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INTRODUCTION

Rutilus rubilio Bonaparte, 1837 and Scardinius ery-
throphthalmus Linnaeus, 1758 were introduced to
the Tunisian reserve of Sidi-Salem dam (Fig. 1) in
the nineties in order to be used as forage fish for oth-
er carnivorous species, notably for the pikeperch Sti-
zostedion lucioperca (M’hetli, 2001). The population
dynamics of these two species strongly influence the
state of the pikeperch stock which is most targeted
by the fishermen. Rutilus rubilio and Scardinius ery-
throphthalmus are therefore equally consumed by
the local population in comparison with the popula-
tion of the big cities. Studies on the reproduction of
R. rubilio are rare (Daoulas, 1981; Crivelli, 1996)
considering that this is a species of southern Europe
found mainly in Italy, Greece and Croatia (Garcia-
Berthou, 1999). It has no important commercial

value. In fact, most studies have been carried out on
the roach R. rutilus, because of its importance in the
trophic balance of the freshwater reserve, its angling
and especially in its large geographic distribution
over Europe (Peczalska, 1968; Goldspink, 1979; Eas-
ton & Dolben, 1980; Worthington et al., 1982; Volle-
stad & L’Abée-Lund, 1987). This is equally valid for
S. erythrophthalmus. No biological data are available
for these two species in Tunisia.

MATERIALS AND METHODS

The study on the sexuality and reproduction of R. ru-
bilio and S. erythrophthalmus was performed on a to-
tal of 1447 individuals during the year 2001 (668 R.
rubilio and 779 S. erythrophthalmus). Samples were
caught by fishermen, using nets (Degiorgi, 1994) with
horizontal and vertical tablecloth and mesh sizes
varying from 10 to 120 mm.

The following measurements were made for both
species:
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– Total length (LT) in cm
– Total weight (Wt) in gr
– Net weight (We) in gr
– Liver weight (Wf) in gr
– Gonad weight (Wg) in gr

To every evisceration of the fish in the laborato-
ry, all gonads were carefully observed for sex deter-
mination. The spawning period of these two cypri-
nids was identified based on the monthly variations
of the gonadosomatic index (RGS), the hepatoso-
matic index (RHS) and the condition factor (K)
(Ouannes-Ghorbel et al., 2002):

Length at first sexual maturity

The size of the first sexual maturity is defined as the
size at which 50% (L50) of the fishes are mature (Dia
et al., 2000). This definition is also used here. How-
ever, all fishes caught were mature which obliged us
to fish by a hand net during the reproduction period
of the two species (between March and July). This
net allowed us to capture fishes with a length be-
tween 3 and 9 cm (LT).

L50 was estimated using the logistic function
(King, 1995) and the FSAS (Saila et al., 1988):

In the above equation, P is the proportion of the ma-
ture fishes, LT the total length and a, b are constants.

In order to verify the fit of this equation, a chi-
square test was performed:

Mi: observed number of matures fishes
nPi: calculated number of matures fishes

RESULTS AND DISCUSSION

Spawning period

The temporal evolution of RGS for R. rubilio is
shown in Fig. 2. RGS exhibited a maximum for both
sexes in March indicating that spawning takes place
between March and April.

The sexual cycle of S. erythrophthalmus (males
and females) in the reserve of the Sidi-Salem dam
comprise the following phases:
– Phase 1: Maturation of the gonads from January

to April.
– Phase 2: Spawning period between April and

September.
– Phase 3: Sexual resting from September to De-

cember.

In Sidi-Salem, S. erythrophthalmus shows a wide
spread of spawning time. It lasts six months, in con-
trast to R. rubilio in which spawning lasts two months.
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FIG. 1. Location of the Sidi-Salem reservoir
in Tunisia with 5 fishing zones.



The period of spawning of the Sidi-Salem R. ru-
bilio ranges from March to April and it seems to cor-
respond to a weak gap, during the reproduction pe-
riod of most Rutilus species (Table 1). Therefore,
most species spawn near this period but because they
are located at different latitudes, it is reasonable to
assume that spawning is not induced by a certain
temperature (Vollestad & L’Abée-Lund, 1987). Al-
so, a progressive increase in temperature induces
spawning of R. rubilio in Sidi-Salem more signifi-
cantly than the photoperiod, as suggested by Volle-
stad & L’Abée-Lund (1987) on R. arcasii. On the
other hand, under a certain temperature, spawning
does not begin. This temperature-limit of spawning
changes with the areas where the fish is found. In
Norway, it is 6ÆC (Vollestad & L’Abée-Lund, 1987),

but it can vary from 10 to 17ÆC (Peczalska, 1968;
Goldspink, 1979; Easton & Dolben, 1980). Rutilus
rubilio has therefore the tendency to adapt in the lat-
itudes where it is found.

Rutilus rubilio in Sidi-Salem spawn earlier when
compared with other species in Europe (Table 1).
The main factors affecting spawning in freshwater
ecosystems are temperature (Rincon & Lobon-Cer-
via, 1989) and photoperiod (Mann et al., 1984). Pho-
toperiod and temperature are apparently higher in
North Africa compared with higher latitudes. Chem-
ical pollution may also affect the spawning period. In
fact, a study by Wu et al. (2003) has shown that hor-
monal changes with retarded gonadal development
and spawning in both males and females of Cyprinus
carpio are caused by the increase of certain chemicals
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FIG. 2. Monthly variation of gonadosomatic index for Rutilus rubilio (a) female, (b) male and Scardinius erythrophthalmus
(c) female and (d) male (bars show standard errors).

