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The European and Mediterranean Plant Protection Organization (EPPO), in the framework

of its activities in the Mediterranean Basin, launched a questionnaire to gather information

on eradication actions and control actions for invasive alien plants. Thirty-four (34) eradica-

tion actions were reported, 16 occurring in Spain, 7 in Italy, 7 in France, 1 in Portugal, 1 in

Malta, and 2 on the southern rim of the Mediterranean, with 1 in Israel and 1 in Tunisia.

Twenty-two (22) species were targeted, and the habitats where such actions were under-

taken most frequently were coastal dunes, sandy shores and aquatic ecosystems. Most of the

species that have been the object of an eradication action were known invasive species

recorded in the EPPO lists, such as Ailanthus altissima, Buddleia davidii, Carpobrotus spp.,

Eichhornia crassipes, Ludwigia peploides, Pennisetum setaceum, Pistia stratiotes, Solanum

elaeagnifolium and Sicyos angulatus. Other eradicated species have a limited distribution in

the EPPO region and may represent emerging invasive plants, such as Ambrosia confertifolia,

Cylindropuntia rosea, Leersia oryzoides, Leptochloa fusca subsp. uninervia and Marsilea

drummondii. Control actions concerning 90 species were also reported. A large number of

eradication actions, as well as management actions, are therefore happening in Mediterra-

nean countries. At present countries appear to operate with complete autonomy, without

consulting neighbouring countries or other stakeholders within the country. There is there-

fore a need for coordination of new eradication actions.

Introduction

The Mediterranean Basin and its islands are particularly

vulnerable to biological invasions. Climatic conditions in

the Mediterranean Basin potentially allow the establishment

of both subtropical and tropical plants introduced as orna-

mental species or for other purposes. The Mediterranean

Basin could suffer severe ecological and other impacts

caused by invasive alien plants, and there is thus an urgent

need to gather, analyse and share lists of invasive alien

plants and control options, including eradication strategies

and success indicators, as well as to establish priorities for

action and management of species pathways in different

regions or habitats. Information exchange is a key compo-

nent of effective responses to biological invasions (Browne

et al., 2009).1 Initial attempts to fill this information gap

occurred in the framework of the organization of pan-Medi-

terranean conferences and workshops (see Di Castri et al.,

1990; Brunel, 2006; Brunel et al., 2011). Currently, not all

Mediterranean Basin countries have elaborated and pub-

lished lists of invasive alien plants, although notable

research projects have been undertaken in certain countries

and by the EU-funded projects EPIDEMIE and DAISIE,

and some eradication or control projects have been finan-

cially supported in the framework of the EU LIFE projects.

Coordination of preventive and management actions on

invasive alien plant species is greatly needed. This is part

of the European and Mediterranean Plant Protection Orga-

nization (EPPO)’s mission, as one of EPPO’s tasks is to

draw up and periodically revise lists of invasive (or poten-

tially invasive) alien plants that present a risk for the whole

of, or parts of, the EPPO region (composed of 50 European

and Mediterranean countries). Eradication is a key manage-

ment option to mitigate the impacts caused by biological

invasions, and is considered to be the best option when pre-

vention fails (guiding principles of the Convention on Bio-

logical Diversity adopted in 2002 with Decision VI/23).

Eradication is defined by the International Plant Protection

Convention (IPPC) as the ‘application of phytosanitary

measures to eliminate a pest from an area’ (FAO, 2010).

1As an indication of the wider context, in October 2010 the Conference

of the Parties to the Convention on Biological Diversity adopted the

Strategic Plan for Biodiversity 2011–2020, which includes the Aichi

Biodiversity Targets. Target 9 of the Plan is that by 2020 invasive alien

species and pathways are identified and prioritized, priority species are

controlled or eradicated, and measures are in place to manage pathways

to prevent their introduction and establishment.
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Genovesi (2011) defines eradication as ‘the complete and

permanent removal of all wild populations of an alien plant

or animal species from a specific area by means of a time-

limited campaign’. According to these definitions, eradica-

tion is distinct from permanent control (reduction of popu-

lation density, or control to a level below an impact

threshold, see Panetta, 2009) or containment (which aims to

limit the spread of a species by containing its presence

within defined geographical boundaries). Eradication should

also be distinguished from the control of a species to zero

density, which aims at complete removal of the target spe-

cies, but through a continued removal effort (Genovesi,

2005, 2011).

