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ABSTRACT The region of Tlemcen has a very rich and diverse flora heritage thanks to its geological and 
climatic variations. The genus Osyris L. (Santalales Santalaceae) is a semi-parasitic species 
which remains continually subject to host plants that are not well known in our study area. 
Our main objective was to search for this species, to inventory the taxa which enter into the 
structuring of its populations in the Tlemcen region and then to characterize them systemati-
cally, biologically and biogeographically. The bioclimatic approach of the stations studied 
shows a lower semi-arid bioclimatic stage which has an influence on the floristic procession 
of these stands dominated by therophytes. The floristic inventory carried out enabled us, above 
all, to identify certain host plants specific to the presence of this genus with its two species 
Osyris alba L. and O. lanceolata, Ochst et Steud. in the Tlemcen region. This presence obeys 
specific ecological conditions which will give a certain distribution that we will detail in our  
next work. 

INTRODUCTION 
 

Parasitic plants include over 4000 species of 
hemiparasites or holoparasites in the angiosperm 
group (Press & Phoenix, 2005). Although most can 
potentially attack a large number of different 
species (Nilsson & Svensson 1997; Westbury 
2004), some also show a high level of host prefer-
ence. 

The genus Osyris L. (Santalales Santalaceae)  is 
a very branchy tree or shrub with yellow flowers, 
evergreen and semi-parasitic of the Santalaceae 
family which consists mainly of root parasites, 
comprising 35 genera which include nearly 400 
species (Bhatnagar, 1991). It is represented by eight 
species, three of which seem to be distributed in the 

world, including Osyris alba L. and O. lanceolata, 
Ochst et Steud. (SIUC, 2005). 

Two species Osyris alba and O. lanceolata were 
reported by Quézel & Santa (1962), Castroviejo 
Bolibar et al. (1997) and Dobignard & Chatelain 
(2010–2013). This semi-parasitic plant is present in 
the Mediterranean basin in Spain, in the south of 
France, in the north of Morocco and almost every-
where in the north of Algeria and partially in 
Oranie. The genus Osyris attracts the attention of 
several international researchers in the field of the 
photochemical and pharmaceutical industry (Hala 
et al., 2010; Ragheb, 2011; Senait et al., 2015; 
Meseret et al., 2019), and its ecological side has 
been little discussed. We note the work of Qasem 
(2006) where he was able to identify 23 species par-
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asitized by Osyris alba in Jordan. We therefore tried 
to address the floristic composition of these stands 
by trying to notify the host plants attacked by this 
genus in our region. 
 
 
MATERIAL AND METHODS 
 
Study area 

 
Our study area covers part of western Oran 

which administratively corresponds to the wilayas 
(departments) of Tlemcen and Ain Témouchent 
(Figs. 1–5, Table 1). The choice of stations is nev-
ertheless guided by the presence of Osyris consul-
tation of previous work, as well as field trips have 
shown us that the Osyris stands occupy little space 
in Oranie, either in the mountainous regions west 
of the Tlemcen mountains, or in the coastal areas 
(Rechgoun in particular).  We therefore chose four 
stations belonging to different zones: 

Station 1 (Djebel Fellaoucene): it is located in 
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Figure 1. Location of study stations.

Table 1. Geographical coordinates of the study stations.

the Traras mountains to the north-west of the 
wilaya of Tlemcen, limited by the Tlemcen basin 
to the south and the seafronts to the north (Ghaza-
ouet). 

Station 2 (Rechgoun): it is a coastal resort in the 
Mediterranean Sea, part of the Wilaya of Ain Té-
mouchent, it is limited to the north by the Mediter-
ranean Sea, to the south by the village of Emir 
Abdelkader; to the west by the town of Oulhaça and 
to the east by the village of Sidi Safi. 

Station 3 Ouled Youcef (Beni Snous): it is a 
mountainous station located at an altitude of 925 m 
in the west of the Tlemcen mountains. 

