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ABSTRACT
Biological invasions are permanent threat to biodiversity hotspots such as the Mediterranean 
Basin. However, research effort on alien species has been uneven so far and most countries of 
North Africa such as Algeria has not yet been the subject of a comprehensive inventory of 
introduced, naturalized and invasive species. Thus, the present study was undertaken in order 
to improve our knowledge and to propose a first checklist of alien plants present in Algeria, 
including invasive and potentially invasive plants. This work aims to make an inventory of all 
available data on the alien flora present in Algeria, and to carry out preliminary quantitative and 
qualitative analyses (number of taxa, taxonomic composition, life forms, geographical origins, 
types of habitats colonized, degree of naturalization). The present review provides a global list 
of 211 vascular species of alien plants, belonging to 151 genera and 51 families. Most of them 
originated from North America (31.3%) and the Mediterranean Basin (19.4%). Nearly half (43%) 
of alien species are therophytes and most of them occur in highly disturbed biotopes (62%), 
such as arable fields (44.5%) or ruderal habitats, including rubble (17.5%). Introduced plants for 
ornamental purposes account for almost half (43.6%) of the alien flora. A large proportion 
(51.2%) of alien species is naturalized in Algeria, with about 16% considered as invasive or 
potentially invasive. However, the actual impact of these alien species on plant communities 
and ecosystems deserves urgent assessment with specific studies on impact at the community 
and the ecosystem levels.
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Introduction

During the last three decades, the study of alien plants 
received an increasing attention from ecologists 
around the world, because of their adverse effects on 
native biota and human economies (Lodge 1993; 
Williamson 1996; Vilà et al. 2010; van Kleunen et al. 
2015; Weber 2017). The risks are all the more impor
tant in ecosystems of the Mediterranean region, which 
can be considered more prone to invasion than similar 
ecosystems on other continents (Di Castri 1990; 
Brunel 2003; Lambinon 2005; Gritti et al. 2006; Dal 
Cin D’Agata et al. 2009; Bresch et al. 2013; Mayoral 
et al. 2018). A sound strategy to mitigate the risk of 
invasive alien plants starts with risk assessment and 
prioritization tools in order to identify which species 
should be managed in priority (Branquart et al. 2016). 
A first step to achieve this objective is to collect infor
mation on all alien plants present on a territory, 
including geographical origin, biology, ecology, path
ways of introduction, and degree of naturalization 
(Verloove and Sánchez Gullón 2008).

Most Mediterranean countries have now estab
lished a list of alien plants (e.g. Sanz Elorza et al. 
2004; Boršić et al. 2008; Arianoutsou et al. 2010; 

Stešević and Petrović 2010; Celesti-Grapow et al. 
2011; Almeida and Freitas 2012; Galasso et al. 2018). 
However, there is still a lack of quantitative data on 
alien flora for some parts of the world (Ansong et al. 
2018; van Kleunen et al. 2018a). This is especially the 
case for North Africa that have so far received little 
attention. Moreover, existing floras of this area are 
incomplete or obsolete, e.g. in Algeria the last flora 
dates back to the sixties (Quézel and Santa 
1962–1963). This makes it difficult to evaluate the 
importance of alien species both qualitatively and 
quantitatively.

Some previous works on alien flora can however be 
cited for North Africa (Battandier 1895; Ducellier and 
Maire 1923, 1925; Le Floc’h et al. 1990; Vilà et al. 
1999), but in Algeria, with the exception of recent 
observations from Zeddam (2008), Greuter and Raus 
(2008, 2009, 2010, 2011, 2012), EPPO (2010, 2014), 
Kazi Tani et al. (2012), Véla et al. (2013), and 
Sakhraoui et al. (2019), no global synthesis for alien 
plants has been undertaken. Therefore, there is an 
urgent need to list and collect data on the diversity 
of alien species in Algeria, some of which are likely to 
develop invasive behavior (Lambinon 2005; Brunel 
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et al. 2010). By establishing a first checklist, the present 
study represents an important milestone to start a new 
dynamic of alien species inventory with regular 
updates for the Algerian territory. In addition to pro
viding a checklist, this study also provides a first 
assessment of their impact on natural and semi- 
natural habitats.

