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ABSTRACT

Aim of the study

The north-east of Algeria, which comprises an arid Saharan region with a sparse plant ecosystem, was the
subject of a phytoecological analysis aimed at inventorying its plant species as well as identifying the factors
impacting this random floral succession.

Materials and methods

Four oasis sites in the southern region of El Oued were sampled. Species richness, life forms, chorology, plant
cover rate, spatial distribution and similarity were analyzed. The disturbance index of the plant cover was
calculated. An evaluation of the effect of soil salinity and pH on halophytic plants was conducted. This study,
carried out from 2019 to 2023, involved 80 surveys, and the statistical analysis applied the Xlstat V16 tools.

Results and conclusions

45 species were identified, divided into 37 genera and 19 families. Poaceae were the most widespread, fol-
lowed by Asteraceae and Fabaceae. Among life forms, therophytes and chamephytes were dominant. Chor-
ologically, Saharo-Sindian species were the most represented, followed by endemic southern Mediterranean
and Saharan species. The disturbance index revealed significant degradation of herbaceous species, particu-
larly those associated with the original flora. Numerical analysis, on the one hand, indicated the progressive
loss of certain species, probably due to anthropogenic activities such as overgrazing by wandering camel
herds, as well as to climate change, and on the other hand, it demonstrated the existence of distinct groups of
plant samples, reflecting the impact of environmental factors, where species richness is influenced by signs

of degradation due to human activities.

Keywords: degradation, flora, northern Sahara, El-Oued

INTRODUCTION

The plant heritage of the El-Oued region in southern
Algeria is facing degradation due to a combination of
natural and anthropogenic factors, notably: recurrent
drought, aridity, and overgrazing by wandering cam-
el herds. According to Halis et al. (2012), El Oued’s
flora, characterized by sparse shrubs and grasses, is
concentrated at the base of the dunes and is under-
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going significant degradation, particularly among the
endemic species. Moreover, endemic plants in Alge-
ria and Tunisia are particularly abundant (Sakhraoui
et al., 2020). To effectively conserve this unique flo-
ra, a thorough understanding of its diversity is crucial
(Quézel and Santa, 1962). This requires an in-depth
analysis of the floristic composition and ecological
factors influencing its distribution. Such an analysis
will help assess potential floristic losses and inform
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appropriate conservation programs about this Saha-
ran region, where protection measures are currently
lacking (Afokpe et al., 2022). Consequently, this study
aims to inventory plant species in the oasis zones of
El-Oued, and to analyze the relationship between taxa
and their environment (Jinlong et al., 2025). We en-
deavour to gain insight into biodiversity and spatial
distribution patterns (Moualki and Boukrouma, 2021).
This assessment will contribute to the development of
a warning system for Saharan ecosystems and support
the implementation of effective conservation strate-
gies (Manob et al., 2025; Monde et al., 2024).

MATERIALS AND METHODS

Site selection

The survey sites are located in the province of El-Oued,
in northeastern Algeria, and south of the Saharan Atlas.
Four sites were selected for the study (Fig. 1), withacom-
bined total area of 20,000 hectares. These include: Oued

El Alenda site located at 33°11°30.34”°N 6°41°8.35”E at
an altitude of 102 m above sea level (Fig. 2), Wermes
site located at 33°25°33.17”N 6°45°33.17”’E, at an al-
titude of 74 m above sea level (Fig. 3), Debila site lo-
cated at 33°28°45.25”N 6°55°16.09”E, at an altitude of
70 m above sea level (Fig. 4), and Nakhla site located
at 33°17°13.40”N 6°59°49.95”E, at an altitude of 90 m
above sea level (Fig. 5). In the studied sites, we carried
out 20 surveys at each site. An inventory of the vascular
flora of each site was drawn up (Table 1). The general
views of the study sites landscapes (Fig. 2, 3, 4, and 5)
illustrate the homogeneity of the areas explored and the
distribution of all plants.

Climate

To differentiate the El Oued Oasis region climatically,
we used the Bagnouls-Gaussen ombrothermic diagram.
An analysis of 2020 climate data provided by www.
climate-data.org (December 30, 2023) indicates that
annual precipitation during the study period recorded

N

5945 6°

N

™= S 1] oot

33°30

TR 5

a

D .

