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Cichlidae) and the impact of abiotic and biotic
parameters
Magloire Boungou, Yamba Sinaré, Armel Ibala Zamba, Maria J Santos
and Gustave B Kabré
Abstract
From March to September 2016, the parasitic fauna of monogenean gill of 116 specimens of
Sarotherodon galilaeus caught at Loumbila reservoir was investigated, in rainy and dry seasons.
Standard methods of parasitological examination were used for identification of monogenean species.
Five parasite species were found: Cichlidogyrus douellouae, C. acerbus, C. halli, C. tilapiae, and
Scutogyrus bailloni. Generally, the mean intensities of the different parasite species were very low,
except for C. halli, with high mean intensity. From the results obtained, it was observed that the size of
fish and host sex do not have (P>0.05) any influence on parasitism infection. The infection rate of C.
douellouae was significantly high in dry season. These results may help to improve strategies in
aquaculture management, to reduce potential economic losses of S. galilaeus caused by parasitic
infection.
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1. Introduction
Sarotherodon galilaeus (Linnaeus, 1758) is a cichlid fish, which is widely distributed in West
and Central Africa. In these regions, the monogenean parasites of the cichlid fish have been
intensively studied [1]. In Burkina Faso, data on monogeneans in general and those of cichlid
appear very insignificant [2-4]. Those first data on these parasites, showing their important as
factors to be known carefully before to start the fish breeding. Indeed, monogeneans are often
met on the gills of fish. Some could be found on the skin or fins of their hosts. Some others
may also be found in some cavities such as the stomach, intestine, bladder, and nostril [5-7].
These organisms are often in equilibrium with their hosts in the natural environment, though,
they could be responsible for many cases of serious morbidity and even mortality during fish
breeding [8-11]. In fact, the attachment of monogeneans and their foraging activities can provoke
skin and gill lesions, which are frequently precursors of secondary infections [12, 13].
Overloading of parasites can damage both the gill system and the skin, and provoke anemia. In
some cases, infested fish become lethargic or die [14]. The Food and Agricultural Organization
of the United Nations [15] reported that, to satisfy an increasing demand in freshwater fish,
extensive research must include studies of their parasites for optimal production levels. For the
authors [16] and [17], knowledge of fish parasites is of particular interest in relation not only to
fish health but also to understanding ecological problems. This study was the first to aim for
the small fishery reservoir assessment of gill monogeneans of S. galilaeus in Burkina Faso.
The key objectives of this work were to (1) identify the diversity and the distribution of gill
monogeneans of S. galilaeus, (2) determine the relationship between parasitic infection of S.
galilaeus and some biological aspects, and (3) determine the impact of seasons on the dynamic
of monogeneans.
2. Materials and Methods
2.1. Study area
The Loumbila reservoir is located at 20 km from Ouagadougou in the department of Loumbila
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and in the province of Oubritenga (Figure 1). Its geographic
coordinates are the following: 12°29'34" north latitude and
01°24'05" west longitude. This reservoir has a capacity of 42
million cubic meters of water retention [18]. This dam is
inhabited by ichthyologic fauna that allow the development of

a traditional fishing. Three families of fishes coexist: Cichlid
especially those represented by S. galilaeus and Oreochromis
niloticus (Linnaeus, 1758), which are numerically greater than
Clariidae (Clarias sp.) and Centroponidae (Lates niloticus)
(Linnaeus, 1758).

Fig 1: Loumbila reservoir, Ouagadougou, Burkina Faso

and sclerotized pieces of the observable apparatuses
copulatory) and the young or immature (presence of only
male genitalia or total absence of genitalia apparatuses).

2.2. Host collection and fixing of the biological material
The host used in this work was S. galilaeus. That fish has
great economic interest in Burkina Faso [19]. Its use is
therefore widespread in development projects of the fish
culture in that country. The fish examined were caught by
fishermen using fishnets from March to September 2016.
During that period, we harvested and autopsied 116
individuals of S. galilaeus, an average of 16 fishes per month.
Once caught, the fish were immediately sacrificed and
standard length measured using ichtyometer, to the nearest 0.1
cm. Fish, whose standard length (SL) ranged from 8.5 cm to
39.0 cm, have been placed in 4 classes sizes, which are: Class
A (SL <8.5cm), Class B (8.5cm ≤ SL <10.5cm), Class C
(10.5cm ≤ SL <12.5cm), and Class D (SL ≥12.5cm). Then,
fish gill arches were isolated from the bucco-pharyngeal
cavity by dorsal and ventral sections and then frozen in liquid
nitrogen.