Materials and methods

Terminology

The checklist covers alien flora to Algeria that corre
spond to all plant taxa whose presence in Algeria is 
due to “intentional or accidental introduction as 
a result of human activity” (Richardson et al. 2000). 
To be included in the checklist, taxa should i) have 
been introduced (or presumed to be introduced) 
through activities related to humans or their domes
tic animals, whether intentionally or not, and ii) have 
been found in the wild (Webb 1985; Pyšek 1995; 
Krigas and Kokkini 2004; Campos et al. 2004; 
Lambinon 2005). Therefore, alien species exclusively 
cultivated or planted without clear evidence of escape 
or naturalization (Kowarik 1995; Wade 1997; 
Starfinger 1998; Richardson et al. 2000; Celesti 
Grapow et al. 2001; Vilà et al. 2001; Krigas and 
Kokkini 2004; Paradis et al. 2008) are not considered, 
even those cultivated on a large scale. Among alien 
plants found in the wild in Algeria, we used the 
classical distinction between naturalized and casual 
plants. Naturalized plants reproduce consistently and 
sustain populations over many life cycles and can 
eventually disperse over long distances without direct 
intervention by humans (Richardson et al. 2000). 
Casual plants are alien plants that are sometimes 
found in the wild, may reproduce occasionally in an 
area, but do not have established self-sustaining 
populations yet (Richardson et al. 2000). Otherwise, 
invasive plants are a subset of naturalized plants 
(Pyšek et al. 2004), they have potential to create 
large populations and spread rather quickly over 
a large area (Richardson et al. 2000). To give 
a species a naturalization status (casual, naturalized 
and invasive), we carried out a critical evaluation of 
the literature already published, based on our own 
field observations and our expertise.

Finally, a distinction is traditionally made accord
ing to the residence time of the species: archaeophytes 
were introduced before 1500 and neophytes were 
introduced after 1500 (Brun 2007). We included 
both archaeophytes and neophytes in the checklist 
although we are aware that there are probably more 
archaeophyte species in Algeria. However, there are no 
sources of data that allow us to date the arrival of these 
species, and evidence is often lacking to distinguish 
between native and old introductions.

Methodology and data sources

In this work, our first goal was to make an inventory of 
the alien flora of Algeria and to characterize it in terms of 
number of taxa, taxonomic composition, life forms and 
several other traits (see below). For this purpose, we 
made a comprehensive compilation of all vascular plants 
known as alien species in Algeria, and which are truly 
naturalized or at least casual, based on the main refer
ences on Algerian floras (Poiret 1789; Desfontaines 
1798–1799; Munby 1847; Battandier and Trabut 
1888–1890, 1895, 1902; Maire 1952–1987; Quézel and 
Santa 1962–1963) and the electronic version of the “New 
flora of Algeria” (https://efloramaghreb.org), improved 
by information available in other floras and basic docu
ments (Gubb 1909, 1913; Lapie and Maige 1914; 
Ducellier and Maire 1923, 1925; Greuter et al. 
1984–2008; Somon 1987; Le Floc’h et al. 1990; Le 
Houérou 1995; Vilà et al. 1999; Dobignard and 
Chatelain 2010–2013), and our personal observations 
in the field since 1999. We matched the literature data 
with information available on these plants in the key 
databases, such as Euro+Med PlantBase (http://www. 
emplantbase.org/home.html) and African Plant 
Database (https://www.ville-ge.ch/musinfo/bd/cjb/ 
africa). We used the APD database, which specifies the 
native or introduced status (cultivated, weed or natura
lized), of all plants present in Algeria, as a priority source. 
We checked the information with data from Euro+Med 
database, in particular the presence and status at the level 
of the entire Mediterranean basin and Europe (native 
included archaeophyte, alien with status unknown, nat
uralized, casual). Based on our expertise, we made 
a critical analysis for each species whose data are diver
gent or even contradictory between the two databases.