Station 4 Gueltet Esefah (Chetouane): it is a sta-
tion located in an agricultural plain on the edge of 
the Saf-saf wadi, at the foot of the Tlemcen moun-
tains with an altitude oscillating at 562 m. 
 
Climatic variables  
 

Bary-Lenger et al. (1979) confirm that rain and 
temperature are the hinge of the climate, they di-
rectly influence vegetation (Emberger, 1930, 1971) 
underlined during his work that the only common 
denominator making it possible to define the 
Mediterranean region is above all an ecological 
order and more particularly a climatic one. It is the 
natural element over which man has no direct in-
fluence except in special cases such as irrigation for 
example. 

The bioclimate corresponding to these Osyris 
groups is defined by Emberger’s Q2 values, the De-
brach continentality index, the De Martonne aridity 
index, the relative seasonal coefficient of Musset 
and in parallel the ombrothermic diagram of Bag-
nouls & Gaussen (1953).  

In our case, the climatic parameters taken into 
account come from three meteorological stations 
closest to the study region (Ghazaouet, Zenata and 
Beni-Saf) and this for two periods, the old one 
(1913–1938) from Seltzer’s meteorological collec-
tion (1946) and the new period (1992–2016). These 
stations respectively supervise the study stations 
considered in this work. 

 
Vegetation 
 

The study of the plant cover requires an analysis 
of the plant structure which is itself carried out es-
sentially by the method of floristic surveys accord-
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ing to Braun-Blanquet (1951) and Guinochet  
(1973) based on a minimum area equal to 100 m². 

The choice of stations is based on the presence 
of the genus Osyris in stations at different level of 
continentality. The work was carried out in the four 
representative stations which allow us to identify 
the floristic procession of the genus Osyris by an 
exhaustive sampling during the good phenological 
period, which extends from autumn until the begin-
ning of summer from 2017 to 2019, then determine 
at the same time the host plants parasitized by this 
genus. 

The knowledge of the floristic composition of 
the study region passes mainly through botanical 
inventories carried out in the field followed by an 
identification of each plant species with a system-
atic, biological and biogeographical characteriza-
tion from the new flora of Algeria and the southern 
desert regions (Quézel & Santa, 1962, 1963). Then 
a calculation of the disturbance index for each sta-
tion was performed. 
 
 
RESULTS 
 

The comparison from the climatic point of view 
between the three meteorological stations reveals 
a long drought duration for all the stations which 
is 6 to 7 months and a thermal amplitude in the 
sense of (Debrach, 1953) high between 30 °C and 
36 °C. 

The stations of Ghazaouet, Zenata and Beni-saf 
recorded an average rainfall of between 206.18 

mm/year, 283.16 mm/year and 361.1 mm/year. The 
calculation of Emberger’s Q2 and the projection on 
the pluviothermal climagram of Emberger shows us 
the bioclimatic situation of the study stations which 
belong to the lower semi-arid stage with mild win-
ter for the three weather stations. Osyris is therefore 
well adapted to semi-arid climatic conditions.  

 
Station 1 - Djebel Fellaoucene 

 
It is a degraded matorral rich in about 146 

species; it is dominated by annual species. Osyris 
lanceolata occurs with 31 tufts, the majority of 
which are small, it is accompanied by two host 
species which are Calicotome intermedia and 
Quercus coccifera. This low density of Osyris 
lanceolata stands is due to their physiology and 
edapho-climatic factors, this species occupies the 
upper part of the slope which has a great maritime 
influence and it marks its absence at the bottom of 
the slope.  
 
Station 1 - Rechgoun 
 

86 species have been inventoried in this sta-
tion, the majority are therophyte species (41) such 
as: Hordeum murinum, Erodium moschatum, Ono-
nis pubescens, Medicago minima and a few trees 
of Quercus ilex and Pinus halepensis. Osyris 
lanceolata exists within 5.5 m, the accompanying 
host species are: Rhus pentaphylla, Withania 
frutescens, Pistacia lentiscus and Calicotome in-
termedia. 
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Figures  2–5. Overview of the four study stations. Fig. 2: Djebel Fellaoucene. Fig. 3: Rechgoun.  
Fig. 4: Ouled Youcef (Beni Snous). Fig. 5: Gueltet Esefah (Chetouane).