As very little information is available on eradication of

invasive alien plants (versus other types of organisms),

while organizing the First and Second Workshops on Inva-

sive Alien Plants in the Mediterranean Type Regions of

the World, the EPPO Secretariat launched surveys in 2005

and 2010, respectively, to collect data on the species con-

sidered invasive in Mediterranean countries. The contribu-

tion of Mediterranean experts in 2005 allowed emerging

invasive alien plants for the Mediterranean Basin to be

identified (Brunel et al., 2010). The 2010 survey included

questions on eradication actions. At the global scale, infor-

mation on eradication or control projects is particularly

difficult to collect, as it is scattered, and often is available

only in ‘grey literature’ or local reports when it is pub-

lished at all (Simberloff, 2002; Genovesi, 2005; Genovesi

& Carnevali, 2011). Information provided by local experts

is therefore an invaluable contribution for conducting

meta-analysis.

This review presents, for the first time, general informa-

tion and a list of plants that have been the object of eradi-

cation actions or control measures in the EPPO

Mediterranean countries. It is hoped that the information

provided will promote better sharing of knowledge on inter-

ventions between the different stakeholders involved in this

topic.

Material and methods

Study area

The countries included in the Mediterranean Basin, for the

purpose of this analysis, have been identified according to

Med-checklist (Greuter et al., 1984–1989), i.e. relying on

political borders, as was done when interpreting the 2005

questionnaire (see Brunel et al., 2010). As a consequence,

part or the whole of the following countries are considered

to be part of the Mediterranean area: Albania, Algeria,

Bosnia and Herzegovina, Bulgaria, Croatia, Cyprus, Egypt,

France (including Corsica), Greece (including East Aegean

Islands, Crete, Karpathos), Israel, Italy (including Sardinia

and Sicily), Jordan, Kosovo, Libya, Lebanon, Macedonia,

Malta, Montenegro, Morocco, Portugal, Serbia, Slovenia,

Spain (including Balearic Islands, Canary Islands), Syria,

Tunisia and Turkey (see Fig. 1). Some of these countries

are not yet EPPO member countries (Albania, Syria,

Egypt). The Mediterranean region considered from the bio-

geographical point of view is illustrated in Fig. 1.

Data collection

A questionnaire on invasive alien plants in the Mediterra-

nean Basin was launched in 2010, for the preparation of the

Second International Workshop on Invasive Alien Plants in

Mediterranean Type Regions of the World, held in Trabzon

(TR) (2010-08-02/08). This questionnaire was sent by email

to contacts in the EPPO Mediterranean countries and was

available online on the EPPO website. In addition to

requesting information on lists of invasive alien plants and

their status in countries, and on partnerships developed on

the topic, the questionnaire asked whether eradication or

control actions on invasive alien plants had been under-

taken or were planned.

This questionnaire was complemented by a broad litera-

ture review, including both scientific literature and grey

literature, and reports of eradication actions found on the

internet or sent by experts.

Limits of the study

As no definition of ‘eradication’ was provided in the

exploratory questionnaire, in some cases respondents

reported control actions under the category of eradication

action. The data have therefore been interpreted by

the authors of this article keeping this limitation in mind.

The species, the size of the populations mentioned, and the

reported measures were discriminating factors when consid-

ering whether control or eradication was the objective.

The success of these recorded eradication or control

actions, which includes effective removal of the target spe-

cies as well as recovery of the invaded habitat, was not

investigated through the questionnaire. The aim of the sur-

vey was rather to obtain a picture of species and actions

undertaken. Furthermore, the data aggregated is far from

being exhaustive.

Fig. 1 Map of the Mediterranean Basin; the dark shading (green

on line) indicates the areas considered for the study. Adapted from

EEA Biogeographic map of Europe EEA (2011) and ETC-BD (2006),

and from Groves & Di Castri (1991).
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Results

The exploratory questionnaire of the 2010 survey yielded

28 answers from the following countries: Armenia, Bul-

garia, Croatia (two answers from different institutes),

France (one for aquatic invasive species in France, and

three for Languedoc Roussillon), Greece, Israel, Italy (two

for Tuscany, one for the Bergamo area and one for the

Verona area), Malta, Morocco, Portugal, Serbia, Spain (two

from the Balearics, one from the Catalonia area, one from

the Arag�on area, one from the Valencia area, one from the

Saragossa area), Tunisia (two answers) and Turkey (two

answers). Most contributors were from the public sector

(government, universities), and in particular from protected

areas. Countries from the northern rim of the Mediterranean

represented the majority of respondents. The answers were

provided at different scales (e.g. at country level, at regio-

nal or at natural reserve level). All other information was

found through a literature survey.