2.4. Epidemiological Approach
The terms «prevalence», «mean intensity» and «mean
abundance» were defined according to [21]. The prevalence
(p), expressed as a percentage, is the ratio between the
number of individuals of a host species infested by a parasite
species and the total number of hosts examined. The mean
intensity (MI) is the ratio of the total number of individuals of
a parasite species to the number of hosts infested by that
parasite. Finally, the mean abundance (MA) is the ratio of the
total number of individuals of a parasite species in a sample
of hosts (parasitized and non-parasitized) of the sample
examined. This is the average number of individuals of a
parasite species per host examined. Based on the prevalence,
species was considered as common (core) if the prevalence is
greater than 50%, intermediate (secondary) if prevalence is
between 10 and 50%, and rare (satellite) if prevalence is less
than 10% [22, 23]. The mean intensity (MI) was high if MI is
greater than 100; medium if MI ranged between 50 and 100;
low if MI ranged between 10 and 50; and very low if MI is
less than 10 as described by [24]. Statistical analysis of the data
was carried out, with the aid of the SPSS 21.

2.3. Survey, coloration and identification of the parasites
In the laboratory, after thawing, the parasites were detached
from the gills using strong water current and transferred
individually with a needle directly into a drop of ammonium
picrate-glycerin mixture [20]. The preparation was then
covered with a cover slip and sealed with Glyceel (Gurr, BDH
Chemicals).
The identification of species and determining the degree of
maturity of individuals’ parasites were made under a
stereoscopic microscope (Olympus CH-2). Two stages of
maturity have been identified: adult or mature (testis, ovary

2.5. Statistical Analysis
The Chi-square (χ2) test was used to compare two or more
proportions and the Kruskal-Wallis test was used to compare
~ 12 ~
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the mean intensities of more than two samples. Man-Whitney
test was used to compare the mean intensities of two different
samples. All tests were considered significant at the 5% level
(p< 0.05).
The Principal component analysis (PCA), performed using
CANOCO (Canonical Community Ordination, version 4.5)
[26]
, was used to investigate possible correlations between
prevalence of monogeneans and months. Prior to ordination,
prevalence of monogeneans data was transformed to better
meet the assumptions of normality [25] using ln(x+1).

Paperna 1969 and Scutogyrus Pariselle & Euzet 2003 genera.
These monogeneans are Cichlidogyrus douellouae Pariselle et
al. 2003, Cichlidogyrus acerbus Dossou 1982, Cichlidogyrus
halli (Price & Kirk 1967), Cichlidogyrus tilapiae Paperna
1960 and Scutogyrus bailloni Pariselle & Euze 1995.
3.2. Epidemiological indexes of gill monogeneans
The results in Table 1 show that C. halli and C. acerbus have
the highest prevalence, respectively 64.7% and 53.5%. The
means intensities and their abundances follow the same trend.
However, S. bailloni has the lowest prevalence (12.1%), as
well as its mean intensity and abundance. There was no
significant difference between the mean intensity of gill
monogeneans collected according to the species (KruskalWallis multiple comparison test, HW = 4, dl = 4 P = 0.406).

3. Results
3.1. Diversity of gill monogeneans
The observation of S. galilaeus’s gills, revealed the presence
of five species of monogeneans belonging to Cichlidogyrus

Table 1: Prevalence, mean intensity and mean abundance of gill monogeneans of Sarotherodon galilaeus, sampled at Loumbila reservoir,
Ouagadougou, Burkina Faso
Parasite species
Cichlidogyrus acerbus
Cichlidogyrus douellouae
Cichlidogyrus halli
Cichlidogyrus tilapiae
Scutogyrus bailloni

Prevalence (%)
53.5
27.6
64.7
27.6
12.1

Mean intensity
2.4
2.1
3.9
1.8
1.3

Mean abundance
1.3
0.6
2.5
0.5
0.2

female for C. halli (prevalence: 71.9% males and 57.6%
females; intensities: 3.9 males, 3.9 females), C. tilapiae
(prevalence: 29.8% males and 25.4 females; intensities: 2.1%
males and 1.5% females), and S. bailloni (12.3; 11.9),
respectively. The chi-square tests on the prevalence (χ2) and
the Man-Whitney test (U) on mean intensities (see Table 2),
do not indicate a significant difference between the infestation
of male and female fish.

