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Initiation

Stage 1: Initiation

1.01- Give the reason for performing the PRA

Identification of a single pest

Baccharis halimifoliacauses majoenvironmental damage France Italy and Spain, while
its distribution in the EPPO region is still restrictedBelgium, France Spainandthe UK
This species has been identifiedagsinvasive alien planwhich represents a priority for Ste
Risk Analysis according to the EPPQidtitization process for invasive alien plants (EPPO,
2012).

1.02a- Name of the pest
Baccharis halimifolial.

1.02b- Indicate the type of the pest
Non parasitic plant

1.02d- Indicate the taxonomic position
Reign PlantagFamily: AsteraceaeGenus Baccharis SpeciesBaccharis halimifolial.
Nomenclatural synonynBaccharis cuneifolidMoench [1794, Meth.574] [nom. illeg.]

1.03- Clearly define the PRA area
EPPO Regiolfisee map avww.eppo.inj.

1.04- Does a relevant earlier PRA exist?

No

A risk assessment has been prepared for Australia in 2003 (Randall, 2003) with the Weed
Risk Assessmer{iVRA) tool (Phelounget al, 1999). A score of 19 has been obtained which

led to rejection of th@roposal to importhis speciesBased on their WRA scores, species are
placed into the following categorie&ccept(not likely to be a pest; WRA score <

1), Reject(likely to be a pst; WRA score > 6), dEvaluate(requires further evaluation; WRA
score = 16).

However, this risk assessment is not entirely valid since it has been performed in another risk
area outside the PRA area. In addition, the Australian Weed RisksAws#ss gpre-border
assessment tool that follows a different scheme of assessing risk.

1.06- Specify all or suitable habitats (fornon-parasitic plants). Indicate the ones which
are present in the PRA area.

Recorded habitats in its native range

In its native rangeB. halimifoliahas beemecordedn the following planttommunitiegVan
Deelen, 1991) according tbe Kuchler classification (Kuchler, 1964):

- KO78 Southern cordgrass prairie

- KO80 Marli everglades

- K090 Live oak- sea oats
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- K091 Cypress savanna

- K092 Everglades

- K105 Mangrove

- K112 Southern mixed forest

- K113 Southern floodplain forest

- K114 Pocosin

- K116 Subtropical pine forest

Ervin (2009) reports that in the USA, the species has spread outside its histgdgc inan
association with human disturbance of natural habitats. It then colonized hgbmagwer
line rights-of-way, managed lands (largely pine plantations) and forest edges. Erwin (2009)
suggests that climate may be the most influential variable errdeting potential range
expansion oB. halimifolia

Recorded habitats in its exotic range

The following list summarizes the main habitats in whichhalimifoliais knownto occurin
the EPPO regioaccording to th&UNIS habitatclassification(See EEA Website)
- A2.5: Coastal saltmarshes and saline reedbeds

- B1.43: Mediterraned\tlantic fixed grey dunes

- B1.8: Moist and wet dune slacks

- B3.3: Rock cliffs, ledges and shores, with angiosperms

- C3.2:Waterfringing reedbeds and tdieloptytes other than canes

- D5.2 Beds of large sedges normally without fstanding water

- E3.1: Mediterranean tall humid grassland

- E3.4: Moist or wet eutrophic and mesotrophic grassland

- F4.234: NorthernErica vagan§ heaths

- F9.3 Southern ripariagalleries and thickets

- G1.13: Southerr4lnug and Betuld galleries

- J4.2: Road networks

- J4.3: Rail networks

- J4.5 Hardsurfaced areas of ports

- J4.68 Pavements and recreation areas

- J5: Highly artificial marmade waters and associattdictures

- X03: Brackish coastal lagoons

1.07 - Specify the pest distribution for a pest initiated PRA, or the distribution of the
pests identified in 2b for pathway initiated PRA

Native distribution :

North America: Canada(Nova Scoti® Mexico (Mexico, Nuevo Leon, San Luis Potosi,
Tamaulipas, VeracryzFlora of North America Websitethe USA (Alabama, Arkansas,
Connecticut, Delaware, Florida, Georgia, Louisiana, Maryland, Massachusetts, Mississippi,
New Jersey, New York, North Carolina, OklalemPennsylvania, Rhode Island, South
Carolina, Texas, Virginia, West Virgini&lora of North America Website

Carribean: BahamagCorrel & Correl, 1982)Cuba(USDA-ARS Website Weber, 2003)

Note In CanadaB. halimifolia reaches its northern limit range and it is considered as an
extremely rare Atlantic coastal plain species, occurring only in Tusket River estuary and its
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vicinity. Official conservation programmes are being implemented in this(bi@aa Scotia
Website, pecies at Risk Conservation Fund 2009 Approved Prgjects

Exotic distribution:

Oceania Australia(Queensland, New SouilVales),New-Zealand(South Island).