TABLE 1. Spawning period of Rutilus species in different areas of the world

Author Species Country Period of spawning (months)

J F M A M J J A S O N D

Rincon & Lobon-Cervia, 1989 Rutilus arcasii Spain (Moros Lake)
Rincon & Lobon-Cervia, 1989 Rutilus arcasii Spain (Uceros Lake)
Crivelli, 1996 Rutilus rubilio Italy
Daoulas, 1981 Rutilus rubilio Greece
Spratte & Hartman, 1997 Rutilus rutilus Germany
Maitland & Campbell, 1992 Rutilus rutilus England
Billard, 1997 Rutilus rutilus France
Vostradovsky, 1973 Rutilus rutilus Czechoslovakia
This study Rutilus rubilio Tunisia



in the aquatic environment. From Table 1 it becomes
apparent that R. rubilio spawns from March to April
in Tunisia and two months later, from May to June,
in Greece and Italy.

In all European regions, spawning of S. erythroph-
thalmus lasts three months, except for England where
it lasts two months, from May to June (Table 2). The
spawning period of the Tunisian S. erythrophthalmus
constitutes therefore a particularity because it lasts
six months, from April to September. Bruslé & Quig-
nard (2001) have asserted that spawning takes place
in warm waters (18 to 27ÆC). In fact, S. erythroph-
thalmus begins to spawn from April when water tem-
perature is 15ÆC (Mouelhi, 2000), slightly lower than
the minimal temperature signalled. The previously
quoted remarks concerning the other susceptible
factors that influence the period of spawning for R.
rubilio, are also valid for S. erythrophthalmus.

In the seventies, it was considered that the chart
of the gonadosomatic index translated the various
stages of the sexual cycle of fishes (Lahaye, 1979).
Recent studies have shown that, this was valid only
for fishes with single spawning, like R. rubilio (Dje-
mali, 2005) or R. rutilus (Rinchard & Kestemont,
2003). On the other hand, and for the fishes with
multiple spawning like S. erythrophthalmus (Gerdeaux
& Billard, 1985), a maturation study on oocytes is
necessary. In fact, the gonads can reach a certain ma-
turity without any spawning. In this case, a histolog-
ical study will make it possible to confirm or cancel
this result in parallel with the following-up of the go-
nadosomatic index.

The reproduction of the fishes is a physiological
phenomenon that necessitates the mobilization of
large amounts of energy. This energy is, following
the cases, drawn at the levels of the muscle or the liv-
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TABLE 2. Spawning period of Scardinius erythrophthalmus in different areas of the world

Author Country Period of spawning (months)

J F M A M J J A S O N D

Vostradovsky, 1973 Czechoslovakia
Spratte & Hartman, 1997 Germany
Billard, 1997 France
Maitland & Campbell, 1992 England
Koli, 1990 Finland
This study Tunisia
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FIG. 3. Monthly variation of hepatosomatic index of Rutilus rubilio (a) female, (b) male and Scardinius erythrophthalmus
(c) female and (d) male (bars show standard errors).



er (Ekanem et al., 2004). By calculating the RHS and
the condition factor (K), we are able to know in
which organs lipid reserves are stocked for repro-
duction (Chakroun-Marzouk & Ktari, 2003; Rin-
chard & Kestemont, 2003). In both studied species
of the Sidi-Salem reservoir, we did not observe any

significant variation of K during the period of spawn-
ing, while the hepatosomatic index fell during this
period in R. rubilio as well as in S. erythrophthalmus
(Figs 3 and 4) for both sexes. The two fishes take
their energy from the liver.

These two indices are not correlated with each
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FIG. 4. Monthly variation of condition factor of Rutilus rubilio (a) female, (b) male and Scardinius erythrophthalmus (c) fe-
male and (d) male (bars show standard errors).
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FIG. 5. Length at 50% maturity (L50) based on the logistic function for Rutilus rubilio (a) female (R2=0.97), (b) male
(R2=0.98) and Scardinius erythrophthalmus (c) female (R2=0.96) and (d) male (R2 = 0.98) in the reservoir of the Sidi-
Salem dam.



other, while the gonadosomatic index is slightly cor-
related with the hepatosomatic index. Nevertheless,
there is a delay of one month between these two in-
dices.

Size at first sexual maturity

The size of R. rubilio at first sexual maturity for fe-
males and males (Fig. 5a, b) was 7.8 ± 0.23 cm and
8.5 ± 0.43 cm LT , respectively.
When we retrieved these sizes from the growth
curves according to the model of Von Bertalanffy
(Djemali, 2005), we noticed that these lengths cor-
responded to an age of one year for both sexes.

The size of S. erythrophthalmus at first sexual ma-
turity for females and males (Fig. 5c, d) was 7.89 ±
0.49 cm and 8.53 ± 0.19 cm LT re-
spectively, which corresponded to an age of one year.
In fact, according to the study by Djemali (2005), the
model of Von Bertalanffy for S. erythrophthalmus
and R. rubilio in the reservoir of Sidi-Salem was, for
both sexes, Lt (mm) = 315.1 ± 13.3(1-e(-0.379 (t-0.377)))
and Lt (mm)=322.4 ± 13.0(1-e(-0.383 (t-0.088))), respe-
ctively.

The size of R. rutilus at first sexual maturity in
southern England was 9.2 and 13.0 cm for males and
females, respectively (Mann, 1973; He & Stewart,
2001). The size at sexual maturity for the Tunisian R.
rubilio was lower than that of the English species.

According to our results, it could be assumed that
most species of the European genus Rutilus spawn
one or two months earlier than the Tunisian species
R. rubilio. Scardinius erythrophthalmus begins to
spawn in April with a spread period of six months. A
histological study on oocytes would confirm these re-
sults concerning S. erythrophthalmus. The total sizes
at first sexual maturity (TL50) of S. erythrophthalmus
and R. rubilio in the Tunisian reservoir of Sidi-Salem,
are attained in one year.
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