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Abstract

Declared national park since 2003 in the province of Nadma in Algeria, it covers an area of around
24,400 hectares. Djebel Aissa national park offers particularly favorables conditions for the
development of important floristic diversity with endemic and or rare taxa. The objective of the study
is the floristic and ecological characterisation of vegetation in the park. The inventory of the plant
biodiversity in study area revealed the existence of 379 taxa belonging to 53 families and 233 genera.
An important endemics number has recorded: 24 North Africa, 23 Algerian-Moroccan,4 North Africa
and lberian Peninsula, 5 Algerian, 6 Saharan, 1 Algerian-Tunisian, 1 ibero-algero-Moroccan and 2
ibero-Moroccan. 65 species were reported as rare or very rare, including 15 quite rare species, 36
rare species, 12 very rare species and 2 extremely rare species. Biological characterisation of
species show on clear abundance of therophytes (45%), hemicryptophytes (21%) and chamaephytes

(20%).
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INTRODUCTION

Algeria, like all Mediterranean countries, has long been involved
in the politics of preservation and conservation of biodiversity through
the creation of several national park’s (Vela & Benhouhou, 2007).
Currently, it counts eleven (11) national park’s including all original
landscapes the main hot spots of plant biodiversity in the country
(Oakes, 2008). Indeed, several authors evoked that the conservation
and the development of a natural ecosystem pass by a good
knowledge of its biodiversity (Daget & Poissonnet, 1971; Médail &
Quezel, 1997; Véla & Benhouhou, 2007).

Old research mainly focusing on the identification of biodiversity
has been carried out in the territory of Djebel Aissa: Battandier &
Trabut (1889), Hochreutiner (1904), MAIRE (1916), These research
works underlined the rich flora of these areas and highlighted panoply
of endemic and/or rare species which must be placed in conservation
priorities.

In addition, medicinal plants are valuable resources for the vast
majority of rural populations in Nadma, where the population uses
them to provide health care. According to Bensaid (2006), Nadma by
its position , offers a great ecological diversity (steppe ecosystem that
dominates) and flora (steppe vegetation occupies almost 74% of the
total area). phytotherapy is practiced by the population of Nadma
whatever the age group or the level of study. Surveys of the local
population and herbalists showed the therapeutic effect of species
such as Hammada scoparia, Artemisia herba alba, Cotula cinerea,
Citrullus colocynthis...(Boucherit et al, 2017).

Given the scarcity of ecological studies carried out in the park
territory, the updating of the flora of this region and the identification
of the medicinal plants most used by the rural population remains
indispensable. In this context the aim of this work will focus on the
study of the flora of this region and the characterization of the
interests and values of the medicinal species.

EXPERIMENTAL

Presentation of study area

The Ksour Mountains (south west Algeria) belong to the south of
the Oran Meseta and north of the Saharan platform. It is an
intracontinental chain formed by meso-Cenozoic folded terrain during
the alpine orogeny (Kacemi et al, 2011). The Ksour Mountains are
characterized by the dominance of the gresous facies of the Jurassic
and Lower Cretaceous (Boualla, 2006).

During the last decades, the Ksour Mountains were the focus of
several studies, these studies indicate that the Ksour mountains
correspond to an old asymmetric rift, trending NE-SW, which
underwent extension during the Triassic and Liassic (Yelles et al,
2001). Djebel Aissa is one of many mountains ranges of the Ksour
montains in southern oranais, separated south of the Ksour mountain
axis by the Tiout depression and to the north by the depression of
Faidjet el Bétoum. Djebel Aissa is a part of a fluvio-deltatic system,
these sillico- clastic formations constitute the sandstones of the Ksour.
The park is subject to a semi-arid Mediterranean climate which it is
very cold in winter with an average annual rainfall of 483 mm / year
and an average temperature of around 8.14 ° C (Gordo, 2014).
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Fig 1. Localion of study area.

Methodological approach

The study materials of selected plant taxa from the park national
of Djebel Aissa were collected during the vegetation seasons in the
years of 2012 and 2016.Vegetation surveys (56 surveys) covering as
possible all the types of settlements encountered are carried out
according to a stratified sampling by drawing up a list of all plant
species present on a previously determined area unit within a
homogeneous station (Gounot, 1969). The surface 100 m? seems
sufficiently representative of the minimal area in our region and
majority plant formations. In this regard (Djebaili, 1984) used a
minimum area of 100 m? for the entire steppe.