Note in New Zealand, according to Welsb al. (1988), the species was recorded as locally
established on B#&s Peninsula (Canterbury) onlgvans Pass, Lyttelton, Victoria Paakd

Barrys Bay.There are approximately 40 known sites that are monitored@rsistmostly of

old scattered plants on the Porthills area near Sumner. The aim of the management actions
where the species is preseneradication (Lynne HugginBepartment of Conservation, New
Zealand,pers. comm., 2012).B. halimifolia has been declared an unwantgdanism under

the New Zealand Biosecurity Act 1993, which makes it illegal to knowingly release, spread,
display or sell, breed, propagate or otherwise distribute plants or part thereof.

In Australia, the species is considered noxious and is regula@gei@enslanéndNew South

Wales (as well as in Northern Territory where it is not recorded as present) (Weeds Australia
Databaséttp://www.weeds.org.au/noxious.htm

Asia: Georgia(in Abkhasia, on theastern coast of the Black $d8Vestmanet al, 1975;
Kikodzeet al,, 2010).

EPPO Region Belgium (Verloove, 2008),France(Thellung, 1916; Muller, 2004)italy
(Zanetti, 1997; Arrigoni & Viegi, 2011),Spain (Allorge, 1941), andhe UK (Clement &
Foster, 1994).

Note the species had been recorded in the Netherlands but iknoain to bepresent
anymore in this countrfvan Valkenburget al, 2013) The plant is also recorded as planted i
the Ataturk arboretum in Istaol but has so far ndteen recorded in the wilddBM, 2012).

Detail of the distribution oB. halimifoliain EPPO countries:

In Belgium: B. halimifolia was intentionally introduced as a windbreak in coastal dunes
during the first half of the ZDcentury (e.g., in Raversigdin 1924). It was then recorded as a
casual escaped species in the port of Oostende in 1948 (Lambinon, 1957). In the past decades,
it has been increasingly planted as an ornamental plant in public parks in coastal areas. It is
now naturalized in numerousyidely scattered localities along the Belgian coast, mostly
centered between Adinkerke and Oostduinkerke, around Blankenberge and between
Zeebrugge and Knokk&/érloove 2011).

In_France in its FloraLes quatre flores de Francd-ournier (186) indicated thatB.
halimifolia had beenntroduced in France in 1688amarck (1817)ndicated that the plant

was cultivated in the Jardin du Roi in Paris where it has probably been cultivated since at least
1753 (AME & CBNMP, 2003). During the second half the 19" century, it was widely
recommended as an ornamental garden plant in numerous nursery catalogues and horticultural
books. For example, Langlois (1877) states in his haokouveau jardinier fleuristéhat B.
halimifolia should be planted ashedge.B. halimifolia probably naturalized from the very

early twentieth century in thBasque Countryn France. In theddition and correction$o

the three volumes of hiBlore illustrée de la FranceCoste (1906) indicated that it was
already completely naturalized ihe Gironde and Bass@yrénées departmentst the same
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time, Thellng (1916) collecte®. halimifolia on the beach of Biarritz in 1907 and considered
that the plant was naturalized.f@w years later, it was also recorded as abundant in a pine
forest along railways between Pornic and Paimboeuf in the South of Brikamynymous
1916). In the 1950s, it was already consideredpasading fastJovet (1947) describes the
situation, stahg that B. halimifolia Gs now very common in the SouttWe s, especially
abundant all around the Arcachon bassin (Gujan, between Andernos and Arés, around
Pitchourlin). In some locations, for example in the Courant d'Hu&hehalimifolia forms
'impenetable thickets'. At the same time in Brittany, it was also invasive, for example in
Carnac where it colonizetlincus maritimusnarshes.

In the middle of the 1970s, it was considered as completely naturalized alofeetioh
Atlantic coast (Jovet &e Vilmorin, 1975) and occured mine departments: llleetVilaine,
Cotesd’Armor, Finistere, Morbihan, Loir@tlantique, Vendée, Gironde, Landesnd
PyrénéedAtlantiques.

During the 1980s, the first records Bf halimifolia were reported along thdedterranean
coast, in the Roussillon (Amigo, 1983). In the Camargue, an age estimation of individuals by
counting growth ringsdated colonizationto the early 1980s (Charpentiet al, 2006).

B. halimifolia was recorded more recently along the Languedastq&alaber& Gastesoleil
1991).

Recently it also appeared on the shores of the NorthnSeasde-Calais (62)in the estuary

of the Slack (Ambleteuse) and Wimere(RBenoit Toussaint, Conservatoire Botanique
National de Bailleulpers. com., 2012).

In Italy: Its presence has been recorded in the Veneto region (Zd8&T;, Pizzo & Buffa,

2009; Minelli, 2009) and in theuBcanyregion (Coaro, 1987; Arrigoni & Viegi, 2011n

both cases in coastal areas. According to Zanetti (1997) the speciesehamtboduced in
Veneto in the forest plantations along the coastal wetlands, especially in the delta area of the
river Piave and river Po. Recently, the management plan of the site SIC ZPS 1T3270023
Delta del Po (Diective Habitat 92/43/EEG has mentined the need for eradication and
control actions for some invasive alien plants, includngalimifolia In 2010, in the Veneto
region its presence has been recordedellinside the nature reserve (riserva naturale) Valle
Averto, whichis a Site of Community Interest (SIC 1T3250030) according tod(@010). In

the Tuscany region, the taxon is considered invasive. Near Livorno, it is recorded as
massively present in the vicinity 8flicornia spp. communities (Coaro, 1987).

