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ABSTRACT

The study of the gills of 35Tilapia zillii, which were caught between August 2004 and JuB5620
have been investigated in the Ayame man-made |&¢&e(d’Ivoire), so as to collect first data on the
population dynamics of the Monogeneans parasiteswild population. Standard methods of parasiticklg
examination were used for identification of Monogan species. Foichlidogyrusspecies were identified
on the gills of host fishC. digitatus, C. aegypticu€. vexusandC. yanni Rates of parasites species were
calculated. Prevalence and mean intensity of thedgenean showed clear fluctuations throughout &ze.y
The parasites were found to settle more on thesidngst fish. However, no sex effect was observedhe
infestation ofT. zilli by the Monogeneans. Throughout the period of statlyparasite species were present,
because the recruitment of these organisms, althmelgtively low, is continuous; this logically réts in their
accumulation in this fish species.
© 2015 International Formulae Group. All rights srged.
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INTRODUCTION major component of aquatic biodiversity, and
Tilapia zillii (Gervais, 1848) is one of  their monitoring is considered an essential
the most common fishes that is frequently element of the management of Animals
caught in West African rivers (Teugels and health. Monogeneans that appear at low
Thys van den Audenaerde, 2003) and is a host infection rates and minor pathological effects
of Monogeneans parasites, belonging to on their hosts under natural conditions can
Cichlidogyrus Paperna, 1960 which usually easily spread in populations confined to
infect Cichlids and other freshwater fishes rearing systems, causing serious outbreaks
(Pariselle and Euzet, 2009). Monogeneans are and epizootics diseases resulting in significant
ectoparasites which can involve diseases economical losses (Johnson et al., 2004;
because their development biological cycle is Boungou et al., 2008; Velloso and Joaber,
direct (no intermediary host) and the 2010). T. zilli, which is economically and
pathogenicity is important (El Madhi and ecologically important as food fish, for
Belghyti, 2006). Overall, fish parasites are a aquaculture, commercial aquarium trade,
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weed control and recreational fishery (Elias et
al.,, 2014) could face such problem. This
requires a good taxonomic and biological
knowledge of pathogenic agents.

In tropical Africa, for a systematic
revision on cichlid Monogeneans (Pariselle
and Euzet, 2009), the host specificity and
biological cycle (Aloo, 2002; Tombi and
Bilong Bilong, 2004) of Monogeneans have
been studied. Quantitative data on population
dynamics of these parasites remain scarce
(Bilong Bilong and Tombi, 2005; Nwani et
al., 2008). In Cbte d’lvoire, there is almost no
information about the dynamics of
Monogeneans parasites, the only existing data
are from Blahoua et al. (2009). In this respect,
the composition ofilapia zillii parasites and
their prevalence and mean intensity in Ayame
| Lake are of great scientific and applied
interest.

The aim of this study is to investigate
the existence of Monogeneans parasite§ .on
zilli in Lake Ayame |, Cbéte d'lvoire.
Moreover, this study is aimed at determining
the changes in Cichlidogyrus species
prevalence and mean intensity level
depending on seasons and biotic factors such
as host size and sex.

MATERIALS AND METHODS
Study area

Lake Ayame | is located in southeast
Cote d'lvoire (836’ N; 10 W), and is the
oldest hydroelectric dam in the country
(Figure 1). The reservoir has a mean depth of
10 m and a mean area of 135%(a&, 1997).
It rises in Sui (Ghana) and enters Aby lagoon
(Cote d’lvoire). The climate of the lake area in
the Bia watershed is an equatorial transition
zone with two rainy seasons that are separated
by a short dry period, in August and
September, and a more pronounced dry season
from December to March. The lake is
characterized by two high water level periods,
from April to June and from September to
November (with maximum discharge of about
500 nt s%). Conversely, low water level
periods are registered from December to
March and from July to August (with a
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minimal discharge of about 0.13*87). Mean
annual water surface temperature in the
reservoir is 28 °C (Ouattara et al., 2007).
Water surface temperature varied from 25.9 to
26.2 °C during the small rainy season and
from 29.8 to 32.7 °C in the long rainy season
(Blahoua et al., 2009). The average dissolved
oxygen and water transparency ranged
between 2.8-15.4 mgland 550-1371 mm
respectively (Nobah et al., 2008).