O Mediteranean Sea
—

North Algeria {5

[z
[V

5

“Legend

SD El Oued province boundaries
(] Administrative boundaries
Il E! Oued City

/\  North investigation areas

;C,f O South investigation areas
o
lie)

El OﬂuedyCily , Coordinate System: GCS WGS 1984

/ - Datum: WGS84
Oued El Alenda ) N Units: Degree

X ; -
n 3 n
N \ p . 4 ko
“ B o “

: : ; 2 —r y 10 2 4
5°45' 6° 6°15 6°30' 6°45' 7/ 0—5— g . 3 ?(ilometers

Fig. 1. Study areas around El Oued Oasis (source: Authors’ own elaboration)
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an average of 89.21 mm, with a maximum in January
(12.3 mm) and a minimum in July (0 mm). The average
annual temperature was 25.19°C, with a maximum in
July (45.9°C) and a minimum in January (12.7°C).

Soil sampling

Physical analysis

Particle size analysis was carried out by sieving the soil
samples through a series of pore meshes of decreasing
size: 2 mm, 500 pm, 250 pm, and 50 um. The fine frac-
tion, consisting of particles smaller than 2 um, was also
collected. Soil moisture was measured gravimetrically
by determining the difference in weight before drying
(P1) and after drying (P2) the samples in an oven at
105°C for 24 hours. Moisture content was calculated as
a percentage, using the following formula:

o, h=h

-100 (1

B

Chemical analysis

The soil pH was measured electrometrically, using
a pH meter on a soil-water suspension (distilled wa-
ter) at a ratio of 1:5. Electrical conductivity (EC) was
determined at 25°C, using a conductivity meter with
a soil/water ratio of 1:5. Total limestone content was
measured volumetrically, using the Bernard calcime-
ter, which involves breaking down calcium carbonates
with hydrochloric acid, then measuring the volume of
CO, released.

Flora sampling

An inventory was carried out by systematic random
sampling in spring (March—May) from 2019 to 2023.
This approach, based on vegetation physiognomy, in-
volved calculating the minimum area of each site to
ensure representative sampling (Merabti et al., 2022).
The minimum area, defined as the zone containing
nearly all the species in the plant community, was
determined using the nested surfaces method (De-
ghiche Diab et al., 2016). During each inventory, the
data concerning the abundance and dominance of each
plant species were recorded. For each species recorded
during the inventories, we assigned a semi-quantitative
index based on the abundance-dominance scale devel-
oped by Braun-Blanquet et al. (1952) and then refined
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by Gillet (2000). This scale comprises the following
categories: 5, 4, 3, 2, 1 and +. This methodology has
been applied by various authors, such as Hamel et al.
(2013), in the context of rare and endemic vascular
flora of the Edough peninsula (northeastern Algeria).
Inventories were carried out with latitude, longitude,
and altitude determined by GPS, and exposure was
established using a compass. According to Deghiche
Diab et al. (2016), sampling areas varied from 200 to
400 m?. A total of 80 inventories were carried out over
five years, at a rate of around four inventories per site
per year. Plant species were identified using the follow-
ing references: New Flora of Algeria and the Southern
Desert Regions by Quézel and Santa (1962), Flore du
Sahara by Ozenda (2004) as well as Synonymic and
bibliographic index of North Africa plants by Dobig-
nard and Chatelain (2013). Taxonomic nomenclature
is based on the International Plant Names Index Plant
(2025) at https://www.ipni.org. Life forms were de-
fined according to Raunkiaer (1934). Reference spec-
imens were deposited at the Laboratory for Biodiver-
sity and Applications of Biotechnology in Agriculture,
University of El-Oued, Algeria. The plant community
disturbance index (DI) of Gnahor¢ et al. (2020) was ap-
plied to deduce the impact of anthropogenic actions on
floristic diversity. This index considers the abundance
of two life forms, therophytes and chamaephytes (Loi-
sel and Gamila, 1993). It is calculated as follows:

Pl ( Number of chamaephytes + Number of therophytes ) y

Total number — f species

x100 )

Firstly, the Shannon diversity index was calculat-
ed for each site over the five study campaigns using
the methods by Chytry et al. (2002) and Gillet (2000).
This index provides a mathematical measure of spe-
cies diversity within a community and is derived from
the following formula:

r_ n _ &
H' = Zi:lpi Log,p; and p; = N 3)
where:
P, — set of species ranging from 1 to n,
n.  — number of individuals of each species,
N — total number of individuals of all species,

Log,— logarithm of a number.
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Secondly, the Serensen-Dice similarity index is
applied. Similarity, with values ranging from 0 to 1,
indicates the links that exist between the group(s). Ac-
cording to Marcon (2024), the similarity index, with
values ranging from 0 to 1, denotes the possible and
existing links between groups of species; however, ac-
cording to Hammer and Harper (2001), the similarity
index is used to compare plant associations.

