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ABSTRACT 
In Algeria, the steppe areas of southern Sebdou 
between Tlemcen, El-Aricha and Mecheria are 
the scene of an adverse and continuous eco-
logical imbalance often caused by the strong 
support of human pressure in these ecosystems. 
In arid and semi-arid regions, salinity remains a 
constraint for the development of plants. This 
study focuses on the realization of floristic sur-
veys, where attention was paid to areas occu-
pied by the dominant perennial species (Tamarix 
gallica L.). A correspondence analysis by Mini-
tab 15 software has allowed us to individualize 
the groups of species attracted by some pa-
rameters (edaphic, nitrates, humidity), and eco-
logical gradients appear to affect the distribution 
of these taxa. The study of plant diversity shows 
the dominance of biological type of therophytes 
(41%) and morphological type of the Chenopo-
diaceaes with (25%). For geographical types, the 
strict Mediterranean and circum-Mediterranean 
element predominates. 
 
Keywords: Halophytes; Tamaricacées; Salinity; 
Human Impact; Algeria 

1. INTRODUCTION 

The flora of the arid, especially of high plains Algerian 
steppe is discontinuous. Plants use mainly the locations 
where water is a little more accessible than elsewhere. 
The vegetation of the steppe regions is relatively homo- 
geneous and Mediterranean penetrations are common 
[1,2]. Endemism is high in these vast spaces [3]. A hu- 
man action such as the action of man and his herd is a 
major factor that catalyzes the degradation of plant cover 

in these ecosystems. 
The apparent homogeneity of the vegetation in xeric 

and halophytes hides considerable heterogeneity that is 
related to the diversity of microclimates, topography and 
varying degrees of human pressure [4]. Algerian steppe 
is an expanse of 20 million hectares covered with low 
and sparse vegetation [5]. 

The overgrazing and long dry periods are among the 
factors that have contributed to increasing the fragility of 
these ecosystems and reducing their ability to regenerate, 
namely a decrease in their potential production [6]. The 
floristic analysis of different plant communities and their 
biological characteristics and chronologic could allow us 
to evaluate the critical value necessary for conservation 
management. 

The objective of this work attaches great importance 
to the spatial distribution of plant taxa that occupy these 
places. This distribution follows a very irregular distribu- 
tion of different plant species according to some envi- 
ronmental variations including climate, soil and human 
impact. This study highlights the influence of these pa- 
rameters on the vector shown in factorial designs. 

2. MATERIALS AND METHODS 

2.1. Location and Choice of Stations 

The region, as shown in Figure 1, is located in the 
western part of western Algeria. It is part of an area 
called “High Plains”. The north side opposes a clear way 
for its richness and variety of its landscapes to aridity 
and the relative monotony of the vast plains that stretch 
to the South. 

It is close to Dayet El Ferd, bordered by mountains to 
the northwest by the hills of Sidi Djilali (Jebel Tenouchfi, 
1840 m). It is bordered in the southwest by El-Abed 
Mountains (1450 m) and south-east by the mountains of 
El Gor (Djebel El-Hariga, 1600 m).  
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Figure 1. Location of study site. 
 

The area is crossed by the National Road No. 22 con-
necting the cities of South Tlemcen (Sebdou, El-Aricha, 
Méchéria and Bechar). It lies to the north with a latitude 
of 34˚29' north and longitude 1˚16' West. It is a central 
part of the steppe zone of Tlemcen. The occupied area is 
about 73,700 ha. 

2.2. Climate Summary 

We took into account recent rainfall and temperatures, 
which are spread over almost fourteen years (1998-2012), 
taken at a weather station near El Aricha (Table 1). 

This synthesis was based on a number of parameters 
such as climate regimes seasonal rainfall, the drought 
index, extreme temperatures, minimum values, and fi-
nally Q2 of Emberger. A positioning on pluviothermic 
climagramme of Emberger was made to clarify the bio-
climatic zone. 

2.3. Soil Variables 

Along a transect, we conducted soil samples corre-
sponding to the horizon searched by rooting foster taxa 
[7,8]. The locations of these samples to the total number 
of six were selected in floristically homogeneous areas, 

representative of the station studied. The samples with a 
shovel were brought to the laboratory in bags to carry out 
their analysis. Using a sieve of 2 mm in diameter, we 
recovered useful for the realization of physicochemical 
analyzes fine soil. 