Host

The tilapiine fishes contribute greatly
in the economy of inland fisheries in Cote
d’lvoire (Tah et al., 2009).

A total of 359Tilapia zillii individuals
were captured from August 2004 to July 2005.
All individuals hosts were grouped in four
standard length (SL) classes at 50 mm
amplitude, which are: Class | (50SL < 100),
class Il (100< SL < 150), class Il (158 SL
< 200) and class IV (200 SL < 250).

Fish sampling and fixing of the biological
material

Fish assemblages were sampled using
two batteries of 17 gill-nets with mesh sizes
vary between 8 and 90 mm. Each net
measures 30 m long by 1.5 m deep. Gill-nets
were set parallel to the bank during high and
low water periods. Nets were set overnight
(17h-07h) and during the following day (07h-
12h).

Once caught, the fish were immediately
identified according to the keys given by
Teugels and Thys van den Audenaerde
(2003). Their left gill arches were isolated
from bucco-pharyngeal cavity by dorsal and
ventral sections and then stored in ice (0 °C).
The fish were weighed, the standard length
(SL) was measured and their sex was
determined post-mortem (Ozer and Oztiirk,
2005).

Research, coloration and identification of
Monogeneans

In the laboratory, after thawing at air,
the parasites were detached from the gills
using strong of water current and transferred
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Figure 1: Geographical location of lake Ayame | (Céte d'l&iand sampling sitesé ).

individually with a needle directly into a drop
of ammonium picrate-glycerine  mixture
(Malmberg, 1957).

The different species were identified
using a microscope magnification of 400 and
1000X according to the keys given by
Pariselle and Euzet (2009).

Epidemiological approach

The parasitism ofTilapia zilli by
Monogeneans parasites in function of time,
size and sex of host were studied. Relations
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between rates of infestation were investigated
using statistical index frequently used in
ecology: prevalence (proportion of the
population infected) and mean intensity (mean
number of parasites of infected hosts) which
were calculated and applied according to Bush
et al. (1997).

Statistical analysis

The Chi-square testg’j was applied to
the data to compare the rates of infestation
(prevalence). Analysis of variance and
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Student U test were used to determine the
existence of any meaningful difference in
mean intensity of the parasites species.

Statistical analysis was performed at
the significance level of 5% using
STATISTICA 6.0.

RESULTS

The study reveals the presence of four
Monogeneans specieSichlidogyrus digitatus
Dossou, 1982C. aegypticu€rgens, 1981C.
vexus Pariselle and Euzet, 1995 and
Cichlidogyrus yannPariselle and Euzet, 1995
on the gills of the fish.

Temporal variation of the occurrence of the

parasites
Cichlidogyrus digitatus : was present on the
host population throughout the four

consecutive seasons. The lowest prevalence of
infestation (78.1%) was observed in the long
dry season. The highest values were recorded
during the long rainy season with a rate of
100% (Table 1). The Chi-square tesf)(
applied to the temporal variations of the
occurrence of theC. digitatus showed that
these values were statistically significant at
5% (°= 43, df = 3). Mean intensity values
ranged from 10.8 to 41.3. Analysis of variance
test was significant between seasons (F= 37.2,
p < 0.05). Student test also showed that there
was significantly difference from one season
to another except from the small to the long
dry seasonf< 0.05) (Table 1).