RESULTS AND DISCUSSION

These Saharan flora sites were delineated, illustrated,
and characterized as follows:

Debila site: Located in the northern part of the
study area, this site has a Saharan physiognomy with
a diversity of plant species (Fig. 2). It is less affected
by human activities, making it a typical potential ex-
ample for biodiversity protection (Halis et al., 2012).

Nakhla site: Located in the western part of the
study region, this site has a dense plant physiognomy

Fig. 2. Landscape of Debila site (source: Authors’ own elab-
oration)

Fig. 4. Landscape of Oued El-Alenda site (source: Authors’
own elaboration)
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and a lower altitude (Fig. 3). It is facing increased an-
thropic pressure, threatening some species with severe
degradation (Akshaya et al., 2020).

Oued El-Alenda site: Characterized by a Saharan
physiognomy and difficult human access, this site expe-
riences a harsh climate with cold winters, hot summers
and significant temperature variations. Preserving this
unique biotope and its wealth of flora is crucial to en-
suring its sustainability. Protected areas can play an es-
sential role in maintaining these sites unaltered (Fig. 4).

Wermes site: This site features a desert landscape
with very high temperatures, scarce rainfall (less than
50 mm per year) and low biodiversity due to overgraz-
ing and human activities. The soil is poor and dom-
inated by sand dunes, stabilized by psammophilous
plants (Fig. 5).

Flora characteristics
This inventory recorded 45 species, belonging to 37
genera and 19 botanical families (Table 1).

Fig. 3. Landscape of Nakhla site (source: Authors’ own elab-
oration)

Fig. 5. Landscape of Wermes site (source: Authors’ own
elaboration)
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Table 1. Species inventoried in the El Oued Oasis region

. . . . . Occurrence
Families Species according to IPNI Geographic type Life form Index %

Bassia muricata (L.) Asch. Saharan The. 13

Cornulaca monacantha Delile Saharo-Sindian Cha. 53
Amaranthaceae

Salsola foetida Vest ex Schult. Saharo-Sindian Cha. 20

Traganum nudatum Delile Saharo-Sindian Cha. 38

Albuca amoena (Batt.) J.C.Manning & Goldblatt Endemic Geo. 15
Asparagaceae

Drimia noctiflora (Batt. & Trab.) Stearn Endemic Saharan Cha. 15

Anthemis stiparum Pomel Endemic Algero- Moroccan Hem 15

Centaurea furfuracea Coss. & Durieu North African The. 30
Asteraceae Ifloga spicata (Forssk.) Sch.Bip. Saharo-Sindian The. 25

Koelpinia linearis Pall. Medltf:rrano-Saharo-Irano- The. 23

Turanian

Picris asplenioides L. Endemic Algero- Tunisian The. 13

Echium humile Desf. Mediterrano-Saharan The. 38
Boraginaceae

Moltkiopsis ciliata (Forssk.) .M. Johnst. Saharo-Sindian The. 23

Lobularia libyca Meisn. South-Mediterranean The. 35
Brassicaceae

Moricandia suffruticosa (Dest.) Coss. & Durieu  Mediterrano-Saharo Sindian The. 30

Herniaria fontanesii J. Gay Ibero- Central Mauritanian Cha. 18

Polycaffpaea repens (Forssk.) Asch. & Saharo-Sindian The. 35
Caryophyllaceae  Schweinf.