We gathered all the information available from the 
literature, and a database was made including all 
recorded alien plant species with their corresponding 
scientific names and the following biological traits: life 
form, geographical origin, introduction pathways, sta
tus and degree of naturalization, geographical distri
bution in Algeria, type of habitats colonized, and, as 
much as possible, the dynamic of each plant species 
(current or potential level of invasion in Algeria). The 
nomenclature of taxa follows the index of Dobignard 
and Chatelain 2010–2013), and the African Plant 
Database, an international source, is used as the taxo
nomic backbone. Names of the families of 
Angiosperms follow APG III (Chase and Reveal 
2009; Haston et al. 2009). The life forms (or biological 
types) of the alien plant taxa are given according to 
Raunkiaer (1934), Ellenberg and Müller-Dombois 
(1967), Blanca et al. (2011) and Tison et al. (2014). 
We distinguished nine categories: therophytes, geo
phytes, hemicryptophytes, chamaephytes, nanopha
nerophytes and phanerophytes. In addition to these 
classical Raunkiaer’s life forms, we considered as 
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distinct biological types: parasitic therophytes, clim
bers and succulents. The chorology of taxa is mainly 
based on the critical comparison of the information 
provided by Greuter et al. (1984–2008), Tutin et al. 
(1964–1993), Blanca et al. (2011), Tison et al. (2014), 
and the one available in the POWO database (http:// 
www.plantsoftheworldonline.org). Data on global dis
tribution of species as naturalized and information on 
naturalization outside their native range were 
extracted from Dobignard and Chatelain 2010–2013, 
APD and Euro+Med databases and verified by using 
floras and field surveys. The deliberate (ornamental 
and other uses) or accidental introduction was deter
mined according to the literature and especially 
according to the knowledge of the proven or potential 
interests and uses of these taxa in Algeria. Le Houérou 
(1995) gives a large list of species introduced in North 
Africa with their pathways, and Houmani (1997) spe
cifically for the ornamental pathway. On the other 
hand, a large number of alien plants considered in 
this work, were formerly introduced without any 
doubt for an ornamental purpose or for other utilities 
at the level of the botanical garden of Algiers (cf. SGA 
1875; Gubb 1909, 1913; Carra and Gueit 1952).

The geographical distribution through the four 
major natural zones of Algeria (coastal strip, mountai
nous tellian zone, steppe and high plains zone and 
finally the Saharan zone) and the types of habitats 
(woodlands and forests, maquis and scrubs, wetlands 
and riverine habitats, meadows, grasslands, coasts and 
sand dunes, rocky habitats, fields and cultivated lands, 
wastelands and ruderal habitats), where each species 
has been established in Algeria, were given according 
to Algerian floras, mainly from Maire (1952–1987) 
and Quézel and Santa (1962–1963). Habitats were 
differentiated into natural habitats, semi-natural habi
tats and human-made or anthropogenic habitats 
(Krigas and Kokkini 2004; Lysenko 2010). According 
to synanthropic plant classifications developed by cen
tral Europeans authors (Holub and Jirásek 1967; 
Schroeder 1969; Kornas 1990; Pyšek et al. 2004), we 
distinguished epoecophytes, plants only established in 
ruderal and/or cultivated habitats, hemiagryophytes, 
plants able to establish in semi-natural habitats and 
holoagriophytes, plants able to establish in natural 
habitats.

Finally, we have established a preliminary list of 
invasive or potentially invasive plants in Algeria, 
based on the behavior of such species in other regions 
of the world (Lambdon et al. 2008; Weber 2017), 
particularly in the Mediterranean Basin (Brunel 
2003; Brunel and Tison 2005; Hulme et al. 2008; 
Brunel et al. 2010), and our in situ observations. 
Although relatively imprecise, invasiveness elsewhere, 
particularly under the same climate, is considered as 
a good and robust predictor of invasiveness (Brunel 
and Tison 2005; Rejmánek et al. 2013).

Results

Checklist and number of alien plant species

In Algeria, this study allowed us to record 211 alien 
plants taxa (206 species and 5 subspecies, excluding 
autonyms), presented in Table 1, with the family, the 
life form, the geographical origin of each plant, introduc
tion pathways, the distribution in Algeria, habitats colo
nized (or synanthropic types), and their status of 
naturalization. All the alien plants taxa recorded here 
are reported for Algeria in the two main databases 
(African Plant Database and Euro+Med PlantBase), 
except the following taxa: Hibiscus cannabinus L., 
Amaranthus muricatus (Gillies ex Moq.) Hieron., 
Pistacia vera L., Solanum fastigiatum Willd., Polygonum 
baldschuanicum Regel, and Leucaena leucocephala subsp. 
glabrata (Rose) Zárate.

Species degree of naturalization

An analysis according to the degree of naturalization 
of the alien flora (see Richardson et al. 2000) showed 
that 108 taxa can be classified as naturalized (in the 
sense that they can reproduce spontaneously over long 
periods), which represents 51.2% of all alien plants 
recorded in this work. The casual species (which 
includes mostly weeds that were introduced as con
taminants of crop seeds, and alien plants escaping 
from cultivation) represented 36% (76 taxa). There is 
a low percentage of alien plants (27 taxa, 12.8%) whose 
naturalization status is currently unknown, and it is 
not possible to assess properly their degree of 
naturalization.