Cichlidogyrus aegypticus This species
occurred during the sampling period. The
numbers of the infected fish were overall a
little lower compared to the first parasite
described. They varied from 37.7% in the long
dry season with a peak of 96% in the long
rainy season. Moreover, the prevalence
variations during the four seasons were
significant §’= 112.8, df= 3). The highest
mean intensity value was recorded in the long
rainy season. Values ranged from 7.6 to 19.2
during the study and statistically significant
difference was revealed between dry and rainy
seasons (Analysis of variande= 4,p < 0.05).
There was significantly difference from one
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season to another except from the small to the
long dry season on the one hand and from the
small to the long rainy season on the other
(Student testp < 0.05) (Table 1).

Cichlidogyrus vexus : The prevalence of
infestation values ranged from 28.3% to
70.1%. The lowest value was registered in the
long dry season and the highest in the long
rainy season. Statistically, significant
difference was highlighted between seasons of
the year {°= 56.5, df= 3). The highest mean
intensity was recorded in the long rainy
season, ranging from 4.5 to 13.6. Analysis of
variance test showed a significant difference
between seasons (F= 86,< 0.05). Student
test revealed that there was significantly
difference from one season to another except
from the small to the long dry season on the
one hand and from the small to the long rainy
season on the other (Student tgsts 0.05)
(Table 1).

Cichlidogyrus yanni This parasite was
identified on all the fish examined during the
year of study. The number of infected fish
ranged from 18.7% to 62.5%, with the lowest
values recorded in the long dry season and the
highest in the long rainy season. The
infestation showed a clear seasonal pattern
that statistically verified with Chi-square test
(x’= 53.8, df= 3). The mean intensity showed
the same trend as prevalence with the highest
values recorded in the long rainy season.
Values ranged from 3.6 to 11.9. A significant
difference of seasonal infestation was found
(Analysis of variance, F= 4.p,< 0.05). There
was significantly difference from one season
to another except from the small to the long
dry season on the one hand and from the small
to the long rainy season on the other (Student
test,p < 0.05) (Table 1).

Occurrence of the parasites according to
the sex of the host

Cichlidogyrus digitatus : The prevalence of
Tilapia zilli infested by C. digitatus was
87.7% for male fish and 92.7% for female
fish. These values were not statistically
significant at 5%°= 2.5, df= 1). Intensity of
infection was 26 in the male and 26.8 in the
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female. Host sex no significantly affects the
infection (Analysis of variance, F= 0.p, >
0.05) (Table 2).

Cichlidogyrus aegypticus : Prevalence and
mean intensity values were 65.1% and 15.2
for male T. zilli and 69.5% and 16.1 for
female fish, respectively. These values were
not statistically significant at 5%% 0.8, df
=1; analysis of variancek= 0.1,p > 0.05)
(Table 2).

Cichlidogyrus vexus : This parasite was
present ind9.2% of maleT. zilli and 50.6%

of female host. Intensity of infection was 11.2
in the male and 11.5 in the female. The Chi-
square testyf) and Analysis of variance
applied at the occurrence and mean intensity
of this parasite, respectively, indicate no
significant difference between male and
female fish ¢’= 0.1, df = 1; analysis of
variance, F= 0.7p > 0.05) (Table 2).
Cichlidogyrus yanni : We noted thatthe
number ofT. zillii infested byC. aegypticus
were 36.9% and 44.5% for male and female
fish, respectively. The Chi-square tesf)(
applied at the occurrence of this parasite
depending on the sex of its host showed that
these values were not statistically significant
(x*= 2.1, df= 1). Mean intensity values were 9
and 10.3. There is no significantly difference
between sexes (Analysis of variance, F=p.3,
> 0.05) (Table 2).

Influence of the host size on parasite
population

Cichlidogyrus digitatus : All classes of fish
harvested and studied host&ddigitatus The
highest prevalence was registered for class IV
with 100%. Class | possesses a lowest
prevalence with 50.9%. Our results showed an
increase of mean intensity in the courses of
generations. Values were higher for class IV
with 36.5 and lower for class | with 10.6.
Statistical tests showed significant difference
in rates of infestation according to the classes
of size {>= 119.2, df= 3; analysis of variance,
F= 38,p < 0.05). So, larger and older fish are
more infested. Student test revealed that there
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was significantly difference from one class of
size to another except from the classes | to Il
(p < 0.05) (Table 3).