The information assembled was divided into two groups:

eradication actions on invasive alien plants from a target

area, and control actions for invasive alien plants in a target

area. The results of the analysis of the information collected

are summarized in Tables 1 and 2.

Eradication actions on invasive alien plants in the

Mediterranean Basin

The 34 cases that complied with the IPPC definition of erad-

ication (‘application of phytosanitary measures to eliminate

a pest from an area’) are presented in Table 1. Whether or

not the eradication was successful is not recorded (e.g. see

IPPC, 1998; Rout, 2009; Rout et al., 2009).

Most cases of eradication actions were reported from the

northern rim of the Mediterranean Basin. The only cases

from the southern rim were the removal of Ambrosia conf-

ertifolia in Israel and of Solanum elaeagnifolium in Madhia,

Tunisia, two species that represent a threat to agriculture

rather than to the environment. The other 32 actions

occurred in Spain (16 actions), Italy (7), France (7), Portu-

gal (1) and Malta (1). Spain therefore appears to be the

country attempting the highest number of eradication

actions on invasive alien plants. Table 1 summarizes

reported eradiation actions in the Mediterranean Basin. For

each alien species that has been reported as being the target

of an eradication action, the listing in the EPPO framework

at the time of submission of the article (A2 List, List of

Invasive Alien Plants, Alert List, Observation List of Inva-

sive Alien Plants), the country and the target area where

the eradication action took place, indications on the action

undertaken, the habitat(s) concerned (using the EUNIS clas-

sification – http://eunis.eea.europa.eu/) and references are

provided.

Eradication actions took place on small islands (e.g. at

Isola delle Femmine, Sicily, Italy, with a total land surface

of about 0.15 km2), or in very limited areas (e.g. Pozzo del

Merro, Latium region, Italy), most often inside protected

areas. The questionnaire highlighted that coastal dunes and

sandy shores (EUNIS Code B1) (5 cases) followed by sur-

face standing waters (EUNIS Code C1) and running waters

(EUNIS Code C2) (4 and 3 cases, respectively) were the

habitats with the highest number of eradication actions.

Five cases (3 of which were in Catalonia) involving eradi-

cation actions from arable fields were also described.

The eradication actions tackled 23 invasive alien plant

species. Aquatic species represented the dominant life form

(5 species: Eichhornia crassipes, Ludwigia peploides, Marsi-

lea drummondii, Pistia stratiotes, Salvinia molesta), fol-

lowed by shrubby succulent chamaephytes (4 species:

Carpobrotus acinaciformis, Carpobrotus edulis, Cylindro-

puntia rosea, Opuntia stricta). Grasses (3 perennials: Corta-

deria selloana, Pennisetum setaceum, Pennisetum villosum;

2 annuals: Leerzia oryzoides, Leptochloa fusca subsp. unin-

ervia) were also of concern, while annual herbs were not

covered except for the vine Sicyos angulatus. Phanerophytes,

chamaephytes and hemichryptophytes were also represented.

Most of the invasive alien plant species which have been

the target of an eradication action are listed by EPPO, such

as Ailanthus altissima (EPPO List of Invasive Alien Plants),

Asparagus asparagoides (Asparagaceae, EPPO Alert List),

Buddleia davidii (EPPO List of IAP), Carpobrotus spp.

(EPPO List of IAP), E. crassipes (EPPO A2 List), Ludwi-

gia peploides (EPPO A2 List), Pennisetum setaceum (EPPO

List of IAP), Pistia stratiotes (EPPO List of IAP), Solanum

elaeagnifolium (EPPO A2 List) and Sicyos angulatus

(EPPO List of IAP) (see Boxes 1 and 2 for the eradication

actions on E. crassipes and C. edulis in Valencia region,

Spain). Other species have a limited distribution in the

whole EPPO region and may represent emerging invasive

plants, such as Ambrosia confertifolia, Cylindropuntia ro-

sea, Leersia oryzoides, Leptochloa fusca subsp. uninervia

and Marsilea drummondii (see Box 3, eradication actions

on Leersia oryzoides and Leptochloa fusca subsp. uninervia

in Catalonia, Spain).