The measured parameters were: particle size, pH, sa-
linity and organic matter, the rate of limestone and Mun-
sell color (Table 2). 

2.4. Floristic Diversity 

In the arid conditions of the study area, the vegetation 
remains highly sensitive to climatic and mechanical in-
fluences, such as grazing or clearing [9]. 

In these areas, the kind Tamarix is among the taxa that 
play an important role in soil conservation against dif-
ferent physical erosion. Hardiness acquired resistance to 
drought, gives it a special interest in the floristic compo-
sition of the study area. The paths of these regions are 
also characterized by unfavorable conditions, mainly 
related to abiotic stresses (drought, salinity). 

As a result of their location-related schemes aridity 
and well-defined salinity, halophytes are divided into 
groups arranged in zones around continental saline de-
pressions or along the seashore [10].  
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Table 1. Average monthly rainfall and temperatures in the station of El-Aricha during the period 1998-2012. 

Station Months J. F. M. A Ma Ju Jul. Au. S. O. N. D. 
Annual rainfall 

(mm) 

Annual rainfall 
(mm) 

21.3 16.4 24.4 21.2 19.6 5.1 3.1 7.8 15.4 19.9 21.5 12.0 188.1 
El-Aricha 

Temperature 
(˚C) 

4.3 6.2 9.5 9.8 17.4 22.2 27.4 27 20.7 14.7 8.8 5.5 
m (˚C) 
−2.2 

M (˚C) 
33.1 

 
Table 2. Results of physic-chemical analyzes of soil. 

Soil texture (%) 
Station 

Sample. 
No A L S T 

pH 
CaCO3 

% 
O.M 

% 
C (%0) 

E.C 
mS/cm 

Color 
Munsell 

1 10 17 31 S.l 8.9 21.8 1.7 10.2 1.2 5YR5/4 

2 14 15 32 S.l 8.9 23.6 1.8 10.4 7.3 5YR5/6 

3 18 34 26 L.s 8.7 17.2 2.2 13.2 1.2 5YR5/6 

4 23 40 23 L 8.7 16.3 3.5 20.6 4.4 5YR6/6 

5 10 23 29 S.l 8.8 19 1.9 11.5 13.6 5YR5/6 

Dayet 
El-Ferd 

6 12 39 24 L.s 8.6 14.5 1.9 11.1 14.5 5YR4/8 

A: Clay; L: Silt; S: Sand; S.l: Sandy loam; L.s: Loamy sand; T: Soil Texture; CaCO3: Limestone; O.M: Organic mater; C: Organic carbon; E.C: Electrical con-
ductivity. 

 
The method used for sampling the vegetation was that 

of Braun-Blanquet (1951) and Guinochet (1973) called 
stigmatiste [11,12]. 

The surface of the record must be at least equal to the 
minimum area [13], containing almost all of the species 
present [14]. The study area was divided into 3 zones 
with a minimum area measured at 64 m2. 

We made the statements accompanied recording sta- 
tioners characters (location, altitude, exposure, substrate, 
geomorphology, slope and recovery rate). 

This station is located near the inland basin Dayet El 
Ferd. We considered in our records only the presence and 
absence of the species, by setting the first number 1 and 
the second the number 0. 

Analysis of floristic surveys was made from minitab 
15 software. This bio-statistical analysis led to a hierar- 
chy of environmental factors determining the diversity of 
vegetation. The variables were introduced in the form of 
codes to facilitate the reading of factorial designs. These 
codes were represented by lowercase letters from the 
vernacular name of the taxa presented and identified 
from the flora Quezel & Santa (1962) [15]. For example, 
it affects the species Eurucaria uncata, code (eu) (Table 
3). Indices presence and absence were retained in the 
statistical treatment by correspondence analysis (A.F.C). 

The determination of biological types of the species 
recorded was based on the Raunkiaer method (1934) 
[16]. 

3. RESULTS 

3.1. Climate 

The dry season lasts from May until October, or 6 

months of drought with a drought index equal to 0.49. 
The rainfall amounts type is P.A.H.E. The value of Q2 

was 18.51. 
According climagramme of Emberger, the station is 

positioned at the upper arid bioclimatic with cold winter 
(Figure 2). The bioclimatic study allowed us to deduce 
that the two weather variables (temperature and rainfall) 
contributed to the ecological bio-components, such as 
salinity; flooding… These factors were considered in 
determining the spatio-temporal distribution different 
plant species of halophytes. 

