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Food preferences of four aspidochirotid holothurians species
(Holothuroidea: Echinodermata) inhabiting the Posidonia
oceanica meadow of Mostaganem area (Algeria)

Nor-Eddine Belbachir'? and Karim Mezali?

Abstract

Analysis of the digestive contents of four aspidochirotid holothurians species (Holothuria poli, H. tubulosa, H.
forskali and H. sanctori) sampled in two localities in the Mostaganem area (Stidia, Salamandre) were carried
out in order to overview the different food sources appreciated by these animals.

Our results show that holothurians feeds on diatoms, cyanophytes, macrophytes algae, Posidonia oceanica
leaves (alive and dead), foraminifera, crustaceans, molluscs bivalve shells, sponge ossicles and nematodes.
Diatoms were mostly consumed by holothurians at both sites. The greatest rates of ingested diatoms are
recorded for H. poli (38.66% and 34.44% respectively at Stidia and Salamandpre). The Posidonia oceanica leaves
(alive and dead) are also consumed, but with low rates. Holothuria forskali feeds in a preferential way on the
Posidonia oceanica leaves (3.33% dead leaves, 14% live leaves at Stidia and 9% live leaves at Salamandre).
Foraminifera are consumed mostly by H. forskali (13.33% and 15% respectively at Stidia and Salamandre),
even if that food source is not appreciated very much (Ivlev index: -0.3 and -0.06 respectively at Stidia and
Salamandre). At both sites, most holothurian species consume large amounts of sponge ossicles and this
is their preference. Crustaceans and nematodes are less consumed, regardless of their significant electivity
index (Ivlev index = 1 for nematodes, in most holothurians species of Stidia area).

Introduction Materials and methods
The “deposit feeders’ aspidochirotid holothurians  Sampling was carried out during winter 2015 by
species represent the major component of the Posi-  scuba diving at 3 m depth, at two sites (Stidia and

donia oceanica ecosystem in the Mediterranean Sea.  Salamandre) on the Mostaganem coastline (Algeria)
They play an important role in the detritus food  (Figure 1). Ten individuals of each of the following
web by recycling of organic matter (Zupo and Fressi  species (Holothuria poli, H. tubulosa, H. forskali and
1984). The sediments ingested by holothurians are  F, sanctori) were collected. The first millimetres of

mainly composed of 1) inorganic material (coral  the sediment (biotope) on which these animals feed
scraps, coralline, skeletons and inorganic remnants  were also sampled.

of the benthos); 2) organic detritus matter (frag-
ments of algae and marine phanerogams, decaying —

dead animals); and 3) microorganisms (bacteria, (
diatoms, protozoa and cyanophytes) (Massin 1982; +
Moriarity 1982). N
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In Algeria, several research works have been carried
out on systematics, biology, ecology, population
dynamics and valorisation of holothurians (Mezali Arzaiy
2004, 2008; Mezali et al. 2003, 2006, 2014, 2016). The
sediment particle size selectivity and the assimila-

Salamandre

Stidia

. . . Spair Mediterrarrean Sea
tion of organic matter by these animals were also »
discussed (Mezali and Soualili 2013; Belbachir et al. 10 Km W] Algeria Tunisia
2014). Nevertheless, their diet strategy is still not Morocco
well known. Figure 1. Geographical sites of the sampling areas

(red circles).
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Each sample (containing an individual of each holo-
thurians species and the sediment originating from
its biota) was isolated separately in a plastic bag
containing seawater for its laboratory investigation.
The “contact method” described by Jones (1968) and
Nédélec (1982), was used for the analysis of diges-
tive contents. For that, a sub-sample of 1 g of the
digestive content was added to 10 mL of formalin-
fixed seawater. Then 1 mL of the preparation was
observed under a light microscope objective (using
a lens with magnification of 40x). The preparation
on the slide was moved randomly. At each position,
the food item, which is located exactly in the centre
of the visual field, was identified; this constitutes a
contact. Ten contacts were made for ten microscope
slides (100 contacts were analysed for all the diges-
tive content). The sum of the contacts for a given
food item established the percentage of its presence
in the digestive content. This method was also used
for the sediment of the biota. The selectivity in the
choice of food item was studied by calculating the
Ivlev electivity index (E’): E’= (ri— pi) / (ri + pi) [ri:
% of food item in the digestive content, pi: % of food
item biota sediment. E’= 0 indicates no selectivity;
-1 < E’ <0, indicates avoidance; 0 < E < 1, indicates
preference] (Ivlev 1961; Whitlatch 1974 in Stamhuis
et al. 1998).

Results

The main types of food items found in the diges-
tive content are divided into two large fractions:
1) a plant fraction composed of diatom (Dt),
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cyanophytes (Cy), macrophytes algae (Al), and live
(Pv) and dead (Pm) Posidonia leaves; 2) an animal
fraction, represented by foraminifera (Fo), crusta-
ceans (Cr), sponge ossicles (Sp), nematodes (Nm)
and shells of bivalve molluscs (Cq) (Figures 2 and
3). Organic particles that couldn’t be identified due
to their advanced degradation are referred to as
organic debris (Do) (Figures 2 and 3). The contribu-
tion of each food source is different for each species.