Cichlidogyrus aegypticus The lowest
prevalence values were observed for class |
(36.4%) and the highest values for class IV
(81.1%). Mean intensity values were 7.6 and
18.6 respectively. The Chi-square tegd) and
analysis of variance applied at the occurrence
of this species depending on the sizeTof
zillii indicate these values are statistically
significant at 5% °= 40.3, df= 3; analysis of
variance, F= 37.5p < 0.05). So, larger fish
shelter more parasites individuals. There was
also a significant difference from one class of
size to another (Student tept< 0.05) (Table
3).

Cichlidogyrus vexus : The lowest rates of
infestation (prevalence and mean intensity)
were observed in fish belonging to the class |
(14.6%, 6.1) respectively. The highest values
were observed in the fish of the class IV
(66.2%, 12.5). These values reveal that larger
and older fish turn to be more infested=(
59.1, df= 3; analysis of variance, F= 94 <
0.05). Student test revealed that there was
significantly difference from one class of size
to another except from the classes | to Il on
the one hand and from the classes Ill to IV on
the other(p < 0.05) (Table 3).

Cichlidogyrus yanni Prevalence values
increase between class | (12.7%) and class IV
(55.4%). The mean intensity values were
lower for the class | with 3.9 and higher for
the class IV with 11.20. There is significant
difference between classes of sizé=(48.6,

df = 3; analysis of variance, F= 5/5< 0.05).

So, larger and older fish are more parasitized.
Student test revealed that there was
significantly difference from one class of size
to another except from the classes | to Il and
Ill on the one hand and from the classes Il to
Il on the other (p < 0.05) (Table 3).
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Table 1. Seasonal variation of different species.

Number
Parasites species Seasons of examined Prevalence Mean intensity F  p-value Comparison t p-value
fish (%) +SE twoby  two

SDS 79 81 1240.4 SDS-SRS -5.2  0.00*

SDS-LDS 1.6 0.12
Cichlidogyrus digitatus SRS 80 100 30.#4.8 37.2 0,00 SDS-LRS -7.5 0.00*
LDS 95 78.1 1082 SRS-LDS 6.3 0.00*

SRS-LRS -2.3  0.02*

LRS 105 100 41.3t12.8 LDS-LRS -8.7 0.00*
SDS 79 42.9 7€1.5 SDS-SRS -2.2  0.03*

SDS-LDS 0.4 0.72
Cichlidogyrus aegypticus SRS 80 87.4 174.6 4 0,00* SDS-LRS -2.3  0.02*
LDS 95 37.7 7.62.9 SRS-LDS 25 0.01*

SRS-LRS -0.4  0.67

LRS 105 96 1956.4 LDS-LRS -2.6  0.01*
SDS 79 315 6.1+0.6 SDS-SRS -3.8  0.00*

SDS-LDS 1.1 0.30
Cichlidogyrus vexus SRS 80 66 13.4+1.3 8.6 0,00 SDS-LRS -2.9 0.00*
LDS 95 28.3 4.5t1.4 SRS-LDS 5.1 0.00*

SRS-LRS -0.2 081

LRS 105 70.1 13.6t4.5 LDS-LRS -3.6  0.00*
SDS 79 23.9 4. A1 SDS-SRS -2.8  0.00*

SDS-LDS 0.7 0.50
Cichlidogyrus yanni SRS 80 52.2 10.40.7 45 0,00* SDS-LRS -2.4  0.02*
LDS 95 18.7 3.6t1.2 SRS-LDS 3.1 0.00*

SRS-LRS -0.9 0.39

LRS 105 62.5 11.92.8 LDS-LRS -2.5 0.01*

* = Significant level ap < 0.05; SE = Standard Error; SDS = small dry seaS&% = small rainy season; LDS = long dry seakBS = long rainy season.
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Table 2 Prevalence (P) and mean intensity+SE (MI) of sseparasiteaccording to the sex of the host.