Species were identified according to the flora of Quezel & Santa
(1962-1963), flora of North Africa of Maire (1952 — 1987), Flore et
végétation du Sahara (Ozenda, 2004), the new nomenclature was
updated for the species surveyed in the light of recent work compiled
in the synonymous and bibliographic index of the North African flora
(Dobignard and Chatelain, 2010-2013).

The recorded species were indicated by their biogeographical type
recomposed by Pignatti (1982), Blanca et al., (2009), Dobignard and
Chatelain, (2010-2013).

According to Pignatti (1982), Blanca et al., (2009) and Boucherit
and al (2017), the species found in the park were indicated by their
biological type. The biological classification takes into account the
renovation bud position of the plant to the ground during the cold
period and can recognize five biological types
(phanerophyte,chamaephyte, hemicryptophyte, therophyte and
geophytes) as defined by Raunkiaer (1934).

RESULTS AND DISCUSSION

Floristic diversity

Enumerated taxa were 379 species belonging to 233 genera and
53 botanical families of vascular plants; approximately 8 % of the
Algerian total flora estimated at 4300 species by Dobinard and
Chatelain (2010-2014). The richest families in taxa are Asteraceae
(22, 16%), Poaceae (10,39%) and Fabaceae (8,18%). These three
families alone represent more than 40% of the studied flora, the other
families present an extremely small percentage which varies between
0,26 to 6,07 %.

The research of Gordo (2014) in the Jebel Aissa park on 50
vegetation surveys has led to a herbarium containing 261 species
belonging to 58 families and 197 genera.

Biological types

Biological types are used as indicators of the distribution of
morphological and probably of physiological traits.The biological
spectrum are typical of the semi-arid Mediterranean bioclimatic (Fig.
2), with a high percentage for therophytes (45%), 21% for
hemicryptophytes, 20% for chaméphytes, 5% for the

nanophanerophytes, 4% for phanérophytes, 3% for geophytes, 2% for
Phanerophytes liana.
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Fig 2. Histogram of biological types.

The therophytes, hemicryptophytes and chaméphytes are the
biological types that dominate in the region. This shows the
anthropozoologic high pressure experienced by vegetation in the study
area.

In the steppe formations, the therophyte predominate over other
life forms (Kaabeche 1990; Kaabeche et al, 1993;Aidoud, 2005;
Amghar and Kadi-Hanifi, 2008). The abundance of therophyte can be
explained by the strong presence of seasonal habitats for the
development of rapid annual germination and growth (Hammada et al
2004). According to Daget (1980),the therophytisation is a
characteristic of arid environment; it expresses a commitment towards
the adaptation strategy inunfavourable conditions and is a form of
resistanceto the harsh climate.

Chorological Types

Floristic analysis shows the presence of several phytochoric units
(Fig 3). Mediterranean is the most representative with 169 species
(45%). This whole Mediterranean is divided into several subsets:
Oromediterranean (4 species), mediterranean (93 species), western
Mediterranean (23 species), Circummediterranean (12 species), Ibéro-
mauretanean (27 species), Eury-mediterranean (1specie), North
Africa, Spain, Caucasase, Turkey (1 specie), North Africa (8 species).
Wide distribution and cosmopolites are relatively well represented in
the park with 114 species (30%). Species belonging to the Sahara,
Sahara-Sindian, Mediterranean Sahara, Mediterranean-Sahara-Sindian
subsets represent 30% (35 species) of the wide distribution type. This
composition is normal because the study area is located in the
Saharean Atlas.The endemic chorological species are 65 species
(17%) distributed as follows: Algerian (4 species), North African (27
species), Algeria and Morocco (21 species), Algerian-Tunisian (1
specie), Ibero-Moroccan (3 species). The rest of species correspond to
Nordic chorologic type with 31 species (8%), of which 3 species are
Circumboreal, 17 species Eurasian, 9 species paleo-tempered and
1specie South West European Eurasian.
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Fig. 3 Chorological spectrum of flora
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Analysis of endemism