3.2. Soil Variables 

Texture sandy loam to loamy sand is dominant. The 
limestone varies between 16.3 and 23.6. An alkaline pH 
exceeding 8 at all samples. 

The electrical conductivity varies from 1.2 to 14.5 
mS/cm, was increasing gradually as one approaches the 
Daya. 

The level of soluble salts in the salt-affected soils was 
a function of the depth of the water table salt, texture, 
evapotranspiration and the humidity profile [17].  

Organic carbon varied between 10.2%0 and 20.6%0. 
The following Munsell color varied between samples 
(5YR5/4 5YR5/YR6 6.5/6 and 5YR4/8). 

The edaphic analysis revealed some specific pre-salt 
steppe depressions colonized by halophyte vegetation 
tree on a very loose substrate texture more or less fine 
(silt and sand).  

Other tree formations were generally excluded from 
this type of environment. These soils were characterized 
by the presence of shallow salt water and were subjected   
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Table 3. Floristic inventories. 

SITES El-Aouedj  

SLOPE 0%  

RECOVERY LEVEL 5à10%  

SURFACE AREA 64 m2  

SUBSTRATE Lime store 

NUMEBER OF INVENTORIES P 1 2 3 4 5 6 7 8 9 10

SPECIES            

Stipa tenacissima 10 1 1 1 1 1 1 1 1 1 1 

Atractylis humilis 5 1 0 1 1 0 0 1 1 0 0 

Cistus villosus 2 1 0 1 0 0 0 0 0 0 0 

Tamarix gallica 2 0 1 0 0 0 0 1 0 0 0 

Helianthemum rubellum 1 0 0 1 0 0 0 0 0 0 0 

Thymus ciliatus 2 1 0 0 1 0 0 0 0 0 0 

Schismus barbatus 8 0 1 1 0 1 1 1 1 1 1 

Herniaria hirsuta 8 0 1 1 1 0 1 1 1 1 1 

Adonis dentata 6 0 0 1 0 1 1 1 0 1 1 

Plantago albicans 6 0 0 0 1 1 0 1 1 1 1 

Bromus rubens 5 1 0 0 1 0 1 0 0 1 1 

Poa bulbosa 5 1 0 0 1 0 1 0 0 1 1 

Salvia verbenaca 5 0 1 0 0 0 1 1 1 0 1 

Muricaria prostrata 5 0 1 0 0 0 1 1 0 1 1 

Koeleria phleoides 5 0 1 0 0 0 1 1 1 0 1 

Euphorbia falcata 4 1 0 1 0 0 0 0 0 1 1 

Erodium moschatum 4 0 0 1 0 0 1 0 1 0 1 

Ceratocephalus falcatus 3 0 0 0 0 0 1 0 0 1 1 

Matthiola longipetala 3 0 0 0 0 0 1 0 0 1 1 

Hordeum murinum 2 0 0 0 0 0 1 1 0 0 0 

Peganum harmala 2 0 0 0 0 0 1 1 0 0 0 

Sisymbrium runcinatum 1 1 0 0 0 0 0 0 0 0 0 

Koeleria pubescens 1 1 0 0 0 0 0 0 0 0 0 

Eruca vesicaria 1 1 0 0 0 0 0 0 0 0 0 

Aegilops triuncialis 1 0 1 0 0 0 0 0 0 0 0 

Marrubium vulgare 1 0 0 0 0 1 0 0 0 0 0 

Paronychia argentea 1 0 0 0 0 0 1 0 0 0 0 

Micropus bombycinus 7 1 1 1 1 0 0 1 1 0 1 

Alyssum campestre 6 0 0 1 1 0 1 1 0 1 1 

Astragalus epiglottis 5 0 0 1 0 0 1 0 1 0 1 

Brachypodium distachyum 4 0 0 0 0 0 1 1 1 0 1 

Trigonella polycerata 3 0 0 0 1 1 0 0 0 1 0 

Echinaria capitata 3 0 0 0 0 0 1 0 0 1 1 

Medicago truncatula 2 1 1 0 0 0 0 0 0 0 0 

Astragalus pentaglottis 2 0 0 0 0 0 0 0 0 1 1 

Teucrium pseudo-chamaepitys 1 1 0 0 0 0 0 0 0 0 0 

Bupleurum semi-compositum 1 0 0 1 0 0 0 0 0 0 0 

Euphorbia exigua 1 0 0 0 0 1 0 0 0 0 0 

Evax pigmaea 1 0 0 0 0 0 0 0 0 0 1 

Medicago minima 7 0 1 1 1 1 0 1 1 1 0 

Malva aegyptiaca 7 0 1 0 1 0 1 1 1 1 1 

Noaea mucronata 5 0 1 0 0 0 1 1 1 1 0 
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Filago spathulata 5 0 0 0 1 1 0 1 0 1 1 