In Spain B. halimifolia was first reported in Spain in 1941 in Lekeiin theBasque Country
(Allorge, 1941). It is currently widely naturalized on the Atlantic Coast oBasgque Country

and of Cantabria. It occurs in almost all estuaries of the Cantabric toasthe rio of Tina
Mayor at the border with Asturiasastto Txingudi in Guipuzcoa. In Cantabria it was first
recorded in 1958Quinea, 1958in the bay of Santander (Herrera & Campos, 2010). In the
Asturias, it was first recorded in 1998, in the marsbfe§ina Mayor. A few locations with

only some individuals or some scattered thickets are found at other points in Asturias
(including Avilés, marshes of the rivers Sella and Navia, the ria of Villaviciosa) but it does
not seem to have yet established iali@a. It is also present to a lesser extent on the
Mediterranean coast (country of Baix Ter, CatalpB@rriocanakt al., 20035.

In Spain, the species is considered as one of the top 20 most invasive species and it is as such
listed in the Appendix Jof the Spanish catalogue of alien plants (Grupo Especialista en
Invasiones Biologicas, 20D A 'Real Decreto' has been approved in November 2011 to
regulate the species of this list, on whiBh halimifolia is registered. The introduction,
possession, toee and transport of the species listed is prohibited.
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In the UK there ardwo records. According to Clement & Foster (1994), it is established on
the shore at Mudeford,o8th Hants (known since 19342nd also known from the shore at
Hamworthy, Dorsetwhere Bowen Z000 in The Flora of Dorset says it was recorded as a
selfsown plant in 1958.

A third record from Scotland is regarded as dubious by the New Atlas edibrs D
PrestonCentre for Ecology and Hydrologgers. corm., 2012).

In theNetherlandsA few individuals had been collected in 2003 in the nature reserve 'Kwade
Hoek' (coordinates 51°50.689,3°59.387) and an herbarium sample had been deposited at the
Nationaal Herbarium Nederland, Universiteit Leiden branch (L.) by R. van delévieiMr

van Valkenburg went in this nature reserve in September 2012 and coutttteotB.
halimifolia, as the vegetation had progressed towards shrubland dominatéghdmphae
rhamnoides (Elaeagnaceae, native in the Netherlandg)hgd van Valkenburg, Plant
Protection Service of the Netherlangsers. comm., 2012 Van Valkenburget al, 2013
submitted.

See available distribution maps in Appendix 1.

Cafoet al (2012)provide a rough summary tiie presence and spreadBfhalimifoliain
Europe in Figure IMore precise historical data have been assembled in the framework of this
PRA and are included in the text.
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Figure 1 Distribution ofB. halimifoliain Europe. Shaded area indicates the coastline area Bhéadimifolia
forms acontinuum of stable populations across estuaries. First recoilshaflimifolia cultivation in different
countries are indicated by (C).



Pest categorization

Stage 2: Pest Risk Assessment Section A: Pest categorization

1.08a- Do you want to go to the main Pest Risk Assessment or to continue with the pest
categorization?

Yes go to the main Pest Risk Assessment

There are about 35450 species in the gen@acchariswhich can clearly be distinguished
from B. halimifolia (Sundberg & Bogler, 2006based on the situation of its buds and flowers,
and of its leaf bladehe organisnhereforecoresponds to a single taxonomic entity that can
be differentiated from other species.

The species has a history of being an invasive alien plant.

In its native rang®. halimifoliais considered as a weed dueitde'statiors on overgrazed
rangeland in the @ithern United Statgdlesom, 2006).

In Australia,B. halimifoliais considered as a pest due to its low nutritional value for cattle
and its ability to dominate pastures, tree plantations (timber species) and Malaleuca
wetlands (Westmaret al, 1975; SimgChilton & Panetta, 2011). In QueenslanH,
halimifolia has beerdeclared noxious since 1951 (Su@hkilton et al, 2010), as a class 2 pest
under theLand Protection (Pest and Stock Route Management) Act. 200Rew South
Wales,B. halimifoliais a class 3 pest. In both cases, this means that measures shakkehbe
to controlit (SimsChilton & Panetta, 2011).

In some countries where it is already established in the EPPO region (Belgium, France, Italy
Spain),B. halimifolia is also considered as an invasalen plant with strong impacts on
native vegetation (Invasive Alien Species in Belgium Website; Muller, 2004; Caghfas
2004;Grupo Especialista en Invasiones Biologicas,7200

Dense thickets dB. halimifoliacan seriously affect species, habitats eaoolsystems and their
uses. There is a high risk of further spreadBofhalimifolia in several coastal habitats in
EPPOcountries where it is already established, and there is a high risk of introduction where
it is not already present and conditions (teth, climate) are suitable.
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Probability of entry

Stage 2: Pest Risk Assessment Section B: Probability of entry of a pest

2.01a- Describe the relevant pathways and make a note of any obvious pathways that
are impossible and record the reasons. Explain your judgement

History of introduction and usef B. halimifolia

The first recordof B. halimifoliain the EPPO regiodates back to 1683 in Franaehere it

was introduced for ornamentakasons(Fournier, 1936). There are indications of its
cultivation in several botanical gardens; e.g., in 1796 in Paris (Jardin des Plantes), in
Montpellier in 1824 (AME& CBNMP, 2003),in Auteuil: villa des Cyclamengarden (Pardé,
1902).

