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of plant species in the revetment habitats of the

studied area. Most of the biological spectra are pres-

ent. Their analysis shows the larger frequency of
therophytes with 32.43% represented by herbaceous
species; these species are more adapted to drought
than the Phanerophytes, which are more xerophilic.

According to Grime (1977), therophytes repre-
sent the expression of adaptation to disturbed hab-
itats. This testifies to a degradation whose origin is
anthropogenic action.

Several authors have focused their work on the
therophytes extension origin:

* Either in adapting to the constraint of winter cold
(Raunkiaer, 1934) or summer drought (Daget,
1980; Negre, 1966; Bouazza et al., 2004; Bena-
badji et al., 2004).

¢ Or to the disturbances of the environment by graz-
ing, crops, etc. (Grime, 1977). According to Bar-
bero et al. (2001), therophytization is considered
to be the ultimate stage of ecosystems degradation
with the dominance of subnitratophilic species
linked to overgrazing.

» The presence of hemicryptophytes with 10
species can be explained by the presence of soils
more or less rich in organic matter. This phe-
nomenon was confirmed by Barbero et al. (1989)
who reported that the richness of organic matter
in a forest environment explains the abundance
of hemicryptophytes.

The distribution of biological types at la Ma-
drague is characterized as follows:
TH > HE > CH > NA > GE > PH

Figure 4 presents the spectrum of geographical
origin of the species that occur in the revetments of
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our study area. Biogeography is defined as the study
and understanding of living organisms distribution
in light of present and past factors and processes
(Hengeveld, 1990). The biogeographic study also
constitutes a real model for interpreting regression
phenomena (Olivier et al., 1995). The biogeograph-
ical analysis of current flora can provide valuable
information on the modalities of their establishment
in the study region. On the biogeographic level, the
vegetation of the study area is made up of set het-
erogeneous elements of various Mediterranean
origins. The distribution of the inventoried taxa is
determined from the flora of Algeria (Quezel &
Santa, 1962-1963).

The origin of the species in the study area is
very diverse. The highest percentage (approximately
54.05%) was recorded for species from Mediterra-
nean region. The western Mediterranean elements
follow with a percentage of 10.81%. The other bio-
geographical elements are very poorly represented.
Mediterranean elements are considered to be par-
ticularly suited to strong disturbance regimes under
stressful conditions induced by unpredictable fluc-
tuations in the Mediterranean climate.

The disturbance index

The IP disturbance index of the study area is
around 51%, showing a moderately strong degrada-
tion of the natural environment under the Influence
of Natural and Anthropogenic Factors, and a distur-
bance and imbalance of plants, caused by the strong
pastoral pressure, is noted in this site. Compared to
other sites such as: Beni saf, Ghazaouet and Zenata
Sidi Driss, Ouled Youcef and Ziatene of Honaine
coast with indices that exceed 60% (Benmehdi,

3%

W Therophytes

W Hemicryptophytes
B Chamephytes

W Nanophanerophytes
M Geophytes

1 Phanerophytes

Figure 3. The distribution of plant species
by Raunkier’s life-forms.

Figure 4. Distribution of species according
to their biogeographic classification.
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2012; Cherif, 2012 in El Boubhissi et al., 2014), the
Madrague site remains less disturbed but with re-
gressive dynamic of its floral procession dominated
by therophytes and hemicryptophytes.

Frequency

Statistical concept, used in vegetation analysis,
it expresses the percentage (%) of the number of
surveys where the plant species is inventoried, com-
pared to the total number.

The table below summarizes the distribution of
species found in La Madrague area. After calcula-
tion, we distinguish three cases corresponding to
three indices (Table 1).

Accidental species were present in 75.67% of
surveys, while Accessory species in 13.51% of the
surveys. Quite frequent species were found in
10.81% of surveys.

Number of species State %
80 Accidental 75.67
14 Accessory 13.51
11 Quite frequent 10.81

Table 1. Characterization and frequency
of vegetation indices.