Control and monitoring actions for invasive alien plants

in the Mediterranean Basin

Eradication actions are difficult to undertake, as they imply

a preliminary assessment of the risk that a species repre-

sents and rapid action, for which resources, as well as dia-

logue with the different stakeholders, are necessary. It is

thus no surprise that control actions occur more frequently

than eradication actions.

The questionnaire and literature review gathered control

and monitoring actions for about 90 species, with an over-

lap for 13 species which were also the target of eradication

actions. A major contribution is that of Andreu et al.

(2009), who undertook a survey on invasive alien plants in

the whole territory of Spain. These records may overlap

with those gathered in other surveys or references in Spain

in Table 2. Table 2 provides, for each alien species
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Box 1 Eradication action against Carpobrotus edulis in Valencia (Spain)

Carpobrotus edulis (Hottentot’s fig, Aizoaceae) is a very widespread invasive alien species, listed on the EPPO List of Invasive Alien Plants. It

colonizes maritime dunes along the coast of the Valencia region to a varying degree, from almost complete cover to dispersed patches, but it

forms a more or less continuous population from north to south. Dense patches completely excluded native vegetation and altered natural dune

dynamics. This species had been planted by the Spanish administration and by individual people to prevent sand blowing into their homes and

crops. In 2003 a detailed cartography of the distribution of C. edulis and Agave americana was undertaken, and a distribution map and

additional information useful for its management were produced. The invaded range of C. edulis along the coastline was divided into 2155

patches with an estimated total weight of 4558 tonnes of fresh phytomass.

The distribution map produced through GIS was used to establish eradication priorities among the different C. edulis populations. Priority was

assigned to small populations of C. edulis, for which cost efficiency was higher. It was agreed that the Ministry of Environment, responsible for

coast management, would eradicate the largest patches while the Valencia government would deal with the smallest ones. Since 2006, 1431

tonnes of the plant were manually removed. Follow-up work indicates that eradication is successful in most cases, and removal of the few plants

that regrow is easy as small plants can be removed quickly. Control trials with low doses of glyphosate had been carried out successfully, with

very few secondary effects. In the following years it is expected that efforts will be intensified to eliminate C. edulis completely from the

Valencian coastline.

Box 2 Eradication action against Eichhornia crassipes in Valencia (Spain)

Eichhornia crassipes (water hyacinth, Pontederiaceae) is one of the most invasive alien aquatic plants worldwide, and is recommended for

regulation in the EPPO region (registered on the A2 List).

In the Valencia region of Spain, E. crassipes was recorded in three locations: two rivers and a wetland. The pathway of entry of E. crassipes is

not known with certainty, but is thought to be the use of the species as an ornamental plant. In the river Albaida, E. crassipes was occupying a

stretch 1047 m long, covering 5785 m2 – the largest infestation in the three sites. The occurrence of E. crassipes in this site was known since

2006. The removal of the plant from the river using excavators produced 207 tonnes of biomass in 168 working days. The eradication cost

114 000 EUR.

One hundred and twenty (120) tonnes of biomass were removed when eradicating the plant from the wetland. The occurrence of the plant at

this site was known since 1992. The other river population ended up in the sea during flood events, where the plant died, and this population

has not reappeared since then.

The eradication actions took place during 2007 to 2012. No regrowth has been observed in the largest population (Albaida river) but occasional

foci have been recorded at Algar river. It is thought that this is due to the fact that small plants go unnoticed as they become entangled in the

abundant vegetation covering river banks. No seed production was observed.

Collaboration between different administrative bodies (both local and regional) was necessary to eradicate the plant. The national administration

was in charge of eliminating the plant from the Albaida river, as river management is under the responsibility of the Spanish Ministry of

Environment.

Box 3 Eradication actions against alien grasses in Catalonia (Spain)

Leersia oryzoides and Leptochloa fusca subsp. uninervia (Poaceae) are native to North and Central America and are quite common weeds of

rice fields in France and Italy. These invasive alien species reduce harvests through crop competition. In Catalonia, they were recorded in the

Ebro Delta. There were very few outbreaks, with new infestations occurring at the edges of rice fields. These alien grasses are quite widespread

in rice fields of Spain, but are limited in Catalonia, although they are abundant in the Baix Emporda.

The plants have been destroyed by all possible means (mechanical and chemical methods) wherever they were found, and the managed areas

monitored.