From the second half of the "l@entury it has also been grown in private gardens: specific
indications could be found in the Sottest of FranceGuillaud 1887), in Brittany: Carnac,
SaintQuayPottrieux (Hibon, 1938). Thellung (1916) indicates that the plant is widely
cultivated in Provence since its introduction in 18@3Provence, it has been first introduced

in 1863 at Villa Rotschild (SainteanCapFerret) from Carolina (USA) (Sauvaigo, 1398

few years later in 1889 it was also recorded in Antibaélla Thuretgarden (Jeannel, 1890).
During the 18 century, the cultivation oB. halimifolia as an ornaental plant was
recommended in several horticultural books (Duhamel du Mon&&80;, Dupuis & Hérincq,

1884). The plant was particularly useéde toits tolerance to salinity, botin soil andin wind

spray. It is also widely used as an ornamental plant on roadsides and roundabouts in coastal
areas, athis also used on canal shores ftabdization, and more rarely for small game. In
addition, the species is also reported to be used as a food supplement for its medigres v

a cleanser favoring weight loss (Fédération des Conservatoires Botaniques Nationaux,
undated).

In Spain, B. halimifolia was reported for the first time by Allorge (1941) in tBasque
Country (from Lekeitio to Deba) in 1941Gobierno Vascp2011) and then in Santander by
Guinea (1958 more than 100 km away. Tl#&obierno Vasc@2011) noted thaalthoughthe
spetes did not seem to be available in nurseries in Basque CountryHowever B.
halimifolia was found in gardens in AsturiéGonzdez Costales2007)

In Spain, the species was not found in trade either, exceptvéomternet websites. The
species may then have been introduced locally through individuals, but no analyses of the
introduction patway of the species kiabeen conducted. In addition, the species is suspected
to haveinvaded some natural areasthe Sparsh Basque Countrpy natural spread by wind
from the FrenciBasque CountryEstelaBeteta,Gobierno Vascopers. comm., 2012).In the
estuary ofTxingudi (at the border between the ikck and Spanish Basque Countiy)zano
Valencia & Alagon Cardoso(1995 report that the species has been planted to protect
agricultural lands.

In Belgium, it was mentioned for the first time as introduced in 1924. It is thought to have
been introduced intentionally in coastal dunes as a windbreak (Verloove, 2011). This plan
now recorded to be used in soil bioengineering systems to stabilize tidal shorelines because of
its ability to root from a dormant, unrooted cutting (Invasive Species in Belgium Website).

In Australia, the plant was first introduced for ornamaénpuposesaround 1900 in

QueenslandBy 1930 it was considered invasive, spiegdo neighboring areas, and is now
recorded in New South Wales (Si@#ilton & Panetta, 2011).
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Pathway: intentiondmportas an ornamental and amenity plant
'‘Ornamental’ and raenity' are defined according to Lambdeiral (2008:
- Ornamental species are cultivated on a small scale (especially in private gardens).
- Amenity species are cultivated on a large to moderate scale in public places for
landscaping purposes (e.g., fmil stabilization or aesthetic enhancement).

Trade for ornamental purposes can occur b@lthe nternet and by direct retail atirseries

The plant is widely available in garden centres andemnes in Europe, in France, Germany,
the United Kingdomand Italy. The species is still sold in EPPO countries, and is already
established in Belgium, France, Italy, Spain and th#dd Kingdom

For amenity purposespunicipalitiesmay produce the plantsiguresof production for such
purposesre not availale, but volumes are considered to be higher than for ornamental use.

Volume, frequency and distribution of imports

As B. halimifoliais in trade, the entry of the specigsnot timelimited as it is available all

year long.

The plants may be mainly produced within the EPPO region rather than imported from
elsewhereNo import of this species is noted in France, Germany, Italy and the Netherlands
(EPPO, 2012b).

The volume of trade d8. halimifoliaand the situation iEuropeand in somé&PPO countries

is describedbelow:

Europe
According to the PPP Index, 54 nurseries are reported as $llimgimifoliain Europe. As

not all nurseries in Europe are registered on the PPP Index, this figure is a possible
underestimate of theéegree to which the species is in trade.