Spergularia diandra (Guss.) Heldr. Saharg-Smdlano—Irano— The. 18

Turanian

Cistaceae Helianthemum lippii (L.) Dum.Cours. Mediterrano-Saharan Cha. 20
Cleomaceae Cleome arabica L. Saharo-Sindian The. 38
Cyperaceae Cyperus conglomeratus Rottb. Tropical-Subtropical Cha. 18
Ephedraceae Ephedra alata Decne. Saharo-Sindian Pha. 63

Astragalus crenatus Schult. Mediterrano-Saharan The. 48

Astragalus gomboeformis Pomel Endemic North Saharan Cha. 33
Fabaceae Astragalus arpilobus Kar. & Kir. Saharo-Sindian The. 28

Calobota saharae (Coss. & Durieu) Boatwr. & Endemic Saharan Pha. 20

B.-E.van Wyk

Retama raetam (Forssk.) Webb Saharo-Sindian Pha. 43

www.acta.urk.edu.pl 95


http://dx.doi.org/10.15576/ASP.FC/209239
http://acta.urk.edu.pl/pl

Azzeddine, H., Abdelghani, Z. (2025). Floristic analysis of spontaneous saharan plants: a case study of the southern oasis region of
El Oued, Algeria. Acta Sci. Pol., Formatio Circumiectus, 24 (2),91-103. DOI: http://dx.doi.org/10.15576/ASP.FC/209239

Table 1. cont.

- . . . . Occurrence
Families Species according to IPNI Geographic type Life form Index %
Asphodelus refractus Boiss. Saharan The. 40
Liliaceae
Asphodelus tenuifolius Cav. Macaroniso-Mediteranian Geo. 15
Cistanche violacea (Desf.) Hoffmanns. & Link ~ Endemic North African The. 10
Orobanchaceae
Cistanche tubulosa (Schenk) Wight ex Hook.f. ~ South-Mediterranean Hem. 15
Plantaginaceae  Plantago indica L. Sub-Mediterranean The. 18
Stipagrostis acutiflora (Trin. & Rupr) De Winter  African-North-Tropical. Hem. 15
Stipagrostis obtusa (Delile) Nees Saharo-Sindian The. 30
Cutandia dichotoma (Forssk.) Tr Mediterranean Geo. 60
Poaceae Cynodon dactylon (L.) Pers. Thermocosmopolitan Cha. 28
Centropodia forskaolii (Vahl) Cope North and South Saharan. Hem. 48
Centropodia fragilis (Guinet & Sauvage) Cope  Endemic Saharan Hem. 30
Stipagrostis pungens (Desf.) De Winter Saharo-South African Pha. 38
Calligonum azel Maire Endemic Pha. 20
Polygonaceae Calligonum comosum L’Hér. Saharo-Sindian The. 15
Rumex spinosus L. Mediterranean Hem. 15
Resedaceae Reseda decursiva Forssk. South-Mediterranean The. 10
Zygophyllum mayanum (Schltdl.) Saharo-Sindian Hem. 15
Zygophyllaceae
Peganum harmala L. Irano-Turano-European The. 40
Explanations:

Life form: Cha.: chamaephyte, Hem.: hemicryptophyte, Pha.: phanerophyte, Tea.: therophyte, Geo.: geophyte

Six families account for 60% of the total species
present in the vicinity of the El-Oued Oasis. The
dominant families are Poaceae (15.55%), Astera-
ceae (11.11%), Fabaceae (11.11%), Amaranthaceae
(8.88%), Caryophyllaceae (6.66%) and Polygonace-
ae (6.66%). The other families each count between
one and two species. These results concur with those
of Neffar et al. (2013), who identified Asteraceae as
the most important family in the Algerian flora, par-
ticularly in arid and semi-arid regions. According to
the index of occurrence of the different species (Ta-
ble 1), 9% of species are ubiquitous, with an index of
occurrence of between 40% and 50%. However, 5%
of species exceed 50%, while 87% of species are less
than 40%.
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Life forms and chorology

The life forms listed, in descending order of preva-
lence, are: therophytes (44.44%), chamaephytes (20%),
hemicryptophytes (17.78%), phanerophytes (11.11%),
and geophytes (6.67%). According to Prochazka et al.
(2024), these species thrive in resource-rich environ-
ments characterized by sufficient moisture and nutrients.
The scarcity of water in the study area and the loose soil
structure did not favor phanerophyte or geophyte spe-
cies known for their perennial character. On account of
our study area being warm and geographically located
north of the Sahara, we recorded a dominance of the
Saharo-Sindian chorological type (13%), followed by
the Southern Mediterranean chorological type (4%)
(Table 2). These results concur with those reported by

www.acta.urk.edu.pl
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Table 2. Species reproduction rates and their chorology recorded in the vicinity of the El Oued Oasis