Vegetation dynamics

In recent years (Fig. 5) major changes in occu-
pation and land use have been noted. The studies
reveal that the study area decreased from 2.332 km?
in 2003 to 0.832 km? in 2018.

Pastoral activity

Several studies have highlighted that environ-
ment degradation is due in large part to the human
action (Fig. 5). Grazing in Algeria is old, in fact it
eliminates the herbaceous layer and young regen-
erations by browsing, and reduces floristic diversity.
Moderate to high human trampling intensity can
decrease plant diversity, cover, and productivity,
especially regarding rare and threatened coastal
plants (Kerbiriou et al., 2008; Santoro et al., 2012;
Farris et al., 2013; Fenu et al., 2013).

Bouazza et al. (1998) specify that the intense
herd action modifies considerably the floristic com-
position. Sheep and goats participate with a higher
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degree in the vegetation degradation, than cattle.
The animals choose the species and consequently
impose an important selective action on the con-
sumable biomass offered (Benabdelli, 1983). Dur-
ing the whole year, in the summer the herds occupy
the agricultural land after harvesting agricultural
products, and during the rest of the year, they graze
in the coastal and forest environment. Faced with
this situation, the scourge of overgrazing has be-
come more dramatic, in parallel to the results which
have been collected recently, in particular an im-
balance in the floristic composition, a regression
of the plant cover, a destruction of the superficial
horizons and an erosion of the soil, an absence of
the natural regeneration of the woody vegetation,
occupation of the natural environments by the the-
rophytes (40%), etc.

Dynamics of urban space

Satellite images play an important role in ur-
banization. They help planners to have a global vi-
sion of the current situation and to consider future
developments (Awad, 2003). An important evolu-
tion of land is recorded on the study area during
carrying out our floristic surveys (Fig. 5) and by
making a comparative study of the available satel-
lite photos. Despite the clarity of the prohibitions,
we notice in the Madrague area the arrival of new
landowners. Anxious to make their investment prof-
itable, they exploit the land without taking into ac-
count the norms of vegetation conservation. An
anarchic housing construction is observed on site
already inhabited by a family as well as a boat ga-

e Principalroad
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Crosswalk

Transect line

' Sampling point

Vegetation cover
2018

2003

Figure 5. Vegetation cover in study area.
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rage project under construction. A significant de-
crease of the vegetation in the area is observed be-
tween 2003 and 2018. In the 2003 photo, we notice
the absence of the factory. A widening of the road
used to access trucks has considerably degraded
the surrounding vegetation. Without protection
from logging, grazing, poaching and other factors
detrimental to maintaining the effective functioning
of natural habitats, the extinction of a large number
of species is inevitable.

CONCLUSIONS

The inventory carried out at our study station
(La Madrague) allowed us to achieve the following
characteristics: biological, phytogeographic fol-
lowed by the distribution of families.

- The Asteraceae group undoubtedly dominates
the field.

- The dominance of Mediterranean species.

- The biological type (Therophyte) widely dom-
inates the station studied.

The Hemicryptophytes, Chamephytes, Nano-
phanerophytes, Geophytes and finally Phanero-
phytes come in second position. These last, accord-
ing to (Barbero et al., 1989), require an environment
rich in organic matter and a high altitude.

The IP disturbance index of the study area high-
lights a moderately strong degradation of the natural
environment under the Influence of Natural and
Anthropogenic Factors. An imbalance of plant pop-
ulations, caused by the strong pastoral pressure, is
noted in this study area.

The maps study reveals a degradation of the
study area with a significant vegetation cover re-
gression. The degradation of the study environment
is due in large part to the action of man and his ac-
tivities and lets a desolate spectacle. A significant
evolution in land is also highlighted despite the
clarity of the prohibitions.

It emerges from this study that it is extremely ur-
gent to define a concentrated planning and protection
policy for all the countries around the Mediterranean.
If we want to save at least the remains still in place.
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