Sex Cichlidogyrus yanni Cichlidogyrus vexus Cichlidogyrus aegypticus Cichlidogyrus digitatus
N“mbefri:r’](am'”ed P(%)  MI+SE P (%) MI+SE P (%) MI+SE P (%) MI+SE
Male 195 36.9 9+0.3 49.2 11.240.3 65.1 15.2+1 87.7 26%0.1
Female 164 44.5 10.3+0.6 50.6 11.5+1.4 69.5 16+1.6 92.7 26.8+0.8
SE = Standard Error.
Table 3: Prevalence (P) and mean intensity+SE of speciesipasaccording to the size of the host.
Number Mean
Parasites species Host length  of examined Prevalence intensity F p-value Comparison t p-value
classe fish (%) +SE two by two
class | 55 50.9 10.6t2.8 classes I- 1l -0.0 0.99
classes I-lll -4 0.00*
Cichlidogyrus digitatus class Il 73 87.7 11.413.4 38 0.00* classes I- IV -6.8 0.00*
class Il 83 100 25.325 classes IlI-11I -5.5 0.00*
classes II- IV -9.7 0.00*
class IV 148 100 36.5t38.7 classes Ill- IV -3.3 0.00*
class | 55 36.4 .7 classes I- Il -2.4 0.04*
classes I-llI -4.6 0.00*
Cichlidogyrus aegypticus class Il 73 57.5 7861.4 37.5 0.00*  classes I- IV -8 0.00*
class Il 83 71.1 17.9:26 classes lI-1lI -4.7 0.00*
classes IlI- IV -9.3 0.00*
class IV 148 81.1 18.6:20.7 classes IlI- IV -3.4 0.00*
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class | 55 14.6 6.1+6.5 classes I- 1l -0.5 0.64
classes I-llI -3.7 0.00*
Cichlidogyrus vexus class Il 73 30.1 6.1+8.1 9.4 0.00* classes I- IV -3.1 0.00*
class Il 83 61.5 12.5t14 classes II-1ll -4.3 0.00*
classes II- IV -3.9 0.00*
class IV 148 66.2 12.5+18.2 classes lll- IV 0.8 0.45
class | 55 12.7 3A3.1 classes I- Il 0.5 0.64
classes I-llI -0.7 0.47
Cichlidogyrus yanni class Il 73 19.2 4.6t7.5 5.5 0.00*  classes I- IV -2.3 0.02*
class Il 83 50.6 9.3t11.7 classes II-1lI -1.5 0.13
classes IlI- IV -3.8 0.00*
class IV 148 55.4 11.2+13.2 classes IlI- IV -2.3 0.02*

* = Significant level ap < 0.05; SE = Standard Error.
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DISCUSSION

In the present study on Monogeneans
gill parasites ofTilapia zillii, four species
belonging to Cichlidogyrus were collected.
All parasites were present throughout the
sampling period. Thus, this host is vulnerable
at any period. Similar data have already been
reported. Indeed, in Cameroon, Bilong Bilong
and Tombi (2005) observed that, except
Dactylogyrus maillardi Birgi & Lambert,
1987 which was not seen in July, there is a
continuous presence of Monogenean on
Barbus martorelli Roman, 1971 in Foulou
stream, under-affluent of the Sanaga river.
Similarly, Boungou et al. (2008) did not
notice any temporary disappearance of
Oreochromis niloticus  Linné, 1757
Monogenean gill parasites in the dam of
Loumbila, except forCichlidogyrus rognoni
Paperna, 1964 which was absent during the
months of February, March, July, August,
September, November and January.