Life form Number of species Share (%) Biogeographical type =~ Number of species Share (%)
Therophytes 20 44 Saharo-Sindian 21 47
Chamaephytes 9 20 Mediterranean 11 24
Hemicryptophytes 8 18 Endemic 9 20
Phanerophytes 5 11 Africo-Tropical 2 4
Geophytes 3 7 Transition group 1 2

Cosmopolitan 1 2

Khechekhouche et al. (2020) in their study of the floris-
tic composition of Chott Edhiba in the El Oued region.
The distribution of life forms follows the following pat-
tern: Th > Ch > He > Ph > Ge. This pattern reflects
the ecological conditions and specific requirements of
the species in the study area, notably temperature, water
availability, and soil depth. Environmental factors, no-
tably water stress and anthropogenic activities such as
harvesting and overgrazing, contribute significantly to
habitat degradation. These results concur with those of
Khechekhouche et al. (2020), who highlighted the detri-
mental effects of abiotic factors on plant degradation in
arid regions. This reflects a climate-related pioneering
phase (El Hafian et al., 2014).

To analyze the chorology results, we chose to group
species’ chorologies into biogeographic clusters with
close affinities, as cited by Abo Hatab et al. (2024),
according to which the Saharo-Sindian region is char-
acterized by savannas, semi-deserts, and hot deserts.
The Saharo-Sindian type, in our case study, encom-
passes species including Saharo-Sindian, Saharan,
North-South-Saharan, Saharo-South-African, Mediter-
ranean-Saharan-Irano-Turanian, Mediterranean-Saha-
ran-Sindian and Saharo-Sindian-Irano-Turanian spe-
cies. The Mediterranean type includes Mediterranean,
North African, southern Mediterranean, sub-Mediterra-
nean, Mediterranean-Saharan, Macaroneso-Mediterra-
nean and, central Ibero-Mauritanian species. The
endemic type includes endemic Saharan and North-Sa-
haran species, endemic Algerian-Moroccan species,
endemic Algerian-Tunisian species and endemic North
African species. The transition group designates spe-
cies dependent on the Irano-Turano-European type.
The African-tropical type includes tropical-subtropical
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and African-northern-tropical species. The cosmopol-
itan type includes a species whose chorology is cos-
mopolitan (Table 2). If we consider the most dominant
biogeographical types (Saharo-Sindian, Mediterranean,
and endemic), we observe that the first three account for
over 91% of all species (41 out of 45). The less domi-
nant biogeographical types account for only 9%.

Disturbance index (DI)

The disturbance index (DI) quantifies therophytization
in an environment based on its species (Gnahoré et al.,
2020). This study produced a DI equal to 64.44%,
whereas Larbi et al. (2021) calculated a DI of 27% for
the Djurdjura cedar forest (northern Algeria). These
comparisons highlight the influence of ecological con-
texts and management practices on DI. In this study,
the relatively high DI suggests a high level of degra-
dation of plant formations, with low representation of
large perennial species and average representation
of all plant formations (Zemmar et al., 2020). Further-
more, consistently high temperatures have eased an-
thropogenic pressure on vegetation (Marouane et al.,
2021). However, climate change and rising tempera-
tures favor species disturbance and increase the risk of
index disturbance. According to Skowera et al. (2023),
the main cause of the risk of drought is the significant
increase in air temperature combined with the absence
of any trend in the magnitude of changes in atmo-
spheric precipitation (Zhengrong et al., 2021).

SHANNON-WIENER INDEX

Over the five-year period, application of the Shan-
non-Weaver index to our samples revealed a decrease
in the mean value from 0.415 to 0.365 (Fig. 6), which
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Fig. 6. Shannon-Weaver index of species in the southern region of El Oued Oasis (source: Authors’ own elaboration)

indicates a significant decline in species diversity, as
reported by Halis et al. (2012). They recorded similar
results with species degradation in the El Oued region,
reaching 1% of species extinct over 10 years of mon-
itoring.