66 taxa were recorded, about 17,41% of total species of the park
and 12,02% compared to the total endemic flora of the country
estimated at 549 species by Quezel (1964). Endemism rate is
relatively high compared to that recorded in several park’s in central
and eastern Algeria such that of Belezma (32 species), Gouraya (26
species) (Rebbas et al., 2011), Djurdjura (35 species) (Meribai, 2006),
Kala (75 species) (Stevenson, 1988), and Taza (52 species) (Bounar,
2013). Endemic flora of Djebel Aissa park consists mainly of endemic
North Africa (24 species), Algerian-Moroccan (23 species), North
Africa and Iberian Peninsula (4 species), Algerian (5 species),
Saharan (6 species), Algerian-Tunisian (1 specie), ibero-algero-
Moroccan (1 specie), ibero —Moroccan (2 species).

Endemic species are distributed between 20 families from 53
families enumerated in the park : Asteraceae 20 species (Artemisia
atlantica Coss. et Dur, Artemisia judaica L.ssp.sahariensis Chev,
Atractylis aristata Batt...) ; Apiaceae 5 species (Hohenackeria
polyodon Coss. et Dur, Bupleurum atlanticum subsp. algeriense
Cauwet & Carb, Pseudorlaya biseriata Murb...); Laamiaceae 5
species (Ballota hirsuta Benth, Thymus lanceolatus Desf, Thymus
pallidus Coss...); Brassicaceae 5 species (Alyssum simplex Rudolphi,
Alyssum scutigerum Dur, Diplotaxis pitardiana Maire...); Fabaceae 4
species (Astragalus gombo Bunge, Colutea atlantica Browicz...);
Rubiaceae 3 species (Crucianella hirta Pomel... ); Boraginaceae 3
species (Megastoma pusillum Coss. et Dur...); Euphorbiaceae 3
species (Euphorbia retusa Forssk...); poceae 3 species (Festuca
deserti (Coss. et Dur.) Trab...); Caryophylaceae 2 species (Cerastium
gracile L. Dufour...); Geraniaceae 2 species (Erodium tordylioides
Desf L’Her. Ssp. eu-tordylioides Maire....); Papaveraceae 2 species (
Hypecoum littorale Wulfen...); Thymelaeceae 2 species (Thymelaea
virescens Coss. et Dur...); Amaranthaceae 1 specie (Polycnemum
fontanesii Durieu & Moq ), Cistaceae 1 specie (Helianthemum
pergamaceum Pomel); Plantaginaceae 1 specie (Veronica rosea Desf.
subsp. rosea);  Rununculaceae 1 specie (Delphinium balansae
Boiss.et Reult); Santalaceae (Thesium mauritanicum  Batt);
Scrophulariaceae 1 specie (Verbascum atlanticum Batt) and
Plumbaginaceae 1 specie (Ceratolimon feei (Girard) M.B. Crespo &
Liedo).

Analysis of the rarity

Relying on Quezel and Santa data (1962; 1963) nearly 65 species
were reported as rare or very rare, including 15 quite rare species
(Ammochloa palaestina Boiss , Sisymbrium Sophia L, Telephium
sphaerospermum Boiss...); 36 rare species (Astragalus gombo Coss.et
Dur, Nepeta amethystina Poir. subsp. Amethystina, Alyssum
scutigerum Dur...); 12 very rare species (Pulicaria arabica (L.)
Casso, Carthamus duvauxii (Batt.) Prain...); and 2 extremely rare
species (Crupina vulgaris Casso, Centaurea sicula L).On the basis of
these data, the national park of Djebel Aissa records a 17, 15% rarity
rate of all its inventoried taxa and around 3,57% over the entire
national territory.

Analysis of the park rare flora show that the kinds represented are
varied, only 6 families have the most important kinds (Astéraceae
21,54 %, Poaceae 12,12 %,Brassicaceae 10,77 %, Caryophyllaceae
7,57 %, Lamiaceae and Fabaceae 6,15 %).The other families such
as those Boraginaceae, Geraniaceae, Plantaginaceae 3,08 % and
Rubiaceae, Papaveraceae, Thymelaeceae, Amaranthaceae, Cistaceae,
Rununculaceae,  Scrophulariaceae, Plumbaginaceae, Rosacea,
Crassulaceae, Caprifoliaceae, Resedaceae, Primulaceae, Linaceae,
Orobanchaceae and Cucurbitaceae 1,54 %.