Atractylis serratuloides 2 1 1 0 0 0 0 0 0 0 0 

Echium pycnanthum 2 0 1 0 1 0 0 0 0 0 0 

Scorzonera undulata 1 1 0 0 0 0 0 0 0 0 0 

Helianthemum  apertum 1 1 0 0 0 0 0 0 0 0 0 

Helianthemum hirtum 1 1 0 0 0 0 0 0 0 0 0 

Launea residifolia 1 0 1 0 0 0 0 0 0 0 0 

Salsola vermiculata 1 0 0 1 0 0 0 0 0 0 0 

Sanguisorba minor 1 0 0 0 0 0 0 0 1 0 0 

P: Presence. 

 

 
*1: Study site. 

Figure 2. Positioning of the study area on the Emberger clima- 
gramme. 
 
since their implementation in terms of salinity and large 
water logging with variable intensity [18]. 

3.3. Discrimination by Correspondence 
Analysis (A.F.C) 

The A.F.C has allowed us to individualize sets of spe- 
cies with similar ecological affinities; it clarifies the 
structures of differentiated vegetation in these stands [19]. 
Therefore, it can highlight the strong cash contribution in 
factorial designs and understand the distribution of these. 
This distribution is undeniably dependent on environ- 
mental factors. 

Floristic surveys at this station show the presence of a 
population dominated by halophyte species Tamarix gal- 
lica L. introduced into the area by reforestation in the 
1970 around the periphery of the Daya. This taxon is 
reproduced perfectly alongside therophytes species 
(Brachypodium distachyum, Micropus bombicinus...). 

The minitab 15 software processes sets of species 
were distributed along the factorial designs formed by 
the Axes (1 and 2) with strong contributions. We tried to 
understand the distribution function of gathering struc- 
tures of vegetation governed by environmental factors 
identified by gradients whose meaning obeys the location 

of the cash contribution of strong factorial designs [20]. 
Each species represented by a code took its place on 

factorial designs. 
The rest of the taxa included in the (Table 4) which 

are represented, their contact with the values on Axis 1 
and 2. These values allowed us to easily identify the spe- 
cies of the factorial design. 

Interpretation of Factorial Designs 
- (Zone 1). Axis 1 - 2 (Figure 3). Value = 4.73. Inertia 

ratio = 47%. This axis contains in the positive side spe- 
cies indicator gradients of salinization Tamarix gallica 
(2.0) of psammophitisation Schismus barbatus (1.9) and 
overgrazing Noaea mucronata (0.9). Tese gradients re- 
placed limestone gradient indicated by the species Poa 
bulbosa (0.3). We also found some post-crop species 
Malva aegyptiaca (1.7) and Muricaria prostrata (1.0)… 

On the negative side position, we found steppe species 
of Mediterranean dry grasslands, Thymus ciliatus (−0.9) 
and Koeleria pubescens (−1.2)… The gradients pre- 
sented are those that show the human impact and thero- 
phitisation Astragalus pentaglottis (−0, 1) and Mar- 
rubium vulgare (−0.7)… 

- (Zone 2). Axis 1 - 2 (Figure 4). Value = 4.63. Inertia 
ratio = 46%. 

At this axis we find halophytes taxa Tamarix gallica 
(0.2), Brachypodium distachyum (0.6) creating a positive 
and increasing salinity gradient. 

The gradient was also represented by psammophitisa- 
tion, Schismus barbatus (0.4) alongside other gradients 
like overgrazing and steppe, Noaea mucronata (1.2), 
Micropus bombycinus (1.8). 

On the negative side appeared species of the steppes 
and dry pre-steppes, like Adonis dentata (−1.4) Filago 
spathulata (−1.8), Astragalus Pentaglottis (−1.4) gener- 
ating gradients steppe and human impact. 

- (Zone 3). Axis 1 - 2 (Figure 5). Value = 2.70. Inertia 
ratio = 27%. 