3.3. Parasitical dynamic in relation to host sex
The variations of epidemiological indices in relation to host
sex are included in Table 2. Prevalence of C. douellouae and
C. acerbus in fish male (28.1% and 59.6%) and female
(27.1% and 47.5%) were respectively observed. The Chisquare test did not reveal a significant difference between the
infestation of male and female fish (χ2 = 0.0345, df = 1, pvalue = 0.8527). In contrast, the values of prevalence and
mean intensities revealed differences between fish male and

Table 2: Prevalence (%), mean intensity and mean abundance in relation to host (Sarotherodon galilaeus) sex.
Parasite species
Cichlidogyrus acerbus
Cichlidogyrus douellouae
Cichlidogyrus halli
Cichlidogyrus tilapiae
Scutogyrus bailloni

Male
59.6
28.1
71.9
29.8
12.3

Prevalence
Female
47.5
27.1
57.6
25.4
11.9

χ2
0.24
0.89
0.21
0.55
0.94

Mean intensity
Male Female
U
2.1
2.7
0.56
2.1
2.0
0.82
3.9
3.9
0.86
2.1
1.5
0.24
1.4
1.1
0.60

Mean abundance
Male
Female
1.3
1.3
0.6
0.5
2.8
2.3
0.6
0.4
0.8
0.1

decrease, but only one species (S. bailloni) parasitic
prevalence reach it maximum earlier (fish size, 10.4) and drop
to zero. The Krustal-Wallis test did not show that significant
difference between parasitism level and fishes size (P=
0.392).

3.4. Variations of parasitism according to the size of the
fish
Table 3 shows the variations of the epidemiological indices
according to the size classes of S. galilaeus. The results
revealed that prevalence’s of C. acerbus, C. halli and C.
tilapiae increase with the fish size up to 12.5 cm and

Table 3: Prevalence (and mean intensity) of Monogeneas in relation size class of their host (Sarotherodon galilaeus)
Parasite species
Cichlidogyrus acerbus
Cichlidogyrus douellouae
Cichlidogyrus halli
Cichlidogyrus tilapiae
Scutogyrus bailloni

LS < 8.5
41.7 (1.6)
12.5 (1)
62.5 (3.9)
25 (1.3)
8.3 (1.0)

Host class sizes
[8.5 - 10.5 [
[10.5 - 12.5 [
53.3 (2.6)
73.3 (2.4)
32.0 (2.3)
26.7 (1.8)
64.0 (4.0)
66.7 (4)
26.7 (2.1)
40.0 (1.3)
16 (1.3)
0.0

LS ≥ 12.5
50.0 (1.0)
50.0(1.0)
50.0 (2.0)
0.0
0.0

including the months of August and March; Group C,
bringing together the months of May, Jun and July; and
Group D, composed by the month of September. The main
highest prevalence found in Group B, positively correlated
with Axis 1 and negatively correlated with Axis 2 is for C.

3.5. Relationship between months and parasites
The monthly variation of prevalence of infection is observed
in the Figure 2. Four Groups of month variation are
distinguished in relation to both PCA Axes 1 and 2 of Figure
2: Group A, represented by the month of April; Group B,
~ 13 ~
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douellouae. In Group C, negatively correlated with Axis 1,
the main highest prevalence observed are for C. acerbus, C.
halli and C. tilapiae. Group D, negatively correlated with

Axis 1 and positively correlated with Axis 2, include the high
prevalence for S. bailloni.

Fig 2: PCA of prevalence of monogeneans in relationship with months. Cichlidogyrus acerbus (Cace); C. douellouae (Cdou); C. halli (Chal); C.
tilapiae (Ctil); Scutogyrus bailloni (Sba) infecting Sarotherodon galilaeus.