The Wermes site appears to be the most degraded,
with 0.27 for the year 2023, compared with 0.54 for
the Debila site in 2019 (Fig. 6). This trend is probably
linked to the decline in the number of endemic spe-
cies, some of which are currently threatened. Several
factors may contribute to this loss: human impact on
the environment, notably habitat disturbance through
over-exploitation of resources such as overgrazing by
camel herds, has led to vegetation loss and soil ero-
sion. The soil degradation is mainly caused by the ac-
cumulation of sand and salts, which negatively affects
soil fertility and hinders plant growth. Climate change,
characterized by decreasing rainfall and rising aver-
age monthly temperatures, is causing water shortages
and creating unfavorable conditions for plant survival.
Taken together, all these factors contribute to a less di-
verse and more vulnerable ecosystem in the southern
region of the El Oued Oasis.
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Species groups

Analysis of similarities is used to compare plant
associations (Medjber Teguig, 2014). It reveals re-
lationships between species groups (Marcon, 2024).
High similarity values suggest a common floristic
composition or ecological conditions (Walter and
Jean-Michel, 2006). The similarity of species in the
areas surrounding the El Oued Oasis has enabled us
to identify two main groups (Fig. 7), likely to share
a similar floristic composition or ecological charac-
teristics.

Species group (1), shown in Figure 7, is a large
heterogeneous group located in a low-lying area
subject to overgrazing. The analysis of similarities,
which considers species variation as an ecological
indicator cited by Novakovi¢-Vukovi¢ et al. (2019),
reveals the heterogeneity of these herbaceous sam-
ples, reflecting strong anthropogenic pressure and
spatial variation. In addition, this area experiences
very low precipitation (less than 89 mm - year') and
cold winters.

This group includes psammophilous species that
inhabits coarse sandy areas, such as Stipagrostis pun-
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Fig. 7. Species similarity in the El Oued Oasis (source: Authors’ own elaboration)

gens, cited by Chehma and Huguenin (2017) in the
Algerian northern Sahara, Retama raetam, reported by
Ward et al. (1993) as a plant typical of sandy habitats
in the Negev desert in the Middle East, and finally,
Bassia muricata, known to grow in sandy habitats in
northern Egypt (Abd-El Gawad et al., 2020). The sites
studied in the El Oued oases include the Al Alenda site
(south-western area) and the Debila site (north-east-
ern area); by contrast, the Wermes site (north-western
area) has sparse, degraded vegetation. The second
group of species (group 2 in Fig. 7) concerns the Na-
khla site, located to the south-east of the study area,
containing species favoring fine sand, sandbanks and
dunes such as: Calabota saharae found at the foot of
the dunes and sandy pile cited by Benmerzoug (2022),
Centropodia fragilis which is a common perennial
herb on Nabkhas as cited by Elmefregy and El-Sheikh
(2020), and Cleome arabica an annual herb, abundant
in sandy environments (Ladhari et al., 2020). We note
that this site belongs to a particular anthropogenic pe-
rimeter with intensive agricultural activity: the Ghout,
which is a natural hydro-agrarian system (Khebizi
et al., 2023). These areas can be considered as depres-
sions that often serve as collection points for materials
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transported by wind and water stagnation (Belkhodja
etal.,2021). In general, vegetation in the oasis areas of
El Oued is characterized by low diversity and low den-
sity, composed of spontaneous plants adapted to the
edaphic and climatic conditions of the region. These
plants generally exhibit rapid growth, small size, and
specialized adaptations (Halis et al., 2019).

Effect of environmental factors on vegetation
Principal component analysis (PCA) of plants and
their environments in the El Oued Oasis explains
72.12% of the variability in the data (Fig. 8). It illus-
trates and highlights the distribution of plant species
in the studied areas, as well as the environmental vari-
ables represented by soil properties, pH, electrical
conductivity and silt content, where four groups are
identified (Fig. 8).

In the biplot above, we deconstructed and pre-
sented the various correlations between the four sites,
edaphic types and plant groupings, according to their
ecological affinities and needs (Fig. 8).

These results highlight the close relationship be-
tween plant communities and soil properties in this
arid environment. Debila group is characterized by
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Fig. 8. Biplot of El Oued Oasis soil’s parameters and species (with the sites marked in yellow, and the edaphic factors, in

gray) (source: Authors’ own elaboration)

a preference for low pH soils, unlike the Nakhla group
(Fig. 8). Nakhla group has a higher pH (Fig. 8). Oued
El Alenda and Wermes groups are negatively correlat-
ed with high electrical conductivity and silty soils,
with the presence of halophytic plants. This group
shows a preference for silt-rich soils (Fig. 8).

