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ABSTRACT
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In the present study, the relationship between parasitism and some host biological parameters
is studied for the first time in Pagellus acarne (Risso, 1826) (Perciformes Sparidae) from the
eastern coast of Algeria. This study is carried out on 111 specimens, examined between April
2013 and March 2014. Parasitofauna of P. acarne is rich and various; 373 parasites belonging
to different parasite groups are reported. Eleven parasite species are identified: 3 Digenea, 1
Isopoda, 3 Monogenea and 4 Nematoda, with the predominance of Nematoda (more than 50%).
Our results reveal that mean intensity increases with the length of the host and varies from 4 to
8 parasites by infested host. The comparison of some biological parameters (length/weight re-
lationship and the Fulton condition index K) does not show significant differences between para-
sitized and unparasitized specimens. These results allow us to deduct that P. acarne from the
eastern cost of Algeria is not affected by parasitism despite the important parasite infestation.

INTRODUCTION

In contrast to free-living organisms, parasites are
characterized by the fact that they are lodged in the
host biotope; therefore, this relationship requires
some conditions in which the host fish represents
both; the biotope and the food source of the para-
site, thus maintaining the equilibrium of the marine
ecosystem (Euzet  & Combes, 1980).

In the Mediterranean, several authors have
reported numerous economic losses due to teleost
fishes caused by the pathogenic effect of ectopara-
sites (Ben Hassine et al., 1990; Ben Cheikh, 1993;

Ben Cheikh et al., 1994; Faliex  & Morand, 1994;
Sasal et al., 1996; Ramdane, 2009); for example,
Isopod Gnathidae are haematophagous ectopara-
sites causing perforations in the host tissues and there-
fore lesions that would represent pathways to
viruses and bacteria (Cohen & Poore, 1994; Bun-
kley et al., 2006; Tanaka & Nishi, 2008), so para-
sitism can have a series of stress and disturbances
over the life cycle of fish (Bobadilla, 2009; Ferrer-
Maza et al., 2014); recently, Ichalal et al. (2016) re-
ported that nematodes induced intersexuality in
females of Trachurus trachurus (Linnaeus, 1758).

Pagellus acarne (Risso, 1826) (Perciformes
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Sparidae) is widespread in the Mediterranean Sea,
Europe, Africa and the Black Sea; on the Algerian
coast at depths up to 520 meters (Refes, 2011), des-
pite the economic importance of this species, the
studies devoted to its parasitofauna in Algeria have
not exceeded the group of ectoparasites which was
carried out by (Ramdane et al., 2009; Kaouachi et
al., 2010; Boualeg et al., 2012). The objective of
this article is to clarify the hypothesis concerning
the effect of parasitism on the biological perform-
ances of P. acarne from the eastern cost of Algeria.

MATERIAL AND METHODS

Our study was carried out on one hundred and
eleven axillary Seabream which were sampled (ran-
domly, depending on the availability of the species),
between April 2013 and March 2014 from the com-
mercial fishing vessels; from the Gulf of Bejaia, in
the eastern coast of Algeria, the fish are examined
in the spawning state; the total length (Lt) and the
total weight (Wt) of each fish were measured using
an ichthyometer (0.5 cm accuracy) and an elec-
tronic balance (0.1mg accuracy) so the parasitolo-
gical study was made for each fish in order to col-
lect all the existing parasites. To do that, we
examined the surface of the fish thoroughly first
with the naked eye and after under a magnifying
glass with stereomicroscope for a rapid identifica-
tion of the ectoparasites and to dissect immediate
of the fish; once the meso-parasites were collected,
they were cleaned and fixed in 70% Ethanol (for
subsequent identification). In order to assess para-
sitism on P. acarne, we calculated the population
descriptors namely: prevalence, mean intensity and
abundance as proposed by Bush et al. (1997) and
Margolis et al. (1982), and also the condition index
K: K = (W)/Ltb (W: weight, L: length b: allometric
coefficient considered as equal to 3) (Sutton et al.,
2000), in order to compare the muscle reserves of
the two groups of P. acarne (parasitized and unpara-
sitized) and concerning the comparison in
length/weight relationship between parasitized and
unparasitized specimens the values   of the constants
a = intercept, b = slope (of the length-weight rela-
tionship) “a” and “b”of the linear regression of the
length/weight relationship (log W = b log L + log a
) were calculated. The slopes of the equations were
compared using a covariance analysis (ANCOVA)

(variable used: length (cm) and weight (g)) made
with the “XLSTAT” (2016) software.

RESULTS AND DISCUSSION

Parasitic diversity

We have collected 373 parasites, the prevalence
of the different groups of parasites reveals the pre-
dominance of the Nematoda group (P= 50.45%).
We report in this article some species of parasites,
identified on the P. acarne from the gulf of Bejaia:
Hysterothylacium fabri (Rudolphi, 1819), Hystro-
thylacium sp., Cucullanus sp., and Ascarophis sp.;
the predominance of the Nematoda has already
been reported from Suez Canal area with (P=60%),
but the species identified differ from those reported
in Suez Canal area (Egypt) (Eissa et al., 2012), fol-
lowed by Monogenea (P= 29.72%) (Lamellodiscus
drummondi Euzet et Oliver, 1967 Atrispinum
acarne (Maillard et Noisy, 1979), Choricothyle
chrysophrii (Monticelli, 1888)) which is also repor-
ted in the Mediterranean Sea (Maillard  & Noisy,
1979) and in Algeria by Kaouachi et al. (2010) then
the Tetraphyllidae larvae and Isopoda: (Gnathia sp.)
with a prevalence of 17.11%, the Isopoda group has
been reported too in the eastern cost of Algeria by
Ramdane et al. (2009) and Boualeg et al. (2012),
then Digenea group  (P= 8.10%) (Derogenes latus
Janiszewska, 1953, Lepocreadium album Stossich,
1904 and Pycnadenoides senegalensis Fischthal et
Thomas, 1972; the different species of the Nema-
toda and Digenea fauna are reported for the first
time in P. acarne from the eastern coast of Algeria.
and finally Acanthocephala (P= 6.3%) (Fig.1). It
emerges from this study that P. acarne from the
Gulf of Bejaia hosts a very diverse parasitic fauna,
this groups have already been reported in the North
East Atlantic by Petter & Cabaret (1995), in the
North Atlantic Moroccan’s Waters (Azbaid et al.,
2016) and in the Mediterranean sea by several au-
thors (Bray & Cribb, 1997; Sasal et al., 1997).