3.6. Seasonal variations in the prevalence of parasitic
species
The prevalence values of the parasitic gill monogeneans of S.
galilaeus are shown in Table 4. This table shows that
prevalences of C. douellouae, C. acerbus, and C. tilapiae
were high in dry season contrast, the prevalence of C. halli
was high in rainy season. The assessment rate of parasitism of
C. acerbus and C. halli is found to be higher than C.
douellouae, C. tilapiae and S. bailloni. These species were
considered as common (core) regarding their prevalence
greater than 50% in dry season. But, in the rainy season, only
the assessment of C. halli is higher than the other four species
of monogeneans. Species of C. douellouae, C. acerbus, and
C. tilapiae were considered intermediate (secondary) about
their prevalence (10% ≤ prevalence <50%). However, S.
bailloni, based on the prevalence, was considered as rare
(satellite) (prevalence <10%). The Chi-square test (X2)
applied show that there was no significant difference between
the prevalences of C. acerbus, C. tilapiae, C. halli, and S.
bailloni see table 4), but there was significant in variations of
epidemiological indices of C. douellouae between seasons (X²
= 6,68, df = 1, P = 0.0097).

4. Discussion
The gill monogeneans of S. galilaeus collected at Loumbila
reservoir were infected by five species of monogeneans
namely: C. douellouae, C. acerbus, C. halli, C. tilapiae, and
S. bailloni. Usually, the number of monogenean species per
fish host varied [1]. This diversity of gill monogeneans of
Cichlids has already been mentioned by several authors,
which sampled fishes in Mékrou River at "W" National Park,
Niger and in Bama near Bobodioulasso, Burkina Faso [27, 28].
This variability of parasites richness has been associated to
various factors related to: the phylogeny of hosts and parasites
[21, 29]
; host [30]; ecology [31] and water quality [32]. The absence
of some species of gill monogeneans that S. galilaeus is the
host- type has been noted. This is the case of: Cichlidogyrus
tubicirrus magnum encountered in Ghana [33, 34]; C. cirratus,
found in Israel and Egypt [35, 36] and Cichlidogyrus falcifer
described in Ghana [33]. Even if S. galilaeus is known as an
original host of Gyrodactylus cichlidarum, which was
described by Paperna in 1968 from Ghana [37], none of the
species of this genus (Gyrodactylus) were found in our
monogenean specimens. The absence of those species of
monogeneans in our recorded could be explained by the
difficulty for them to survive in the water of Loumbila
reservoir. It is known that, the ecological conditions of water
might lead, not only to an increase in the number of parasites
but also to a decrease in parasite diversity [38].
The polyparasitism observed in this study has also been
reported by various authors in mouthbreeder tilapias [39]
mentioned the presence of four monogenean species on the
gills of O. niloticus, while [40] showed that, the gill system of
Coptodon zillii (Gervais, 1848) was parasitized by eight

Table 4: Prevalence (%) of parasites of Sarotherodon galilaeus in
function of seasons (dry and rainy), and Chi-square test value
Parasites
Cichlidogyrus acerbus
Cichlidogyrus douellouae
Cichlidogyrus halli
Cichlidogyrus tilapiae
Scutogyrus bailloni