In Catalonia they are officially declared as weeds and require control measures. The Catalan government established a pioneering law in Spain

for the eradication and control of weeds (Department d’Agricultura, ramaderia i pesca, 2006).
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reported as being the object of a control action, the listing

in the EPPO framework at the time of submission of the

article (A2 List, List of Invasive Alien Plants, Alert List,

Observation List of Invasive Alien Plants), as well as the

country and target area with indications and references.

The genus with the largest number of records of control

actions in Mediterranean countries is Carpobrotus. Local

actions to control and monitor Carpobrotus species have

been undertaken, or are in progress, in Italy (e.g. Sardinia

island – different localities; Montecristo island in Tuscany),

France (e.g. Port Cros national park; Archipel de Riou nat-

ure reserve; ı̂le Lavezzu and ı̂le Mezzu Mare in the archi-

pelago ı̂les Sanguinaires in Corsica, see Paradis et al.,

2008), Malta, Portugal and Spain. In some cases, manage-

ment actions are followed by scientific research and moni-

toring (e.g. Andreu et al., 2010 in Andalusia, Spain).

Ailanthus altissima, Acacia saligna and Acacia species are

also frequently managed in several target areas in the Medi-

terranean Basin.

Although this inventory of species and control actions is

far from exhaustive, the invasive alien species which are

reported as being managed in more than one Mediterranean

country can be divided in two main categories:

• well known and very widespread invasive aliens, e.g.

Acacia saligna, Ailanthus altissima, Amorpha fruticosa

and Robinia pseudoacacia;

• species that represent a serious threat, though not very

widespread in the EPPO region, and which have been

identified as emerging problems, e.g. Baccharis halimi-

folia, E. crassipes and Solanum elaeagnifolium.

Most control actions are undertaken by a single country.

These actions target a wide range of species. As for eradi-

cation actions, control actions are most often undertaken

within protected areas and in the countries of the northern

rim of the Mediterranean Basin; Spain is the most active

country.

Furthermore, many invasive alien species which cause

crops losses are frequently managed, such as Abutilon the-

ophrasti (Asteraceae) in Catalonia (Recasens et al., 2005),

Orobanche spp. in Turkey, Ambrosia artemisiifolia in

France, and many other species. Unless complete eradica-

tion actions were documented (Table 1), such management

actions on invasive alien plants in crops were not the target

of the survey and are therefore not mentioned here.

While most actions seem to be localized in small areas,

the programmes in Valencia, Malta and Corsica integrate

systematic actions on some invasive alien plants over the

territory, through the listing of species, early detection,

and eradication or control actions. In Malta, a number of

invasive alien plants are being removed from protected

areas (MEPA, 2013). Preliminary efforts in the Maltese

Islands have been undertaken or are ongoing, and aim to

control the spread of C. edulis in sand dunes, Arundo

donax and Vitis vinifera in Ir-Ramla l- ��Hamra, Acacia sal-

igna in G�hajn Tuffie�ha (western coast of the island of

Malta) and Agave spp. in Rdum tal-Madonna.

Discussion

Eradication actions on invasive alien plants

From the results of the survey, a non-negligible number of

eradication actions (34) have been planned in the EPPO

Mediterranean countries (Table 1). These occurred mainly

on islands, or in small, defined areas when on continental

land. Most of the actions took place in protected areas, par-

ticularly on sand dunes or in standing waters. The survey

also highlighted the existence of several actions in agricul-

tural areas, enhanced by the experience of the Plant Health

sector to control quarantine pests as plants (Schrader et al.,

2010). In addition to eradication actions, a large number of

invasive alien plants are controlled and monitored (Table 2).

These controlled species are probably so widespread that

eradication is no longer feasible (even at a local scale).

The progress made in the past few years on this front

needs to be acknowledged. Genovesi (2005), when under-

taking a review of eradications in Europe in 2005, noted

that only some very localized removals of invasive alien

plants had been completed in Europe. The results of this

survey highlight that attempts to eradicate invasive alien

plants in the Mediterranean are being undertaken in many

countries, in particular in Spain. Furthermore, eradication

and control actions in non-Mediterranean countries are

expected to be more numerous, owing to increased aware-

ness of the issue.