France

B. halimifoliais easily available in numerous nurseries and garden centers, usually as young
plants. The following websites proposiBg halimifolia for sale have been identifigtinks
consulted in October 201;Zhis list is not exhaustive:

- Plantes & Jardinggarden centers (nurseries spread throughout Framite)/www.plantes
etjardins.com/catalogue/catalogue4.asp?id_variations=5076

- Jardilandgarden center@urseries spread throughout France):
http://www.jardiland.com/ventenligne/pepiniere/406B®accharishalimifolia. html

- Planfor (nursery situated in the Landes Departmehtdp://www.planfor.fr/achat,senecon
enarbre,9017,FR

- Lepage nursery in Brittany: http://www.pepiniere
bretagne.fr/plantes_arbustes.php?Num_lepageald& i | abl e f or 740

- Pepiniére de Chamblise Department):
http://www.florum.fr/Baccharidhalimifolia/1664/pepdeChambly/informatigproduit
professionnel.html

- LumenPlantes VivacefDordogne Department):
http://apps.rhs.org.uk/rhsplantfinder/nurseryfinder2.asp?id=1951&d1=10&so=pf&mo=N
- BrochetLanvin Nursery(Marne Departmentlthe website warns about the fact the species
may be invasive in some regions:

http://www.pepiniere

brochetlanvin.com/brochetlanvin/1007/boutique/3709/baccharis _halimifolia.htm

12
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Some professionals are aware of the damage causBd lglimifolia and have decided to
remove this species from their catalogue, as for example:

- Jardin du Pic VertSomme Department)
http://www.jardindupicvert.com/4daction/w_partner/sene_arbre_haris_halimifolia.4465
- Pépiniere Olivier Filipp{Hérault Departmentyvww.jardin-sec.com

Warnings about its invasive behaviour are also given on some gardening websites:
- Jardipedia websitdattp://www.jardipedia.com/fiche_Bacchatislimifolia- 8198.htm
- Les arbreshttp://www.lesarbres.fr/baccharis.html

A cultivar obtained by C. Chambolle (FBaccharis halimifolia'Baccador' cov is also
available in the Minier nurseijlaine-et-Loire Department)
http://www.pepinieresninier.fr/fichePlante.php?codePlante=134168te=pepiniere
RetDbisresearch

It is a male clone assumed to be favasive.

Germany
The PPP Index listhreeretailers in Germany selling the plant.

ltaly
Retailersselling B. halimifoliacould be found in Italys well:

- Vivai Ferrari (EmiliaRomagna Regionhttp://www.vivaiferrari.it/b.html

- Garden Bedetti Cantu (Lombardia Region):
http://www.gardenbedetti.com/02.02s.php?luce=67&ref=15&rco=&rin=1&id=2361
- Florveneto (Veneto Region):
http://www.florveneto.it/pubblico_08/enciclopedia.asp?neB&cerca_qua=yzxcv

- Curtolo(Veneto Region)http://www.curtolo.it/mondo_part2003.asp?ID=700

- Vivai Nord (Lombardia Region)http://www.vivainord.it/ita/prodotti/arbusti/b.html
- Vivai Mimosa (Calabria Region)http://www.vivaiomimosa.com/catg4b.htm

- Agriservice Sardegna (Sardegna Regiomyvw.agriservicesardegna.it/

Spain

Two Frenchwebsites sellind. halimifoliain Spaincould be found:

- Planfor (nursery situated in the Landes Departmientrance, selling in Spain as well
http://www.planfor.es/compra,chilca,9017,ES

- Vilmorin (nursery situated in thidaine-et-Loire Departmentn France, selling in Spain as
well): http://www.vilmorin-semillasde-arboles.com/semillas/arbustos/enti3188baccharis
halimifolia.html

The UnitedKingdom

The Royal Horticultural Society reports the following retailers:

- onein Scotland: Linn Botanic Gardens, Helensburgh, Dunbartonshire.
- onein SouthWest UK: Burncoose Nurseries, Redruth, Cornwall.

- onein Southern UK: East Northdown Farm Nursery, Marget, Kent.
Sourcenhttp://apps.rhs.org.uk/rhsplantfinder/pfregions.asp?ID=1951

The volume, frequency and distribution of the species in the EPPO region are considered to be
sufficient for the species to &m new areas within the region. The uncertaintgus

Transfer from the pathway to a suitable habitat
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Probability of entry

Given its tolerance to salt spray, halimifoliais deliberately planted in coastal regions in
gardens, but also on roundabouts or along raddegpathwaysclose to shorelines, in places
situated nearby the habitats at risk (coastal wetlands of the backshore). From these
plantations, the species ma&preadto seminatural and natural habitats (i.e. unintended
habitats), first along roadsides or didted grasslands, then into coastal wetlands (Le Moigne
& Magnanon, 2009). The numemmseeds produced, as many a®00 to 1500000 per plant
(Westmanet al, 1975; Panetta, 19d9b, c) are easily dispersed by wind (achenes with
pappus) up to hundredd metres which facilitates the establishment in unintended habitats
(e.g. coastal saltmarshes, cliffgetlands, wet grasslands

In the EPPO region, the probability tHat halimifoliawould transfer from the pathway to a
suitable habitat is variable pending on the proximity of suitable habitatsaieas where

B. halimifolia is planted but is considered to be high overall, wittoa level of uncertainty.

Other pathways which are not considered

Natural spread through seeds being wind dispersegassible pathway, and expected to

have occurredetween France and Spain. Though, this pathway is considered to be minor in
comparison withintentional importof the plantas an ornamental and amenity pland is
therefore not considered further inglanalysis.