Station 1 - Ouled Youcef (Beni Snous) 
 

This station has a very low number of Osyris 
alba plants, with 13 individuals, which surround 
Pistacia atlantica which is originally a host plant 
for this genus. We have identified 30 species, some   
have a very low presence due to the geographical 
location of the station which is on a steep slope, we 
note the presence of an individual for each species 
of: Anagyris foetida, Amygdalus communis, Zizi-
phus vulgaris and Ephedra altissima, there are also 
some annuals such as: Avena sterilis, Aegilops tri-
uncialis, Calendula arvensis and Torilis arvensis. 

 
Station 4 - Gueltet Esefah (Chetouane) 

 
56 species have been identified. This station is 

located near wadi Saf-saf, the abundance of Osyris 
alba is very low (2.7 m), this species is usually cut  
because it parasitizes cultivated species like Olea 
europea. On the other hand, we note the low pres-
ence of Salix alba, Populus alba and Asparagus 
albus as well as a few feet of caesalpinia (Ceratonia 
siliqua) which are the host plants of Osyris alba in 
this station. It would also seem that the presence of 
cereals and grasses such as Hordeum vulgare, Vicia 
faba, Pisum sativum and Triticum turgidum signi-
fies a high anthropic action which affects this 
species despite its parasitic physiology. 

 
Systematic composition  
 

The analysis of the floristic richness of the dif-

ferent groups, of their biological and chorological 
characters would make it possible to highlight their 
floristic originality, their state of conservation and, 
consequently, their heritage value (Dahmani-
Megrerouche, 1997) (Fig. 6).  

The floristic inventory at the four stations in-
cludes 240 taxa, divided into 60 families of the An-
giosperm sub-phylum and some gymnosperms 
classified in alphabetical order according to the new 
nomenclature of Dobignard & Chatelain (2010, 
2013). 

According to the results of the four stations 
(Djebel Fellaoucene, Rechgoun, Ouled Youcef and 
Gueltet Esefah), it was found that the Asteraceae 
family is predominant in the four stations (between 
13 and 23%), followed by the Fabaceae family ( be-
tween 7 and 13%) and that of Poaceae which marks 
up to 16.67% in Ouled Youcef, marking an impor-
tant diversity. 

The rest of the plant families have a very low 
distribution rate which is distributed among Lami-
aceae, Apiaceae, Brassicaceae and Borraginaceae 
as well as other multispecies families. The genus 
Osyris and its hosts are represented by the families 
of Anacardiaceae, Oleaceae and Salicaceae. 
 
Biological characterization  
 

The biological type of a plant results on the veg-
etative part of its body, biological mechanisms in-
cluding those which have been modified by the 
environment during the life of this plant and are in 
no way hereditary (Polumin, 1967) (Tables 2, 3). 

Table 2. Biological spectrum of the four study stations.
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Figure 6. Contribution of the different families (number of species per family) of the four study stations.
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Djebel Fellaoucene station: the therophytes are   
predominant with a percentage of 42.46% followed 
by the hemicryptophytes with 23.28% and the 
chamaephytes with 19.17% then the geophytes and 
the phanerophytes with 7.53%. 

Rechgoun station: we notice a strong distribu-
tion of therophytes with a percentage of 47.67% fol-
lowed by chamaephytes with 20.93% then a weak 
recovery by phanerophytes with 12.79% and geo-
phytes with 10.46%, finally the hemicryptophytes 
with 8.14%. 

Ouled Youcef station (Beni snous): therophytes 
are predominant with a percentage of 46.67% fol-
lowed by hemicryptophytes with 20% and chamae-
phytes with 16.67% and a low rate of 
phanerophytes (10%) and geophytes (6.67%). 

Station of Gueltet Esefah (Chetouane): thero-
phytes are predominant with a percentage of 
48.21% followed by phanerophytes with 17.68% 
and hemicryptophytes with 14.29%. There is a low 
percentage of geophytes with 10.71% and chamae-
phytes with 8.93%. 