Although Genovesi (2005) also reported 37 successful

eradications of mammals, and that dozens of eradications

of invertebrates are also being undertaken in the framework

of the Plant Health regulation (Directive 200/29 in Europe,

and other national regulations), the number of eradication

actions for invasive alien plants remains lower than those

undertaken for other organisms. However they seem to be

increasing steadily. Although some invasive alien plants

recommended for regulation are reported here as the object

of eradication actions, such as E. crassipes (Pontederiaceae,

EPPO A2 List) and Solanum elaeagnifolium (Solanaceae,

EPPO A2 List), other emerging invasive alien plants, such

as Hydrocotyle ranunculoides (Apiaceae, EPPO A2 List),

Ludwigia grandiflora (Onagraceae, EPPO A2 List) and

Althernanthera philoxeroides (Amaranthaceae, EPPO List

of Invasive Alien Plants), were not the object of eradication

actions.

Eradication of plant species is generally seen as extre-

mely challenging. Although the eradication of plants may

be seen as more difficult than for other groups or organ-

isms, Pluess et al. (2012), when evaluating statistically the

success of eradications, found no difference in success rates

among taxonomic groups or geographical regions.

Eradication and the criteria for success

In general, the final outcome of a management plan or of

an eradication programme for an invasive alien plant is
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determined by the interplay of biological, operational, eco-

nomic, environmental and sociopolitical factors (Panetta &

Timmins, 2004; Panetta et al., 2011). If a set of criteria is

not strictly met, failure is almost guaranteed (Gardener

et al., 2009 and references cited therein). In general, it is

agreed that species with a known limited distribution, that

are easily detectable, with a short-lived seed bank and low

dispersal ability, and for which methods of control are

known, are prime candidates for successful eradication. All

known successful plant eradications have targeted invasions

detected early, or alien plants that have invaded limited

areas, and there is no known case of successful eradication

of a well established alien plant (Genovesi, 2011). Pluess

et al. (2012) confirmed that the spatial extent of the infesta-

tion was the criterion most significantly related to eradica-

tion outcomes. Local campaigns were therefore more

successful than regional or national campaigns.

It is also agreed that sufficient funding must be available

over the long term (e.g. for monitoring), but also quickly

available for rapid intervention to guarantee the success of

an eradication. In European countries, LIFE Nature projects

are a source of funding for control actions on invasive alien

plants, but not for rapid response in the narrower sense. This

European programme is funding the eradication of Ailanthus

altissima from Montecristo Island in Italy (2010–14), the

eradication of Nicotiana glauca in France (Salses-Leucate),

and the control of Acacia saligna in Cyprus (Conservation

Management in Natura 2000 sites) as well as of Carpobro-

tus spp. in France (e.g. Salses-Leucate & Camargue gardo-

ise) and Spain. These tools, requiring the elaboration of

complex administrative descriptions, may nevertheless not

be totally appropriate to the need for rapid eradication, in

particular when an eradication has to be undertaken in an

area which is not a site of community importance. Whether

the provision of funds is available at the European or coun-

try level should not restrict the availability of resources at

the local level (e.g. municipalities, road services, etc.). Hav-

ing local stakeholders investing resources for eradication of

invasive alien plants would initially mean a good under-

standing of the issue, therefore advocating increased aware-

ness on the topic of invasive alien pants.

A crucial need for increased awareness

Ultimately, the most often overlooked requirement is the

need for public support for the project of eradication (Mack

& Forster, 2009). While Genovesi (2005) noted that the suc-

cess of mammal eradication programmes is connected to the

approval of animal activist groups (e.g. eradication of the

grey squirrel, initially planned in Italy, was cancelled

because of animal activist groups), this issue may be less rel-

evant for actions undertaken on invasive alien plants, mak-

ing plant eradications easier to organize. Popular opposition

may nevertheless occur for established plants that have been

integrated in the use and culture of an area and for which

there is a conflict of interest (Andreu et al., 2009). For

example, Acacia spp., widely introduced into many EPPO

Mediterranean countries, have many beneficial uses (Griffin

et al., 2011) in rural areas, providing fuelwood, food, fodder

and shelter (Kull et al., 2011; Wilson et al., 2011). Resis-

tance to eradication or control actions may also be encoun-

tered when there is a perception that the ecosystem is being

degraded when removing the invasive alien plant, as when

leaving sand dunes prone to erosion while removing Carpo-

brotus spp. Dialogue with the different stakeholders using

the territory on which an eradication is to occur needs to be

carefully planned, and requires coordination.