According to Executive Decree number 12-03 of 4 January 2012,
establishing the list of non-cultivated plant species protected in
Algeria, 9 taxa identified in the park appear on this list. These species
are: Pistacia atlantica Desf, Artemisia atlantica Coss. Et
Dur, Centaurea sicula L, Crupina vulgaris Casso, Onopordon
algeriense (Munby) Pomel, Teucrium luteum (Mill.) Degen, Thymus
lanceolatus Desf, Juniperus oxycedrus L .ssprufescens, Juniperus
phoenicea L.subsp phoenicea.

Medicinal plants

According to the WHO (2002), statistics, about 80% of African
populations use traditional medicine for their primary health care
(Ang-Lee and al, 2006). In recent years, there has been a remarkable
rise of medicinal plant’s use, probably due to their local abundance,
cultural significance and inexpensive procurement. The knowledge of
the properties and uses of medicinal plantsare generally acquired
following a long experience accumulated andtransmitted from one
generation to another. As in the majority of Algerian areas, some of
these species are employed by inhabitants bordering the park as
traditional medicine and are marketed by herbalists. The survey with
the rural population of Djebel Aissa shows that there is a great
diversity of medicinal plants, the most used of which are shown in
Table 1.

Table 1. Medicinal plants most used by rural population near Djebel
Aissa national park.

t Used for

Rosmarinus officinalis L Antihypertnsive, antitumoral

Malva sylvestris L anti-inflammatory

Hordeum murinum

subsp. leporinum (Link) Ar digestive disorders

Ferula communis L Weight loss

Neurium oleander L Lleishmanicidal, eczema

Antidiabetic,

Artemisia campestris L - .
antihypertensive

Artemisia herba alba Asso Antidiabetic, antispasmodic

Pallenis spinosa (L.) Cass. Antidiabetic
Santolina rosmarinifolia L Digestive disorders
Paronychia argentea Lamk Antilithiasis

Citrullus colocynthis (L.) Antihypertensive, antitumor

Juniperus oxycedrus L .subsp.
rufescens (Link) Deb

Anti-inflammatory, eye
infections

Digestive disorders,

Juniperus phoenicea L antihypertensive

Retama raetam (Forssk.) Webb Vermifuge, eczema

Hammada scoparia (Pomel) Iljin Antidiabétique, anti-poison

Ballota hirsuta Benth Digestive disorders

Maropsis deserti (de Noé) Pomel Leishmanicidal, antidiabetic

Marrubium vulgare L Leishmanicidal, antidiabetic

Salvia verbenaca L.subsp eu
verbenaca Maire

Wound healing, carminative,
tonic

Antihypertensive,

Mentha pulegium L antispasmodic

Teucrium luteum subsp. flavovirens

(Batt.) Greuter & Burdet Antidiabetic,

antihypertensive

Anti-inflammatory, wound

Ziziphus lotus (L.) Lam healing

Tamarix africana Poiret Digestive disorders

Antidiabetic,

Peganum harmala L antihypertensive

Anethum graveolens L Diuretic, hepatic diseases

Rhamnus alaternus L Hepatic diseases

Antidiabetic,

Olea europea L antihypertensive

Ephedra alata DC.subsp. alenda

(Stap) Trav Digestive disorders

CONCLUSION

Analysis of the floristic diversity of Djebel Aissa national park
shows well its great richness and its ecological and phytogenetic
originality. These data justify its classification as protected erea.

The flora of the park is one of the most diverse in the region, with
about 379 taxa including 66 endemic species and 65 rare species. The
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Asteraceae, Poaceae and Fabaceae are the families that are most
represented in the study area. The biological characterization shows
the dominance of therophytes. For the phytogeographical
characterization, it is the Mediterranean component which dominates.
The study shows that there is a high diversity of medicinal plants used
by rural population for treating common ailments and some very
important diseases.
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