Unintentional entry of the plant through contaminated vehi@descontaminated soll
movemeng are also relevant pathways. Though, these pathways are also considered to be
minor in comparison with intentional import of the plastan ornamentaind amenity plant

The probability of entry through intentional import as an ornamental and amenity plant
is very likely, as the species already entered the EPPO region, and contisu® enter.
Uncertainty is low
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Stage 2: Pest Risk Assessment Section B: Probability of establishment

In a first step, assessors should select the ecological factors that influence the potential
for establishment.

Seven factors may influence the limits to the area of potential establistemt and the
suitability for establishment within this area:

1 1- Suitable habitats
1 2- Alternate hosts and other essential species
1 3- Climatic suitability
1 4 - Other abiotic factors
1 5- Competition and natural enemies
1 6-The managed environment
1 7 - Protected cultivation
Is the factor | Is the factor
likely to have likely to have
an influence on | an influence on
No. | Factor the limits to the | the suitability of | Justification
area of | the
potential area of potential
establishment? establishment?
Suitable
1 habitats Yes (see 3.01) Yes (see 3.09)
(see note for
Q3.01)
Female flowers oB. halimifolia are
wind-pollinated (Krischik & Denno,
1990, SimsChilton & Panetta,
2011), so no other speciesriseded
to complete the life cycle of the
plant. The flowers can also b
Alternate pollinated by generalist pollinator
hosts  and such as bees, but such species are
2 other No No necessary for the production of seel
essential Achenes are attached to a pappus i
species are therefore readily disperseay
wind and also by water (Sims
Chilton & Panetta, 2011), and n
other specieds necessary for see
dispersal.
In addition, there is no report ¢
mycorrhiza association.
3 Climatic Yes (see 3.03) Yes (see 3.11)
suitability ’ ’
B. halimifoliacan be found on a wid¢
Other range of soil textures and pl
4 abiotic No Yes (see 3.12) (Westma_net al, 1975), alth(.)UQh !t
factors preferentially grows on moist soil

with high  organic  content
temporarily covered by brackis
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water with maximum 33 g/LYoung
et al, 1994 SimsChilton & Panetta,
2011; Cdo et al, 2009).

Therefore, abiotic conditions othe
than climate are likely to have a
influence on the suitabilityof the
local areafor establishment (e.qg.
establishment would not be possikt
if salt content would exceed 33g/L
but are unlikely to influence the
limits to the area of establishment, .
highly favourable conditions can b
found in the whole PRA areahis
includes the modi€ation by human
activities

Native plants can have a significa
influence on the suitability of the
habitat for the establishment ¢
B. halimifolia. Nevertheless,
B. halimifolia has already develope
dense populations in the EPP
region, e.gin France (Muller, 2004;
Fried, 2012) and Spain (Herrea

Competition Campo,2010) on the Atlantic coasl

5 and natural | No Yes (see 3.13) despite competition with native

enemies plants and presence of natur
enemies.

Dauphin & MatileFerrep (2003)
reported that a few species had be
found feeding onB. halimifolia in

France, but there is no evidence tt
these species may influence tl
suitability of the area of potentic
establishment.

The
6 managed Yes (see 3.06) | .cS (see3.14 /
- 3.15)
environment
Protected Not relevant for an invasive alie
7 NO No

cultivation plant.

Host plants and suitable habitats

3.01- Identify and describe the area where the suitable habitats are present in the PRA
area outside protected cultivation.

B. halimifolia can be found in several coastal habitats including salt marshes, coastal
swamps, coastal forests, tidal rivers, sandy places (Weber, 2003). It can also colonize
disturbed habitats even in places fiamm the coastDetails are provided foNorth America
(native range), Australia (exotic range) and Europe (exotic range).
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North America

In its native range, according gundberg & Bogler (2006)B. halimifolia occurs in
open sandy places, wet fields, marshes, beaches, disturbed siteslepatitifields, from O
to 100 metres above sea levllis considered as a common speciesipand fringes of
coastal saline marshemnd back dune habitat¢Cronquist, 1980). It is also capable of
establishing in disturbed habitats such as fallow fields and hedgerows, as well as inland saline
soils (Krischik & Denno 1990), especially in areas outside its native range, where it is
currently expanding (Ervirg009).

Associated specieB. halimifolia is abundant in swamps dominated lglaleuca
leucadendrorand along sandy shorelines consistingCakuarina equisetifoligWestmanet
al., 1975). It is commonly associated witra frutescengMcCaffrey& Dueserl990, Tolliver
et al, 1997) andMyrica cerifera(McCaffrey & Dueser 1990, Tolliveet al, 1997, Wanget
al., 2006), both perennial shrubs that are found along the east coast of North America. In a
vegetation survey in the Kissimmee River floodplain (sa#ntral Florida),B. halimifolia
was found to dominate the community along withspalum notatumRubus cuneifolius
Myrica ceriferaandThelypterus interrupt&Toth, 2005).

Australia

It is found in similar habitats in its introduced range. In Australiahalimifolia
established within a wide variety of plant communities, fromElgalyptusforests to native
teatree Melaleuca quinquenervjaswamps (Westmaet al, 1975). It is partularly suited to
moist gullies, salt marsh areas and wetlands. It also does well on high, cleared slopes
(Anonymous 2007).