Parasitological indexes

Our results on parasitological indexes (Figs. 2,
3) show that the specimens with a high length of
this fish are the most infested, the abundance and
the prevalence increases with the growth in length



energy losses (form of adaptation developed by
the host).

The relationship length/weight

The results obtained from the study of the
length/weight relationship (Fig. 4) show a good
correlation between the length and weight of the
two groups of P. acarne (parasitized and unpara-
sitized) r²=0.955: so both groups keep the same nor-
mal general form with a good correlation without
any difference, whether parasitized or not. Statist-
ical analysis did not show any significant difference
(ANCOVA,  p= 0.481> 0.0001) and, in the Medi-
terranean Sea, different research for the exponential
relationship between the length and weight of the
axillary Seabream indicates that «b» change from
one locality to another and varies from 2.086 to
3.281 (Table 2). This difference is related to the
ecological niche of the species (geographical posi-
tion and ecological conditions of the biotope like
upwelling, salinity, temperature…). It also has re-
lationship with fish biology: age, sex, length, fish
diet, etc. (Ricker, 1975; Bagenal & Tesch, 1978; So-
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Figure 1. Prevalence (%) of Pagellus acarne parasites from the Gulf of Bejaia. Figure 2. Variation of parasitological indexes
(mean intensity and abundance) according to size class of Pagellus acarne. Figure 3. Variation of prevalence (%) according
to size class of Pagellus acarne. Figure 4. Regression of Log weight by Log length of the (P) parasitized and (Np) unpara-
sitized specimens of Pagellus acarne, R2: correlation coefficient.

of the fish; abundance varies from 1 to 5 parasites
by fish, whereas mean Intensity varies from 4 to 8
parasites by infested fish. Parasitic loads seem to
increase with specimen’s length. Our findings cor-
roborate with those of Azbaid et al. (2016), Lo et
al. (1998) and Machado et al. (1994) who showed
clearly that the level of parasitism increases over
the host size development.

The condition index of Fulton K

This index characterizes nutritional status and
energy reserves of the fish (Table 1). K does not
show any significant difference between para-
sitized and unparasitized P. acarne (ANOVA, P=
0.388 >0.05). This was confirmed in Mullus bar-
batus barbatus (Linnaeus, 1758) by Ramdane et
al. (2010), whose condition index was not affected
despite the large infestation by various parasites
species. It seems that parasitized fish increase their
energy gain by feeding more than unparasitized
specimens to compensate for their losses; ac-
cord-ing to Östlund-Nilsson et al. (2005), host de-
velops strategies to overcome the corresponding



marakis & Machias, 2002). Our results are included
in this range but unparasitized groups have an iso-
metric growth (b= 3.0) while the parasitized groups
have an upper bound allometry (b= 3.19>3). The
difference between the two groups of P. acarne can-
not be linked to the presence of parasites; according
to Rameshkumar et al. (2014), the presence of a
parasite in the marine environment does not always
mean the occurrence disorders in the fish especially
in the case of a wild fish and we noticed  predom-
inance of: size class (11–15), indeterminate sex and
male sex in the group of non-infested P. acarne,
which explains the difference, Özaydın & Taskavak
(2006), Özaydın et al. (2007) and Sangun et al.
(2007) have found a lower result than ours. Dorel
(1986) explains that a fish of undetermined sex
generally exhibit isometric growth as long as these
specimens have not yet reached their sexual matur-
ity so the presence of parasite did not induce any
effect on the length/weight relationship of the P.
acarne, especially that isometric growth that has
already been reported in this fish species in several

Mediterranean research and also in the western
Algerian coastline (Bensahla Talet et al., 2009). In
addition to, research conducted in the northeast
Mediterranean Sea by Genc (2007) suggests that
Gnathiid parasites have no effect on the growth and
general health condition of infested Epinephelus
marginatus (Lowe, 1834), despite the high parasitic
infestation; in Hajji et al. (1994), the authors also
reported the lack of difference between the
length/weight relationships in the two groups of
sardine.
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Table. 2. Parameters of the length-weight relationship [weight (in g) and length (in cm)] of Pagellus acarne in different re-
gions of the Mediterranean Sea; n; number of P. acarne, a: allometric coefficient, b: slope of the regression line, r2: coefficient
of correlation M: male, F: female, C: combined, Ind: indeterminate sex, P: parasitized fish, NP: unparasitized fish.

Table 1. Variation of the condition index (K) (g.cm-3) between
parasitized and unparasitized specimens. N: number of
Pagellus  acarne, SD: standard deviation, P: ANOVA test



CONCLUSIONS

It emerges from this study that P. acarne of the
eastern cost of Algeria harbors a very diverse para-
sitic fauna, with a dominance of the group of
Nematoda. Size class 18–20 cm is more infested by
various systematic groups. The parasitism has no
effect on the biological performance of P. acarne
despite the important parasite infestation. This may
probably be due to the adaptation of the host to the
presence of the parasite. 
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