This line seemed to be managed by the same environ- 
mental factors that these precedents.  
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Table 4. Coordinates of species. 

SPIECES Code Indiv. Axis: 1 Axis: 2 

Tamarix gallica tg 1 2.06176483 1.82268615 

Atractylis humilis ahu 2 0.18746175 1.94189319 

Cistus villosus civ 3 −1.03007347 0.82624634 

Helianthemum rubellum hru 3 −0.78923077 0.09870069 

Thymus ciliatus tc 3 −0.9316649 1.32637496 

Schismus barbatus sb 4 1.96419167 0.09521696 

Herniaria hirsuta hh 5 1.98563516 0.18977741 

Adonis dentata ade 6 1.30057226 −0.05221344 

Plantago albicans pa 7 1.37906351 1.32570799 

Bromus rubens br 7 0.33587037 0.18333438 

Poa bulbosa pb 7 0.33587037 0.18333438 

Salvia verbenaca sav 7 0.97244641 −1.40852751 

Muricaria prostrata mp 7 1.03338802 −1.33890099 

Koeleria phleoides kph 7 0.97244641 −1.40852751 

Euphorbia falcata ef 7 −0.1562795 0.53203863 

Erodium moschatum emo 7 0.4173629 −1.11396642 

Ceratocephalus falcatus cf 7 0.23829721 −1.54413482 

Matthiola longipetala ml 7 0.23829721 −1.54413482 

Hordeum murinum hm 7 −0.13020138 −1.16316374 

Peganum harmala ph 7 −0.13020138 −1.16316374 

Sisymbrium runcinatum sr 3 −1.27008077 0.32645142 

Koeleria pubescens kp 3 −1.27008077 0.32645142 

Eruca vesicaria eve 3 −1.27008077 0.32645142 

Aegilops triuncialis at 3 −0.73944263 −0.28262378 

Marrubium vulgare mv 7 −0.71226568 0.50426885 

Paronychia argentea pa 7 −0.63549676 −1.24992711 

Micropus bombycinus mb 2 0.91628556 1.66756947 

Alyssum campestre alc 6 1.32201575 0.04234701 

Astragalus epiglottis ae 7 0.4173629 −1.11396642 

Brachypodium distachyum bd 7 0.68265098 −1.52699798 

Trigonella polycerata tp 7 0.06091577 1.60277886 

Echinaria capitata ec 7 0.23829721 −1.54413482 

Medicago truncatula mt 3 −0.98028533 0.44492188 

Astragalus pentaglottis ap 7 −0.15544409 −0.69530195 

Teucrium pseudo-chamaepitys tpc 3 −1.27008077 0.32645142 

Bupleurum semi-compositum bsc 3 −0.78923077 0.09870069 

Euphorbia exigua ee 7 −0.71226568 0.50426885 

Evax pigmaea ep 7 −0.59020968 −0.79388841 

Medicago minima mm 8 1.46983785 2.33676754 

Malva aegyptiaca ma 5 1.74562787 −0.31001751 

Noaea mucronata nm 7 0.96818362 −0.91714688 

Filago spathulata fs 7 1.00523953 1.29674805 

Atractylis serratuloides ats 3 −0.98028533 0.44492188 

Echium pycnanthum ep 3 −0.40102676 0.71729977 
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Scorzonera undulata su 3 −1.27008077 0.32645142 

Helianthemum apertum hap 3 −1.27008077 0.32645142 

Helianthemum hirtum hhi 3 −1.27008077 0.32645142 

Launea residifolia Lr 3 −0.73944263 −0.28262378 

Salsola vermiculata sv 3 −0.78923077 0.09870069 

Sanguisorba minor sm 7 −0.65541408 −0.3721343 

Stipa tenacissima stt 7 −0.65541408 −0.3721343 

Artemisia herba-alba aha 7 −0.65541408 −0.3721343 

Indiv.: Individuel. 

 

 

Figure 3. Factorial plan of taxa: Axis 1 - 2 (Zone 1). 
 

 

Figure 4. Factorial plan of taxa: Axis 1 - 2 (Zone 2). 
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Figure 5. Factorial plan of taxa: Axis 1 - 2 (Zone 3). 
 
3.4. Floristic Diversity (Figure 6) 3.4.4. Biogeography Characterization 

The strict Mediterranean element and circum-Méditer- 
raneen occupy the first place with 30%, followed by the 
cosmopolitan species with 13%. The rest goes to the Sa- 
hara element with a rate that does not exceed 7%.  

