considered predictable. Even considering the
temporal  variations  observed,  the  component
community evaluated seems to be well  structured,
which together with the richness and occurrence of
reproduction in all species, demonstrates the success
of these African parasites in the fish culture studied. 
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