In order to be able to assess the state of degra-
dation of the groups, a disturbance index (PI) was 
calculated for each station, it is defined by Loisel 
& Gamila (1993) according to the following report:  

 
IP = Number of Chamaephytes + Number of 

Therophytes / Total number of species 
 

The Table 3 shows a variable disturbance index 
from one station to another, but this difference is 
not significant. The disturbance index is high in 
Rechgoun (68%) and Ouled Youcef (63%) com-
pared to that of Djebel Fellaoucene (59%) and 
Gueltet Esefah (chetouane) (57%). In this context, 
(Barbero et al., 1990) report that the disturbances 
caused by man and his herds are numerous and cor-

respond to two increasingly severe situations rang-
ing from matorralisation to desertification via step-
pization, in addition to the climate of the region of 
Tlemcen is characterized by a long period of 
drought (6 to 7 months) hence the abundance of 
therophytes. Floret & Pontanier (1982) report that 
the more an ecosystem is influenced by humans 
(overgrazing, cultivation), the more important 
therophytes become. This preponderance of thero-
phytes is jointly linked to seasonal precipitation and 
by human action and the fires that characterize the 
forests of the Mediterranean area. 

This is also explained by the climatic rigors that 
the study region is currently experiencing and the 
structural instability of the soil favoring the devel-
opment of species with a short life cycle, more or 
less demanding of water and trophic needs (Stam-
bouli-Meziane, 2010).  
 
Biogeographic types  
 

Biogeography is the study and understanding of 
the distribution of living organisms in the light of 
present and past factors and processes (Hengevel, 
1990), it is also a real example to explain episodes 
of regression (Olivier et al., 1995) (Table 4). The 
biogeographical characterization of the species in-
ventoried in the four stations shows a biogeograph-
ical diversity of the formations in place: 

Djebel Fellaoucene station: species of Mediter-
ranean biogeographical origin (58.9%) are wide-
spread, followed by multiregional species 
(28.77%), then endemic species with a significant 
rate of 9.59% including the species Genista at-
lantica and Genista tricuspidata. Finally, the 
Nordic species with 2.74%. 

Rechgoun station: there is a strong spread of 
species with a Mediterranean biogeographic area 
(62.79%), which explains the coastal influence on 
the station which is close to the sea. 

Station of Ouled Youcef (Beni snous): there is 
always a dominance of species with a Mediter-
ranean biogeographic area (50%), followed by mul-
tiregional (30%) and northern species (13.33%). 
There is a low presence of endemic species 
(6.67%). 

Station of Gueltet Esefah (Chetouane): it is 
dominated by a Mediterranean biogeographic area 
(55.36%), followed by the pluriregional 
(28.579%) and Nordic (16.07%) species. We note 

Table 3. Disturbance index in the various stations.
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The calculation of the disturbance index and 
the comparison of the biological distribution es-
tablished in the four study stations shows a pre-
dominance of therophytes over the other 
biological forms with 46.26%, which confirms an 
anthropogenic pressure proportional to the species 
therophytics in the stations studied. In this regard, 
therophytization is linked to the invasion of annual 
species, disseminated by herds especially in the 
stations of Rechgoun and Djebel Felaoucene. Flo-
ret et al. (1992) report that the more a system is 
influenced by humans (overgrazing, cultivation), 
the more important therophytes become, also Bar-
bero et al. (1981) explain the therophytization by 
the final stage of degradation of ecosystems with 
sub-nitrophilic species linked to overgrazing. In 
our region, the combined pressures exerted on the 
Osyris formations undoubtedly lead to a modifi-
cation in the biological structure of the study sta-
tions.  