The simultaneous infections of a host
fish by several species have been previously
reported (Buchmann and Lindenstrom, 2002;
Nack et al., 2010; Ibrahim, 2012). As thought
by the authors cited above, our results can be
explained by the fact that in natural
environment, the parasitic densities are
generally low and therefore, the niches are
always available on the gill biotope, thereby
facilitating the simultaneous colonization of
the same host by several species of
Monogeneans.

This study demonstrates that the
transmission of Monogeneans gill parasites in
Tilapia zillii studied is seasonal, with invasion
maximized during the long rainy season of the
year and low infection over the long dry
season. Similar results were obtained in the
Foulou stream (Cameroon) by Bilong Bilong
and Tombi (2005), who pointed out that the
highest intensities of Barbus martorelli
Monogenean gill parasites infection occurred
during the long rainy season and the lowest
one in the dry seasons. Moreover, the same
trend was also reported by Blahoua et al.
(2009) who showed that infection intensity of
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Monogenean gill parasites from black-chinned
tilapia (Sarotherodon melanotherprpeaked
during the long rainy season. They explained
this by the fact that the dry seasons were
characterised by the mortality of adult worms
due to of higher water temperature. According
to Antonelli and Marchand (2012),
temperature which generates a definite
seasonal cycle, has a great influence on the
population dynamics of parasites. Thus the
decrease of parasites abundance in fish in
Lake Ayame | might also be regarded as a
temperature effect. Variation in number of
parasites might be also due to the other abiotic
factors such as changes in concentration of
suspended solids, conductivity and water
transparency which have been suggested by
Blahoua (2013).

We found significant relationships
between the parasite load and some host-
related factors. Rates of infestation and
intensity showed significant changes with the
host fish sizes. Larger hosts harbored more
parasite burden than smaller ones. This
finding is in consistency with those of Morand
et al. (2002), Tombi and Bilong Bilong
(2004), lbrahim (2012) and Antonelli and
Marchand (2012) who found out a positive
correlation between the parasitic abundances
or intensities with the size of the fish. A
higher parasitic level in larger fish has also
been observed by Tombi et al. (2014) for the
Nile tilapia (©reochromis niloticus These
authors explained their observation by the fact
that as soon as the fish grows up, the gill
surface enlarges. Indeed, an increase in the
branchial surface can provide a larger area of
infestation, and thus more potential sites for
attachment of these parasites (EI Madhi and
Belghyti, 2006). Lo and Morand (2001) and
Simkova et al. (2006) also think that since in
big fishes the volume of water passing
through the gill chamber is higher, the number
of oncomiricidia might also be high.
However, Turgut et al(2012) showed no
significant difference in the rate of parasitism
with Monogenean according to the class of
size of Cyprinids fishes. On the contrary,
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Oztirk and Altunel (2006) reported that the
abundance of Dactylogyrus difformis
Wagener, 1857 infection was higher in
younger than in older fish. This finding might
be attributed to the immune response which
acts in the regulation of the size of
Monogenean parasite populations in older fish
(Bakke et al., 2002).

As regarding the relationship between
the level of Monogeneans parasites infection
and the sex of host fish, there have been
several researches indicating that the
abundance of Monogenean is often higher on
female than on the male fish (Simkova et al.,
2005; Ibrahim and Soliman, 2011; Siddiqui,
2014). lbrahim (2012) also agreed with them,
reporting positive correlation between the
prevalence and intensity of Monogenean and
sex of the hostTilapia zilli. However, Aloo
et al. (2002) reported that males tended to
harbor more parasites than females in many
freshwater fish species. On the contrary, some
researchers have demonstrated no relationship
between parasite intensity and host sex
(Tombi and Bilong Bilong, 2004; Boungou et
al., 2008; Blahoua et al., 2009). The present
research is in parallel with this conclusion
regarding four species, Cichlidogyrus
digitatus C. aegypticus C. vexusand C.
yanni
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