As in its native rangeB. halimifolia is also found in disturbed habitats, including
cleared unused land, cleared slopes (Amoous 2004), tropical pastures (Westman al.,
1975)or exotic pine plantations, e.Binus elliottii (Panetta, 1979a, b). Westmeinal (1975)
observed that irrigation channels and coastal canals provide favourableadarhabitats for
the species.

The most common native plant neighbours inclunhgerata cylindrica Themeda
australis, Paspalum dilataturgalien), Pteridium esculentunirristania conferta Melaleuca
quinquenerviaand Eucalyptus intermedigSimsChilton & Panetta, 2011)in subtropical
pagures it is foundtogether with alien species such 8&etaria sphacelataMelinus
minutiflora, Phaseolus atropurpureu®esmodium intortunand Glycine javanica(Panetta,
1977).

Europe
On the Atlantic coast of Europ®, halimifoliais known to escape from cultivation

(private gardens, hedges, roundabouts and central reservations of road) and to establish first in
artificial habitats: along roadsiddd4.2 according to EUNIS habitat classificatioBEA,
Undated, along canalsand irrigation channelgJ5], in agricultural, industrial oon old
saltvorks wastelands (Le Moign& Magnanon, 2009) in hardsurfaced areas of ports [J4.5]

and in pavements and recreation areas [Jrb6] which itcan invade coastal wetlands [A2.5,

B1.8], tall humid grasslands [E3.1] anopen woodlandgMuller, 2004; Le Moigne et
Magnanon2009). Although preferentially in wetlands, it is also found in drier habitats such

as heathlands witblex europaeusr in the upper beach area (Aiyomous 2007b).

In the Basque CountryFrance and Spain), in association to subhalophilous saltmarshes
(Camposet al, 2004), it also invades coastal cliffs: in halochasmophytic communities of
Crithma Armerion or in aerohaline heathlands wiactylidd’ Ulicion communities[B3.3
according tothe EUNIS habitat classification]. As in Mediterranean areas, peeies is
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found in saltmarshes witduncus maritimusand Juncus acutu§A2.522], watesfringing
reedbed with Phragmites australi$C3.2], and Tamarisk thickets [F9.3]it is also found in
communities oElymus pycnanthu@\2.514) and humid prairiesf Calthion palustrigE3.41]
(Herreraet al., 2010), as well as in marshes wiiliadium mariscugZendoiaet al, 2006).

B. halimifolia is also reported to establish in woodland estuarine communities sédhuss
glutinosa[G1.13l], and can colonize sparsely the halophilous communities of the lower
marsh zone dominated I8arcocornia fruticosgaXx03] (Cafoet al, 2012).In France as wll

(e.g. in the Domaine de laakssade), some individuals dB. halimifolia are growing in
Sarcocorniacommunities, although these are the less invaded communities due to higher salt
concentration.

In Mediterranearf-rance, it grows mainly along roadsides [J4.2 according to EUNIS habitat
In the Mediterranean areas (Camargue and littoral area of Langdalesillon region), it
colonizes especially Mediterranean saltmarshes witficus maritimusand Juncus acutus
[A2.522], waterfringing reedbedwith Phragmites australiC3.2], Tamarisk thickets [F9.3]
(GuillaumeFried, Anses pers.obs, 2012) and marshes wi@ladium mariscusndSchoenus
nigricans[D5.2]. In the Crau, the species is particularly invasive at thetijom of marshes
with Cladium mariscusand Mediterranean tall humid grassland of tMolinio-
HoloschoeniorfE3.1] (Marc Thibault, Tour du Valat,pers. corm., 2012).1t is also reported

in MediterraneeAtlantic fixed grey dunes [B1.43A study conducted in coastal saltmarshes
of Camargue and Pyréné@sientales (Friecet al, 2013) showed that the most common
species associated wiBh halimifoliawereJuncus maritimusPhragmites australisElytrigia
elongatasubsp.scirpeg Althaea oficinalis, Sonchus maritimusubsp.maritimusandJuncus
acutus Cafoet al (2012) also report that communities dominated \Eilytrigia aetherica
are affected.

In the Crau, the species is particularly invasive at the junction of marshe<laiium
mariscus and Mediterranean tall humid grassland of tWelinio-Holoschoenion(Marc
Thibault, Tour du Valatpers. corm., 2012)

As in France and Spain, in Belgiug halimifoliagrows in a wide range of coastal habitats
including the upper frings ofirregularly flooded tidal fresh angrackish marshes, dunes and

open woods (Rappét al, 2004).In Belgium, B. halimifolia colonizes maymade as well as

natural habitats: cracks in pavement, quays and walls, sea dunes and beaches, saltmarshes and
open woods (Verloove, 2011; Rapgtéal, 2004).