Many examples show that changes in the composition 
and reduced diversity exert some influence on the bio- 
logical characterization and especially the distribution of 
different classes of biological and morphological types 
and the systematic and biogeographical distribution. 4. DISCUSSION 

3.4.1. Biological Types In this work, bioclimatic study area clearly indicates 
that we are in arid zone, which is a reduction factor of 
the floristic diversity that allows the installation of salt- 
tolerant vegetation. This halophytic vegetation has de- 
veloped around the inland basin of the Daya creating a 
humid microclimate in dry areas [21]. At this scale, bio- 
climatic asymmetry creates fairness in the distribution of 
vegetation will depend on orographic and topographic 
contrasts. 

The floristic composition contains 41% of therophytes, 
38% of chamaephytes, 9% of hemicryptophytes and 6% 
of geophytes and phanerophytes. It seems again that the 
plant communities identified also give great importance 
to therophytes and chamaephytes. 

These two types of vegetation are well adapted to 
steppe zones. Overgrazing and aridity have consistently 
led the development of taxa such as, Noaea mucronata, 
Atractylis serratuloides, Peganum harmala… On the substrate, the predominance of fine texture 

gives it a sandy-loam texture. The fine silts and clays 
react primarily to the dynamics of salts [22]. Indeed dur- 
ing the dry season, they favor the ascending soluble salts 
by capillary rise and salinity gradient is then directed 
towards the surface movement. In the rainy season, they 
promote stagnation of water and water logging of super- 
ficial horizon. Both soil factors (salinity and texture) are 
fundamentally responsible for the distribution of salt- 
tolerant species in our area. 

3.4.2. Morphological Types 
Woody perennials types took the first dominant posi- 

tion with a rate of 37% followed by perennials herba- 
ceous with 34% and annual herbs with 29%. 

3.4.3. Systematically Characterization 
This area is characterized by the dominance of taxa 

belonging to the botanical family of Chenopodiaceaes 
(25%). This category consists mainly of halophytes sub- 
jects. 

The dynamic schemes developed from the factorial 
plans have managed to highlight ecological gradients of 
human impact (overgrazing and degradation) and bio- 
logical gradients (therophytisation and psamophitisation). 
This link leads to a tendency to contiguity wealth thero- 
phytes which seems to be a corollary to the degradation  

The Asteraceaes and Poaceaes occupy second and 
third place with rates of 21% and 12% respectively. The 
rest is accounted for by families whose rate does not ex- 
ceed 5%.    
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Figure 6. Representation areas of biological forms. 

 
and desertification. We are in front of an adaptation 
strategy to lower canopy and soil resources. In any case, 
the rate of therophytes in plant communities naturally 
increases with aridity [23]. 

5. CONCLUSIONS 

Algerian steppe was exposed for a long time to inten- 
sive exploitation of these resources (uprooting, graz- 
ing…). It is in the process of losing its potential resil- 
ience that ensured its restoration by a simple rational 
management. A state of floristic and ecological places 
could be very beneficial any time to initiate conservation 
programs. 

The study of the vegetation in the steppe ecosystem 
sparked a demonstration of a number of gradients that 
are managed by different environmental factors. These 
gradients were positive or negative with respect to the 
center axes. The origin of these factors has a link with 
soil (salinity, lime…), human impact (overgrazing, deg- 

radation) and biological (therophytisation, psamophitisa- 
tion). 

The plant communities of this area are dominated by 
chamaephytes and characterized by a low representation 
of hemicryptophytes and geophytes. On the phytochori- 
que map the Mediterranean element (30%) dominates the 
other. 

As for biodiversity beyond the local extinction of 
many species of pastoral taxa considered like “macro 
species”, and lost their most important representation in 
terms of productive potential. Under the weight of per-
manent grazing, their gene pool is heavily eroded. This 
calls for further study of some endemic taxa to assess if 
possible the state of their regression. 

The identification of these ecological gradients could 
be used to reorganize the research areas in these ecosys- 
tems. A triggering of a global approach will be based on 
a participatory conservation management device [24]. 

Finally, the recommendation for the preservation of 
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these populations in vulnerable areas could save a threa- 
tened biodiversity, and make sure even the breeding of 
livestock in the pastoral areas [25]. 
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