Taxonomic affiliation

Alien plants in Algeria are distributed among a large 
number of families (51) and genera (151). They belong 
mainly to angiosperms/eudicots (185 taxa, 128 genera, 
43 families), followed by monocotyledons by far (25 
species, 21 genera, 7 families), while gymnosperms are 
recorded with only one species (Cupressus sempervi
rens L.) and ferns and allies are not represented. 
Although widespread in the landscapes, Pinus pinea 
L. is considered as only cultivated in our case. This is 
why we did not include it in this study, unlike Vila 
et al. (1999).

There are 17 families with more than three alien 
species each, in particular Fabaceae (28 taxa), 
Asteraceae (26), Amaranthaceae (17), Brassicaceae 
(16), Poaceae (13) and Solanaceae (12). These six 
families account for more than half (53%) of alien 
species, while 33 families are represented with only 
one or two alien species (Figure 1). Families with the 
largest number of alien plants belong to the largest 
families around the world. However, the taxonomic 
composition of alien flora is not fully proportional to 
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the global flora and other non-dominant families are 
important suppliers of alien plants, such as 
Amaranthaceae, Solanaceae, and to a lesser extent 
Malvaceae (Figure 2). These families are over- 
represented compared to the number expected by 
chance, while some of the large species-rich families 
are under-represented, e.g. Poaceae, Caryopyllaceae, 
Lamiaceae, Apiaceae.

Several genera are represented with more than 
three alien plants each. They are: Oxalis (6 taxa), 
Chenopodium (5 taxa), Acacia (5), Amaranthus, 
Euphorbia, Erigeron, Trigonella, Solanum, with 4 taxa 

each, Xanthium, Ambrosia, Atriplex, Salvia, Vicia, 
Cuscuta, Iberis, and Lepidium, with 3 taxa each.

Life forms

The life forms are distributed as follows in the alien 
flora of Algeria considered in this work (we have 
retained the most common life forms for any given 
species): therophytes and parasitic therophytes (90 
taxa, 43%), hemicryptophytes (34, 16%), phanero
phytes (24, 11%), nanophanerophytes (13, 6%), geo
phytes (21, 10%), chamaephytes (10, 5%), climbers 

Table 1. (Continued).
Distribution in 

Algeria

Taxa (accepted names according to APD) Families (APG III)
Life 

forms
Origin 

(chorology) Status Lit TA St Sah

Synanthropic 
type 

(habitats)
Introduction 

pathways

Trigonella esculenta Willd. Fabaceae T Mediterranean C + ergasio unintentional
Trigonella foenum-graecum L. Fabaceae T SW Asiatic N + epoe other uses
Trigonella glabra Thunb. Fabaceae T Asiatic C + ergasio unintentional
Trigonella laciniata L. Fabaceae T Saharo-Arabian C + ergasio unintentional
Tropaeolum majus L. Tropaeolaceae G S American U + epoe ornamental
Ulex europaeus L. subsp. europaeus Fabaceae Ch(NPh) European N + epoe other uses
Verbesina encelioides (Cav.) Benth. & Hook.f. 

ex A. Gray subsp. encelioides
Asteraceae T N American N + hemiagr ornamental

Vicia ervilia (L.) Willd. Fabaceae T E Mediterranean N + + epoe other uses
Vicia faba L. Fabaceae T SW 

Mediterranean
N epoe other uses

Vicia pannonica Crantz Fabaceae T Mediterranean C + epoe unintentional
Vinca major L. subsp. major Apocynaceae Ch Mediterranean C + holoagr ornamental
Xanthium orientale subsp. italicum (Moretti) 

Greuter
Asteraceae T S American N + + epoe unintentional

Xanthium spinosum L. Asteraceae T(Ch) S American N + + + epoe unintentional
Xanthium strumarium L. subsp. strumarium Asteraceae T Subcosmopolitan N + + + epoe unintentional
Xylosalsola paletzkiana (Litv.) Akhani & 

Roalson
Amaranthaceae NPh C Asiatic N + epoe other uses

Yucca gloriosa L. Asparagaceae Ph S American U + hemiagr ornamental
Zantedeschia aethiopica (L.) Spreng. Araceae G S African N + holoagr ornamental
Ziziphus spina-christi (L.) Desf. Rhamnaceae Ph SW Asiatic N + + epoe other uses