Sauvage (1960), Gaussen (1963), Nègre 
(1966), Daget (1980) and Barbero et al. (1990) 
present therophytes as a form of drought resist-
ance. In this regard, Quézel (2000) points out that 
one of the reasons likely to account for the flora 
richness in the Mediterranean region is undoubt-
edly its richness in therophytes. On the other hand, 
we report a poverty of phanerophytes which are 
generally host plants of the genus Osyris due to 
agricultural activities in the stations of Rechgoun, 
Ouled Youcef and Gueltet Esefah as well as the 
high frequency of fires in the Djebel Fellaoucene 
station, the record of which is very rich with 146 
species, the majority of which are therophytes. 

the total absence of endemic species in this station, 
which is subject to anthropization by agricultural 
activities.  

This biogeographical diversity of the stations 
studied contributes to the diversity and the rich-
ness of the phytogenetic potential of the Osyris 
stands.  
 
 
DISCUSSION  
 

This work allowed us to better understand the 
groups in Osyris in the region of Tlemcen (western 
Algeria). The bioclimatic approach has shown the 
existence of a decreasing pluviometric gradient in 
the region of Tlemcen where there is a semi-arid 
climate less than mild winter which can be consid-
ered as a factor of reduction of the floristic diversity 
of groups with Osyris the latter evolve in their en-
tirety and diversity in a geo-systemic model in a po-
sition of confrontation between two antagonistic 
bioclimatic areas: in Ouled Youcef (Beni Snous) 
and Gueltet Esefah (Chetouane) with continental in-
fluences where Osyris alba settles; in Rechgoun 
and Djebel Fellaoucene with a coastal influence 
where Osyris lanceolata settles. 

The floristic study carried out on the four sta-
tions allowed us to advance in the process of recog-
nition and comparison between the Osyris stands of 
the different stations. Overall, the Asteraceae dom-
inate with around 18% of the families of the species 
recorded, the Poaceae and the Fabaceae with 
around 10% then co-dominate the floristic invento-
ries of the four study stations. 

Table 4. Phytogeographic spectrum of the four study stations.
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Borsali (2013) underlined that the opening up of 
environments by fires leads to an increase in flora 
richness. 

From a chorological point of view, the percent-
age of taxa with a Mediterranean distribution is 
quite high and between 50 and 62% for all four 
study stations. Quézel (2000) explains the impor-
tance of the biogeographical diversity of Mediter-
ranean Africa by the climatic changes severely 
undergone in this region since the Miocene, leading 
to migrations of tropical flora. This same author 
Quézel (2000) stressed that a phytogeographic 
study constitutes an essential basis for any attempt 
to conserve biodiversity. The circum-Mediterranean 
region therefore appears globally as a major center 
of differentiation of plant species (Quézel & Mé-
dail, 1995). 

Overall, our study has clearly shown that the 
Osyris lanceolata species present in the two sta-
tions with maritime influence is hemiparasitic on 
the roots of various trees or shrubs such as Cali-
cotome intermedia, Quercus coccifera, Rhus pen-
taphylla, Withania frutescens and Pistacia 
lentiscus. On the other hand, the species Osyris 
alba present in the two mainland stations is hemi-
parasitic on the roots of Pistacia atlantica, Salix 
alba, Populus alba, Asparagus albus and Olea eu-
ropaea. 
 
 
CONCLUSIONS 
 

The phylogenetic potential of our region is un-
dergoing a regressive evolution accentuated by an 
increasingly strong anthropozoogenic pressure 
combined with a relative change in the climate of 
western Algeria, especially over the last thirty years. 
The interest that we should show in these Osyris 
formations is confirmed by the poor condition of its 
stands and by their semi-parasitic physiology. The 
drought that has persisted in Algeria for several 
years and the increase in forest fires that are devas-
tating several hundred thousand hectares in the 
Mediterranean region (Pausas & Vallejov, 1999) 
make them vulnerable and sensitive to all environ-
mental disturbances. The degraded floristic proces-
sions bear witness to the biotic and abiotic 
conditions, in particular in the four stations. This pi-
oneering ecological study on these stands at Osyris 
allowed us to come out with very interesting pre-

liminary conclusions and deserves to be continued 
and deepened to have more details on this genus in 
our study region. 
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