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ABSTRACT
Though the soil of coastal areas of the Nador lagoon is very rich in total limestone, it’s very poor in
nitrogen, in organic matter, in phosphorus (P2O5) and in active limestone. Furthermore the substrate of the beach
and the fixed dunes are salty with a relatively high content of Potassium (K2O), while the embryonic dunes, mobile
dunes and the semi fixed dunes are not salty and have a relatively low level of potassium. Besides, the distribution
of coastal dune vegetation could be controlled by the Salinity level and the potassium concentration.
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INTRODUCTION
Classically, coastal dunes profile can be described as a succession of well-defined areas.
From the sea to the continent, we can underscore that: the beach is devoid of any vegetation
for instance, embryonic dunes, mobile dunes or white dunes, semi-fixed dunes or transition
dunes , fixed dunes and forested dunes [24]. Mobile dunes and embryonic dunes are foredunes
[28, 11]. These dune fractions correspond to both morphodynamic and phytosociological
division [14]. This dune profile, typical of the Atlantic dunes, is however modified according to
sedimentary environments (lagoons, estuaries…), geological environments (sharp cliff or dead
cliff) and human activity. In the SIBE (Site of Biological and Ecological Interest) of the Moulouya
Mouth and the Nador lagoon (Mediterranean, north-eastern Morocco), temporary salt
marshlands consist of plants that are rich in halophyte, succeeding to the semi-fixed dunes [16,
17].
Among the coastal environments that display a vegetal zonation from the vegetation of
the embryonic dunes until the salt marshlands (fixed dunes) halophytes, there is the coast of
SIBE the Nador lagoon. This SIBE, classified RAMSAR site in 2005 [2], is located in the eastern
region of Morocco in latitude 35°10’N and between longitude 02°45’W and 02°57’W and it
covers an area of 14,000 ha. The SIBE is an important lagoon area of the Mediterranean coast
which is composed of the Nador lagoon, its southeast and northwest dune ridges, and salt
marshlands of Kariat Arekmane. The rainfall varies between 300 and 400 mm [21, 22] and the
relative humidity is close to 75% [5].Monthly average temperatures fluctuate between a
maximum (M =33.5) during the hottest months (summer) and a minimum (m = 5.3) during the
coldest months (winter). The level of vegetation is thermo Mediterranean [1, 27] with a semiarid bioclimatic weather [13, 29].
The aim of this study of coastal areas is to identify some edaphical factors that can
control the distribution of coastal dune vegetation.
MATERIALS AND METHODS
The present edaphical study concerns five coastal areas namely; the beach, the
embryonic dunes, the top of mobile dunes, semi-fixed dunes and fixed dunes (dry banks of the
lagoon). From each coastal area three samples of soil (depth: 30cm) were taken during the
month of May (year 2010). Soil analyses focused on the total limestone, active limestone,
salinity, total nitrogen, organic matter, phosphorus (P2O5) and potassium (K2O).Determination
of total limestone was made by the Bernard calcimeter at 20°C, while the determination of
active limestone was done according to the Drouineau method [12] modified by Galet. The
salinity was estimated by electrical conductivity of soil solution; 1/5extract (salinity E1/5) and
saturated paste extracts (salinity E.S) [26]. Total carbon was determined according to the
method of Walkley and Black [30], and then the organic content was deduced by multiplying
the rate of total carbon by a coefficient of 1,724. The content of total nitrogen was appreciated
by the determination of nitrogen using the Kjeldahl-Wilforth-Gunning method [3]. The K2O
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content was determined after extraction by neutral normal ammonium acetate (CH3COONH4).
For P2O5, extraction was made by a sodium bicarbonate (NaHCO3) according to the Olsen & al.
method [25] and the calorimetric determination was made according to the Duval protocol
[10].
RESULTS AND DISCUSSION
The concentration of total limestone (figure 1) is between 400,20 and 440,67g/Kg. Thus
the substrate is very rich in limestone. This richness in limestone, related to the Abundance of
shelly debris, was also reported in the coastal dunes of Mehdia (Atlantic coast, Morocco) where
the values are between 270,50 and 470g/Kg [4] and in the coastal dunes of the Moulouya
mouth where the contents are estimated at 380,60g/Kg [7]. Active limestone (figure 1) is very
low hardly reaching 30g/Kg. The same result was reported in the European Atlantic dunes
where the rate of active limestone is ≤ 34g/Kg *15+.

Figure 1: Rate of total limestone and active limestone (average value) in the coastal areas of Nador lagoon

The substrate of the beach and fixed dunes is saline to strongly saline (salinity E.S), while
the embryonic dunes, mobile dunes and semi fixed are unsalted (salinity E1/5 and salinity E.S)
(Figure2). The lowest salinities are recorded in these last areas. These results confirm those of
Despeyroux [9], where the salinity level in dune ridge of Aquitaine (France) does not exceed
0.20% (3mmhos/cm). Low salinities (less than 2,50mmhos/cm) were also measured in the
mobile dunes of the Moulouya mouth [7.8].However the salinity measured at the mobile dunes
of Saidia (Mediterranean, north-eastern of Morocco) is much higher reaching 7.20% [19].
The soil of coastal areas is very poor in organic matter that does not exceed 3500mg/Kg
(figure 3). This low organic matter level is consistent with other authors findings; 400 to
4500mg/Kg for Géhu *15+ and ≤1200mg/Kg for Bouziani [7]. This low level in organic matter was
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also observed on the dunes of the North Sea [18, 20, 23]. Nevertheless higher values in organic
matter (55000mg/Kg) were recorded in the costal dunes of Moulouya Embouchure [19]. The
rate of organic matter seems to increase from the beach to fixed dunes.

Figure 2: Salinity (average value) in the coastal areas of the Nador lagoon

Figure 3: Rate of organic matter (average value) in the coastal areas of the Nador lagoon

Total nitrogen (figure 4) does not exceed 160mg/Kg, which means that the soil is very
poor in nitrogen. Géhu studies [15] on the European Atlantic dunes show similar results, with
low total nitrogen rates ranging from 30 to 250mg/Kg. However recent studies on the Aquitaine
dunes showed higher values, ranging from 600 to 1000mg/Kg [14]. As for organic matter, total
nitrogen level is relatively high at the banks of the lagoon.
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The content of P2O5 in coastal areas is very low and constant (approximately 2,3mg/Kg),
while the K2O is variable (figure 5). This low phosphorus level reminds that one found in coastal
dunes of Aquitaine [18,23]. However the P2O5 content measured by Géhu [15] on the
European Atlantic dunes varies in wide range from 0 to 80mg/Kg which corresponds to very low
to very high level of P2O5.

Figure 4: Rate of total nitrogen (average value) in the coastal areas of the Nador lagoon

Figure 5: Rate of P2O5 and K2O (average value) in the coastal areas of the Nador lagoon

K2O concentrations are higher in the beach and the banks of the Lagoon (123,30 and
146,70mg/kg respectively). Embryonic dunes, mobile dunes, and semi-fixed dunes show lower
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rates (between 46.70 and 56,70mg/Kg). The lowest values of K2O are registered in mobile
dunes and semi fixed dunes.
CONCLUSION
Among the physicochemical parameters studied, it seems that the salinity and the K2O
rate are the only ones that have notable édaphical variation between different coastal areas.
Even if the rate of organic matter and total nitrogen varies, the soil remains poor in these two
elements. Salinity and K2O level (in addition to sand deposition) may contribute to understand
the zonation of coastal dune vegetation in the site understudy.
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