A lack of coordination across regions and countries

A large number of eradication actions and management

actions reported in this survey were undertaken in nature

reserves. Nature reserve managers were a target of the sur-

vey, and are usually more aware of the threats posed by

invasive alien plants than other stakeholders (e.g. munici-

palities). Every country, and often every region or protected

area, seems to operate in complete autonomy, with special

concerns regarding the alien species that are considered to

represent a priority for action in their area. There is no

coordination of these newly undertaken eradication actions

among nature reserves and countries, nor is there an agreed

method to decide which plant represents a priority for

action at a given scale.

Conclusions: how to enhance eradication
actions?

Although invasive alien plants are gaining increased atten-

tion within EPPO countries, there is no existing widely

agreed method to identify those alien plants that are consid-

ered invasive and represent the highest priority for action.

The fact that a small size of infestation is crucial for the

success of eradication calls for the identification and listing

of emerging species (Pluess et al., 2012). The EPPO prior-

itization process integrates such requirements (EPPO,

2012), and represents an initial basis to harmonize evalua-

tions of priorities between the EPPO Mediterranean coun-

tries. It is a suitable tool to produce lists of invasive alien

plants that are established, or potentially could establish, in

the EPPO region, and to determine which of these have

the highest priority for an EPPO pest risk analysis. It has

already been used to identify emerging invasive alien

plants for the Mediterranean (Brunel et al., 2010), which

are also listed in the EPPO system through the EPPO Alert

List, the EPPO List of Invasive Alien Plants, and the

EPPO A2 List. EPPO also provides technical guidance on

eradication and management through its National Regula-

tory Control Measures. So far, recommendations are avail-

able for Ambrosia artemisiifolia, E. crassipes, Heracleum

spp. and Sicyos angulatus; general measures for the man-

agement of aquatic invasive alien plants are in preparation.

Sunley et al. (2012) have also developed a decision-
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support scheme that generates contingency plans and prior-

itizes action during pest outbreaks. This tool is aimed at

assisting national plant protection organizations (NPPOs)

in addressing and justifying eradication and containment

campaigns effectively. EPPO has also collaborated with

the Bern Convention for the elaboration of Recommenda-

tion no. 126 (2007) of the Standing Committee on the

eradication of some invasive alien plant species, adopted

by the Standing Committee on 29 November 2007.

Such Standards and recommendations are of primary

importance and need to be pursued, but the exchange of

experiences through managers should also be an objec-

tive. This article providing information and encouraging

eradication and management actions on invasive alien

plants also aims to promote increased dialogue and cooper-

ation among stakeholders involved in the topic. This invita-

tion was well communicated based on the high attendance

at the 2nd Workshop on Invasive Alien Plants in Mediterra-

nean Type Regions of the World held in 2010 in Trabzon

(TR),2 and will hopefully be even more successful at the

3rd workshop to be held in 2015.

The management of plant invasions in general, and eradi-

cations in particular, requires a level of public awareness

and support, in particular when there are conflicts of inter-

est, as well as supporting legislation (both hard and soft

tools, such as codes of conduct) for the control of pathways

responsible for potential re-introductions. While Genovesi

(2005) identified key elements to enhance eradication

actions, such as the review of national legislation to allow

mitigation measures on invasive alien species, the establish-

ment of procedures to allow early warning, and the avail-

ability of contingency plans, the first necessity is to promote

education and public awareness programmes to engage local

communities and appropriate sector groups in eradication.
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Eradication et contrôle des plantes
exotiques envahissantes dans le bassin
m�editerran�een: vers une meilleure
coordination pour optimiser les initiatives
existantes