Dry
57.4
35.3
58.8
29.4
14.7

Rainy
45.8
16.7
70.8
22.9
8.3

Chi-square value X2
-0.2567
0.009745
0.2915
0.3689
0.1846
~ 14 ~
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monogenean species [41], who worked on Sarotherodon
melanotheron, found three monogenean species [4] found five
monogenean species colonized the gills of O. niloticus. That
polyparasitism can be explained by the fact that in wild
environment, the parasitic densities are generally weak and
therefore, the niches are always available on the gill of hosts
[42, 43, 44]
, facilitating the simultaneous colonization of the same
host by several monogeneans’ species.
Monogeneans parasitized individuals of all length classes and
in almost all cases, the prevalence and mean intensity
increased with the standard length (SL) of the fish [41] showed
that specimens of S. melanotheron whose standard length
varied between 100 and 250 mm harbored more monogeneans
than those whose SL was between 50 and 100 mm [40]
reported the positive significant correlation of prevalence and
mean intensity of monogenean infracommunities with the
total length of C. zillii. In contrast to these results [4], showed
that the size of O. niloticus had no influence on the prevalence
of its monogeneans gill parasites [39] justified the increase of
parasitism with the size of O. niloticus from Melen station by
the fact that, larger fish had more time to accumulate parasites
than younger ones [40, 44]. According to [45] and [46], larger
(older) fish offer large colonized surfaces area to parasites.
This study also does not agree with [43], who stipulated that
the volume of water that passes through the gills of larger fish
is more important and thus conveys more oncomiracidium.
We think that considering the mode of infestation of
Monopisthocotylea monogenean, the volume of water passing
through the gills should not influence the prevalence or
intensity parasitic on those biotopes. In fact, the infesting
larva settles first on the skin before scrawling and settling on
the gills [47].
The study of parasitism according to the sex of S. galilaeus,
show no significant difference in prevalence, mean intensities
and abundances of monogeneans was observed between male
and female fish. This indicates that they are infected in the
same way. The absence of the influence of the sex of the fish
on the infection has already been revealed by [41] and [4]
respectively in the gill monogeneans of S. melanotheron and
O. niloticus. Moreover, in the Padda Dam (South Africa) [48],
observed no sex influence on the infection of
Pseudocrenilabrus philander (Weber, 1897) gill filaments by
Cichlidogyrus philander Douëllou, 1993. These observations
corroborate with the idea that very few parasites species have
a preference in relation to the sex of the host [49]. However,
some studies have revealed that monogenean infection
sometimes correlate with sex of fish host [51, 40].
About the monthly infestation, all species of monogeneans
identified have been present all months in the host-fish,
except C. tilapiae, C. douellouae and S. bailloni which were
absent during some months. Thus, the host-fish is vulnerable
at any period. Under the tropics, analogous remarks have been
reported. In fact, in Cameroon [24], considered eutrophic basin
in urban areas and showed that in this lentic environment, the
monogeneans gill parasites of the fish Hemichromis fasciatus
Peters, 1857 appear all months. Later [51], studied the temporal
structure of six species gill parasites Enteromius martorelli
(Roman, 1971) of the Mfoulou stream (under-affluent of the
Sanaga river) in the surrounding areas of Yaoundé. That study
conducted in oligotrophic water showed that, except for the
species of monogeneans Dactylogyrus maillardi Birgi &
Lambert, 1987 absent during the month of July, all species of
xeno community were present on that Cyprinid during all
months. The same remarks were made in Nigeria [52] and

Burkina Faso [4] respectively with species of monogeneans of
Clarias angularis (Linnaeus, 1758) and O. niloticus, that
appear all months.
The analysis of the results on the impact of the seasons on
parasitism of gill monogeneans, shows that the infection rate
of Cichlidogyrus halli (Price and Kirk 1967) obtained from
the 116 S. galilaeus of Loumbila reservoir decreases during
the dry season. This depression corresponds to worm
mortality phases. This mortality occurs as water temperatures
become higher in the dry season. Similar contact has already
been found in several streams in other fish of the family
Cichlidae. Indeed [53], has observed in Ghana a seasonal
variation of the genus Cichlidogyrus Paperna, 1960 in Tilapia
sp. with a quasi-disappearance of certain parasites during
certain dry months. In addition, in the Yaoundé Municipal
Lake (Cameroon) [24], reported the mortality of adult parasites
in H. fasciatus when water temperatures reach 25-26 °C. As
for C. douellouae, its infection rate is significantly high in the
dry season. As it was stated that host range and hostspecificity in Cichlidogyrus spp. parasitizing Cichlidae fish is
determined by the host’s phylogenetic position, rather than by
a shared ecological niche [54].
5. Conclusion
In the present study, we revealed that S. galilaeus harbored
different species of monogeneans over their gills. It also
revealed that the effects of the months, the size and the sex of
the fish do not have an impact on the infection. Indeed, S.
galilaeus can be infected by the different species of
monogeneans indifferently of the month of the year, the size
and the sex of the fish. Moreover, this study indicated that the
season has an effect on the parasitism of C. douellouae. The
information obtained may provide strategies in aquaculture
management to reduce potential economic losses of S.
galilaeus caused by parasitic infection.
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