Atboth study sites, diatoms (Dt) were the most con-
sumed food of almost all holothurians species. The
highest rates were recorded for H. poli (38.66% and
34.44% respectively at Stidia and Salamandre) (Fig-
ure 2). The preference for this food was observed
only for holothurians collected at Stidia site (E”
0.11, 0.07 and 0.07 respectively for H. poli; H. forskali
and H. sanctori) (Figure 4). Sponge ossicles (Sp) were
the second most widely consumed food item in all
holothurians of both studied sites. In fact, the high-
est rates were obtained in the Salamandre site for H.
forskali and H. sanctori [with 25% and 23.33% respec-
tively (Figures 2 and 3)]. Holothuria forskali selected
the most sponge ossicles (Sp), as shown by the
important electivity index for this food [E”: 0.22 and
E’: 0.23 respectively at Stidia and Salamandre] (Fig-
ures 4 and 5)]. The contribution of cyanophytes (Cy)
in the food bowl of holothurians at both sites was
relatively large. The highest rates were obtained for
H. forskali [12.33% and 12% respectively at the sites
of Stidia and Salamandre (Figures 2 and 3)] and H.
sanctori [17.66% and 11.66% respectively at Stidia
and Salamandre] (Figures 2 and 3)]. In addition,
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Figure 2. Contribution (in percentage) of the different types of food items in the diet of holothurians
originating from the site of Stidia. Sp = sponge ossicles; Cr = crustaceans; Cq = shells of bivalve molluscs;
Fo = foraminifera; Nm = nematodes; Al = macrophytes algae; Cy = cyanophytes;

Pm = dead Posidonia leaves; Pv = live Posidonia leaves; Do = organic debris; Dt = diatom.
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Figure 3. Contribution (in percentage) of the different types of food items in the diet of holothurians
originating from the site of Salamandre. Sp = sponge ossicles; Cr = crustaceans; Cq = shells of bivalve
molluscs; Fo = foraminifera; Nm = nematodes; Al = macrophytes algae; Cy = cyanophytes;
Pm = dead Posidonia leaves; Pv = live Posidonia leaves; Do = organic debris; Dt = diatom.

cyanophytes (Cy) were preferred by holothurians
that originated from Salamandre site (Figure 5). At
both sites, all the studied holothurians consumed
relatively small amounts of dead (Pm) and live (Pv)
Posidonia leaves. Among the considered species, it
was H. forskali that mostly consumed them [3.33%
for live leaves (Pv); 14% for dead leaves (Pm) at
Stidia and 9% for live leaves (Pv) at Salamandre
(Figures 2 and 3)] and in a preferential manner
[E” 0.69, 1 respectively for dead leaves (Pm) and
live leaves (Pv) at Stidia; E”: 0.2, 1 for dead leaves
(Pm) and live leaves (Pv) respectively for Salaman-
dre (Figures 4 and 5)]. The macrophytes (Al) algae
were hardly consumed (Figures 4 and 5).

Overall, foraminifera (Fo) were less consumed
by holothurians of the Salamandre site compared
with the Stidia site (Figures 2 and 3); This food was
preferred only by H. poli and H. tubulosa (Figures 4
and 5). Crustaceans (Cr) took an important place
(20%) in the diet of H. sanctori from the Salamandre
site, unlike other species (Figures 2 and 3). How-
ever, this food item had a very important electivity
index in the majority of species (Figures 4 and 5).
Nematodes (Nm) were the preferred food for holo-
thurians of the Stidia site [E": 1 for H. poli; H. tubulosa
and H. sanctori (Figure 4)], even if their contribution
to the digestive contents was very low (Figure 2).

Discussion

The food sources of holothurian species are very
diverse at both sites. The plant fraction prevails
over the animal fraction for all studied holothurian
species. This indicates that the plant fraction plays
a very important role in the feeding process of these
benthic animals. This allows us to conclude that
holothurians have a significant impact on the trans-
fer of primary production from the areas where
they live. The high rates of diatoms (Dt) and macro-
phytes algae (Al) found in the digestive tracts of all
the studied holothurians, was also reported by Son-
nenholzner (2003) for the aspidochirotid holothuri-
ans Holothuria theeli of the central coast of Ecuador.
Consumption of dead Posidonia leaves (Pm) by hol-
othurians has already been reported in literature;
this could have a positive impact on the transfer of
organic matter produced by the Posidonia oceanica
meadow. In fact, the ‘litiere’ biota (composed mainly
of dead Posidonia leaves) (Mezali 2004) appears to
be an important source of organic matter for the
‘deposit feeder’ communities living in the Posi-
donia oceanica meadow (Walker et al. 2001). It has
even been suggested that this is the main pathway
for the transfer of organic matter from the Posido-
nia oceanica meadows (Cebridn et al. 1997). The fact
that live Posidonia leaves (Pv) are a preferential food
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Figure 4. Ivlev electivity index indicating the preference or rejection of food item in the diet
of holothurians originating from Stidia site. Dt = diatom; Sp = sponge ossicles; Cr = crustaceans;
Cq = shells of bivalve molluscs; Fo = foraminifera; Nm = nematodes; Al = macrophytes algae;
Cy = cyanophytes; Pm = dead Posidonia leaves; Pv = live Posidonia leaves.
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Figure 5. Ivlev electivity index indicating the preference or rejection of a food item in the diet
of holothurians originating from Salamandre site. Dt = diatom; Sp = sponge ossicles; Cr = crustaceans;
Cq = shells of bivalve molluscs; Fo = foraminifera; Nm = nematodes; Al = macrophytes algae;
Cy = cyanophytes; Pm = dead Posidonia leaves; Pv = live Posidonia leaves.

source, especially for H. forskali, is very interesting  than other food sources — if we refer to the obtained
as few marine animals consume them. The majority ~ Ivlev electivity index (E’). This selectivity that is
of food items of animal origin can be consumed and  exercised on certain food items can only be benefi-
holothurians sometimes prefer these items more  cial in terms of energy intake.
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