L’Organisation Europ�eenne et M�editerran�eenne pour la

Protection des Plantes (OEPP), dans le cadre de ses

activit�es dans le bassin m�editerran�een, a �emis un

questionnaire pour regrouper des informations sur les

actions de contrôle et d’�eradication des plantes exotiques

envahissantes. 34 actions d’�eradication ont �et�e rapport�ees,

16 en Espagne, 7 en Italie, 7 en France, 1 au Portugal, 1 �a

Malte et 2 sur la rive sud de la M�editerran�ee avec 1 en

Isra€el et 1 en Tunisie. Vingt-deux (22) esp�eces ont �et�e

cibl�ees et les habitats o�u ce type d’actions ont �et�e le plus

fr�equemment entreprises �etaient des dunes côti�eres, des

littoraux sableux et des �ecosyst�emes aquatiques. La plupart

des esp�eces qui ont fait l’objet d’actions d’�eradication

�etaient des esp�eces exotiques envahissantes inscrites sur les

listes de l’OEPP telles que Ailanthus altissima, Buddleia

davidii, Carpobrotus spp., Eichhornia crassipes, Ludwigia

peploides, Pennisetum setaceum, Pistia stratiotes, Solanum

elaeagnifolium et Sicyos angulatus. D’autres esp�eces

�eradiqu�ees ont une r�epartition limit�ee dans l’ensemble de la

r�egion OEPP et peuvent être de nouvelles plantes exotiques

envahissantes comme Ambrosia confertifolia,

Cylindropuntia rosea, Leersia oryzoides, Leptochloa fusca

2see the presentations and proceedings at http://archives.eppo.int/

MEETINGS/2010_conferences/mediterranean_ias.htm
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subsp. uninervia et Marsilea drummondii. Des actions de

lutte contre 90 esp�eces furent �egalement rapport�ees. De

nombreuses d’actions d’�eradication et de gestion sont ainsi

mises en œuvre dans les pays du pourtour m�editerran�een.

Actuellement, les acteurs semblent op�erer en totale

autonomie, sans consulter les pays voisins, ou d’autres

parties prenantes �a l’int�erieur du pays. Il existe donc un

besoin de coordination des nouvelles actions d’�eradication.

Kbrdblawbz bydapbdysx xy;epolysx pacneybq
b ,opm,a c ybvb d Cpelbpevyovopcrov
,acceqye: cnpevkeybe r kyxieq rooplbyawbb,
gopdokz⁄oeq godscbnm onlaxy on bve⁄obxcz
bybwbanbd

B pavrax cdoeq pa,ons d Cpelbpevyovopcrov ,acceqye,
Edpogeqcraz b cpelbpevyovopcraz opuaybpawbz go
rapaynbyy b paobne pacneybq (EORPP) gpodeka ayrenysq
ogpoc, gopdokz⁄obq co,panm byaopvawb⁄ o leqcndbzx go
kbrdblawbb bydapbdysx xy;epolysx pacneybq b ,opm,e c

ybvb. <sko onvexeyo npblwanm xenspe (34) leqcndbz go
kbrdblawbb: 16 — d Bcgaybb, 7 — d Bnakbb, 7 — do
Upaywbb, 1 — d Gopnyuakbb, 1 — d Makmne b 2 — ya
⁄;yov go,epe;me Cpelbpevyovopmz: 1 — d Bppabke b
1 — d Tyybce. Leqcndbz ,skb yagpadkeys ya ldalwanm lda
(22) dbla, gpbxev xaoe dceuo narbe leqcndbz
gpelgpbybvakbcm d narbx vecnax o,bnaybz rar
gpb,pe;yse l⁄ys, gecxayse go,epe;mz b dolyse
'rocbcnevs. <okmibycndo dblod, cnadibx o,]ernov
kbrdblawbb, gpelcnadkzkb co,oq bpdecnyse bydapbdyse
dbls, pyaxaobecz d cgbcrax EORPP, narbe rar Ailanthus

altissima, Buddleia davidii, Carpobrotus spp., Eichhornia

crassipes, Ludwigia peploides, Pennisetum setaceum, Pistia

stratiotes, Solanum elaeagnifolium b Sicyos angulatus.

Lpyube kbrdblbpodayyse dbls bvekb oupaybxeyyy⁄
pacgpocnpayeyyocnm d peuboye EORPP b vouyn
gpelcnadkznm co,oq yodse bydapbdyse pacneybz, narbe rar
Ambrosia confertifolia, Cylindropuntia rosea, Leersia

oryzoides, Leptochloa fusca subsp. uninervia b Marsilea

drummondii. Coo,oakocm nar;e o vepax ,opm,s d
onyoieybb 90 dblod. Tarbv o,papov, ,okmibycndo
leqcndbq go kbrdblawbb, a nar;e leqcndbq go
ygpadkeyb⁄, gpelgpbybva⁄ncz d cpelbpevyovopcrbx
cnpayax. Goxo;e, xno d yacnozoee dpevz abnocaybnapyse
b gpbpolooxpayyse opuays cnpay pa,ona⁄n d gokyoq
adnoyovbb, ye roycykmnbpyzcm c cocelybvb cnpayavb bkb
lpyubvb cy,]ernavb d pavrax cnpays. Tarbv o,papov,
yakbwo gonpe,yocnm d rooplbyawbb yodsx leqcndbq go
kbrdblawbb.
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