Legends: Life forms according to Raunkiaer’s system (1934): G = Geophyte, Ch = Chamaephyte, H = Hemicryptophyte, Ph = Phanerophyte, 
NPh = Nanophanerophyte, T = Therophyte, par = parasite, cl = climber, succ = succulent. Origin of the taxa: N = North, S = South, E = East, 
W = West, C = Central. Status: N = naturalized alien, C = casual alien, U = alien of unknown naturalization status. Distribution in Algeria: Lit = littoral, 
TA = tellian Atlas, St = steppe, Sah = Sahara. Synanthropic types according to Kornas classification (1990): hemiagr = hemiagriophyte, holoagr = holoa
griophyte, ergasio = ergasiophygophyte, epoe = epoecophyte.

Figure 1. Families ordered according to the number of alien taxa they comprise in Algeria.

BOTANY LETTERS 7





Types of habitat colonized

Of the 211 alien plants identified in this analysis, it 
appears that (Figure 7):

● 44.5% are only established in anthropogenic habi
tats (crops, orchards, gardens, oases) and 17.5% in 
ruderal habitats (rubble, vacant lots, roads, road
sides and railways). These species can be classified 
as epoecophytes according to Kornas (1990);

● 15.2% have been able to colonize semi-natural habi
tats (beaches and back-dunes, wastelands, hedge
rows, rocks) which are often subject to some human 
and/or livestock pressure (trampling, eutrophica
tion, etc.); these species fall into the category of 
hemiagriophytes (Kornas 1990).

● 11.8% managed to establish in habitats with nat
ural vegetation (wetlands, streams, meadows) and 
could be classified as holoagriophytes sensu 
Kornas (1990).

Alien plants occupy a wide range of artificial, semi- 
natural and natural habitats in Algeria. However, the vast 
majority of alien plants, i.e. 62% in total, have colonized 
anthropogenic habitats, such as ruderal environments 
and fields in agricultural and urban landscapes.

Introduction pathways

Alien plants have been introduced either deliberately 
or unintentionally in Algeria. A high rate (61.6 %) of 
alien plants have been introduced deliberately for 
ornamental purposes (gardens, hedges, roadsides; 
43.6%) and for other uses (food, fodder, timber, fibers, 
etc.; 18%). Plants introduced unintentionally represent 
a percentage of 38.4%; they are usually mixed with the 
seeds of other species (contaminants) and/or hitchhi
kers on transport vectors (Hulme et al. 2008).

Invasive or potentially invasive alien plants

In Algeria, 34 taxa (16.1%, n = 211) of naturalized 
alien plants are actual (19 taxa) or potential (15 taxa) 
invasive plants (Table 2). They fulfil the criteria to be 
characterized as invasive (after Richardson et al. 2000; 
Pyšek et al. 2004), based on our in situ observations 
and the current knowledge in the field and taking into 
account their distribution across the Algerian natural 
regions, and the types of habitats colonized. They are 
classified according to their degree of invasiveness in 
three classes (after Sanz Elorza et al. 2001; Dana et al. 
2001).

These invasive plant species represent a real or 
potential threat to native flora in semi-natural and 
natural habitats, especially those with high local or 
regional spread, belonging to the classes 3 or 2 of 
invasivenes: Acacia mearnsii De Wild., Ailanthus altis
sima (Mill.) Swingle, Carpobrotus edulis (L.) NE Br., 
Cotula coronopifolia L., Nicotiana glauca Graham, 
Opuntia ficus-indica (L.) Mill., Paspalum distichum 
L., Phytolacca americana L., Ricinus communis L., 
Robinia pseudoacacia L., Xanthium spp., etc. Other 
invasive species (jnvasiveness class 3), such as Oxalis 
pes-caprae L., Cuscuta campestris Yunk. and Solanum 
elaeagnifolium Cav. are considered as serious threat to 
agriculture infesting crops over large areas in Algeria.

Discussion

The alien flora of Algeria comprises at least 211 taxa 
(species and subspecies). This preliminary checklist of 
the alien flora of Algeria provides a greater number 
than previous studies. According to Ducellier and 
Maire (1923), introduced plants were relatively few 
in North Africa, with a list of 163 species (almost all 
observed in Algeria). Vilà et al. (1999) give 343 alien 
plants present in North Africa, including 143 species 

Figure 5. Number of alien plants per natural zone and the reduction of their relative frequency in Algeria according to a North- 
South geographic gradient.
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