The similarity and correlation between groups of
oasis species from the four sites in the southern re-
gion of El Oued — as shown in Figure 8 — presents
two large, opposing, and negatively correlated groups,
which are the group of plants on the right of the biplot,
and which make up the sites of Oued El Alenda, Wer-
mes and Debil, versus the group of plants from Nakh-
la, which is located on the left of the biplot (Fig. 8).

CONCLUSIONS
The inventory of vascular flora growing in four sites

within the El Oued region (north-east Algeria) com-
prises 80 inventories (20 per site). It identified 45

100

species, dominated by the Poaceae family, followed
by Asteraceae and Fabaceae. Therophytes were the
most dominant life form. Chorologically, Saharo-Sin-
dian, Mediterrancan and endemic elements were
dominant, reflecting the aridity of the areas studied
and their high temperatures. The average disturbance
index (DI) revealed a high level of degradation. The
study showed that there are two large groups of plants
in the southern region of EI Oued which are negative-
ly correlated, the first group is composed of the sites
of Oued El-Alenda, Wermes and Debila; and the sec-
ond group of plants is that of Nakhla. However, the
loss of plant cover, combined with climate change
and farming practices, is contributing to the loss of
biodiversity. To preserve this natural heritage, inte-
grated conservation programs are essential. These
programs should include, on the one hand, protec-
tive measures such as the implementation of dissua-
sive laws to prevent the over-exploitation of natural
resources, and on the other hand, community com-
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mitments such as the extension of awareness-raising
programs for local communities on the preservation
of these environments.
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ANALIZA FLORYSTYCZNA LOSOWO WYBRANYCH ROSLIN SAHARYJSKICH: STUDIUM PRZYPADKU
POLUDNIOWEGO REGIONU OAZOWEGO EL OUED W ALGIERII

ABSTRAKT

Cel badania

Potnocno-wschodnia Algieria, obejmujaca suchy region Sahary z rzadkim ekosystemem roslinnym, byta
przedmiotem analizy fitoekologicznej w celu inwentaryzacji gatunkow roslin i czynnikéw wptywajacych na
losowa sukcesje roslin. Pobrano probki z czterech stanowisk oazowych w potudniowym regionie E1 Oued.

Materiaty i metody

Przeprowadzono analiz¢ bogactwa gatunkow, form zycia, chorologii, stopnia pokrycia ro$linno$cia, roz-
mieszczenia przestrzennego i podobienstwa. Dokonano oceny wskaznika zaburzen pokrycia roslinnoscia,
a takze wplywu zasolenia gleby i pH na rosliny halofityczne. Badanie to, przeprowadzone w latach 2019—
2023, obejmowato 80 badan. Analize statystyczng wykonano przy uzyciu Xlstat V16.

Wyniki i wnioski

Zidentyfikowano 45 gatunkow, podzielonych na 37 rodzajow i 19 rodzin. Najbardziej rozpowszechnione
byly trawy (Poaceae), a nastgpnie astrowate (Asteraceae) i bobowate (Fabaceae). Wérod form zycia domi-
nowaty terofity i chamefity. Pod wzgledem chorologicznym najliczniej reprezentowane byty gatunki saharo-
-sindyjskie, a nastgpnie endemiczne gatunki potudniowego regionu Morza Srodziemnego i Sahary. Wskaznik
zaburzen ujawnit znaczng degradacje gatunkow zielnych, szczegdlnie tych zwiazanych z pierwotng flora.
Analiza numeryczna wykazata, z jednej strony, postepujaca utrat¢ niektorych gatunkdéw, prawdopodobnie
z powodu dziatalnodci antropogenicznej, takiej jak nadmierny wypas przez wedrujace stada wielbtadow,
a takze zmiany klimatu, z drugiej strony za$ ujawnita odrebne grupy probek roslin odzwierciedlajace wpltyw
czynnikow Srodowiskowych, a takze oznaki degradacji z powodu dziatalnos$ci cztowieka.

Stowa kluczowe: degradacja, flora, potnocna Sahara, EI-Oued
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