The species occurs in an endangered Natura 2000 habitat: Atlantic salt me@tives- (
Puccinellietalia maritimag [A2.5] (Invasive Alien Species in Belgium Websit#).is also
recorded irErica vagansheathqEstelaBeteta,Gobierno Vascopers. comm., 2012)

The following list summarizes the main habitats in whigzhhalimifolia is known in the
EPPO regioraccording to th&UNIS habitatsclassification:

- A2.5: Coastal saltmarshes and saline reedbeds

- B1.43: Mediterraned\tlantic fixed grey dunes

- B1.8: Moist and wet dune slacks

- B3.3: Rock cliffs, ledges and shores, wathgiosperms

- C3.2:Waterfringing reedbeds and tdielophytes other than canes
- D5.2 Beds of large sedges normally without fstanding water

- E3.1: Mediterranean tall humid grassland

- E3.4: Moist or wet eutrophic and mesotrophic grassland

- F4.234:Northern Erica vagan§heaths
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- F9.3 Southern riparian galleries and thickets

- G1.13: Southerr4lnug and Betuld galleries

- J4.2: Road networks

- J4.3: Rail networks

- J4.5 : Haresurfaced areas of ports

- J4.6 : Pavements and recreation areas

- J5: Highly artificial mammade waters and associated structures
- X03: Brackish coastal lagoons.

Carip et al (2012) indicate that the habitats most ofteplacedby monospecit stands oB.
halimifolia are wet meadows addincus maritimusommunitiesas shown on Figure 2
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Habitats frequently replaced by S e (’”

monospecific stands of B. halimifolia
Figure 2from Cafioet al. (2012): Frequency of presence and mean cover (xSB) bélimifoliain estuarine
communities in Northern Spain based on 327 floristic relevés (white bars) and on 153 relwrestsadified
subsamplingby 191 km grid (black bars). Numbers below bars indicate the total number of releveés per
community type used to calculate the frequency and coveB. dfialimifolia Different letters above bars
represent significant differences among habitats accordingotparametric mean comparisons. Uppase
indicates differences when considering all the releve’s andcager when considering the subsampled releveés.

The suitable habitats fdB. halimifolia are distributed along the coasts of European and
Mediterranean countries, and estuaries particularly suitable (e.g. in Franae the Rhone,
GirondeandLoire Estuaries, in Spain in Galicia, in Italy, etc.).

Moreover, athropogenic habitats @.road networks, rail networkend wasteland) suitable

for the esablishment of the species are widespread and distributed all over the EPPO region.

Alternate hosts and other essential species
/

Climatic suitability
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3.03 - Does all the area identified as being suitable for establishment in previous
guestion(s) have auitable climate for establishment?

No.

B. halimifoliahas already established in several EPPO countries (especially in France and in
Spain, but also in Belgium, ithe United Kingdom and in lItaly) and it is particularly
widespread on the Atlantic Coast from northern Spain to south Brittany in France (See 1.07
for detailed references).

According to the World Map of KéppeBeiger Climate Classification (Kotte#t al, 2006),

B. halimiblia occurs mainly in Cfa climate type (warm temperate climate, fully humid with
hot summer) as well as in Aw climate type (equatorial, winter dry) in Florida. In Australia, it
also occurs in both Cfa and Cfb climate tyf@ceanic climate).

The largest pa of the EPPO region is under Cfb, Gs#ot-summer Mediterranean climate)
and Csh(Warmsummer Mediterranean climate) climate typasd are therefore suitable for
the establishment @&. halimifolia

SimsChilton et al (2010) elaborated a CLIMEX climatic projection fr halimifoliafor the
world. This is presented in Appendix 2.

According to the CLIMEX map, where conditions are assumed suitable (i.e., EI>20) and
according to the proportion of Cfa and Cfb climateesyin the PRA areathe EWG
consideed that the climatic conditions over the wha#PO region are moderately similar
with overall smilarities between 25 and 75%.

Other abiotic factors
/

Competition and natural enemies
/

The managed environment

3.06- Is all the area identified as being suitable for establishment in previous questions
likely to remain unchanged despite the management of the environment?

No.

B. halimifolia has a number of biological characteristics adapted to pioneer stages in
successin (Westmanet al, 1975). It is able to invade open microsites in habitats where
native vegetation has been periodically disturbed by fire, flooding or animal activities
(Panetta, 1977).

The management of roadsides (e.g., mowing) or any soil disturbances altering the native
vegetation cover and creating bare soil will favBualimifoliain infested areas because of

the promotion of seed germination upon exposure to light (Westeta@al, 1975;
Anonymous 20074).

Management will therefore rather increase the suitable afBahaflimifolia As an example,

in its native range, the current range expansioB. dfalimifolia, from its original distribution
restricted to coastal areas to theer lands, occurs along disturbed habitats: highways, power
line rightof-way, pine plantations, et(Ervin, 2009).
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Protected Cultivation
/

3.08- By combining the cumulative responses to previous questions with the response to
question 3.07,identify the part of the PRA area where the presence of host plants or
suitable habitats and other factors favour the establishment of the pest.

The EWG considered that the suitable areas follow a gradient for temperaturmiatute
going from NorthernSpain and SouthVestern France being the most suitable areas, and
northern Europe and the Mediterranean being less suitable.

According to both climatic requirements and habitat prefereticedpllowing coastal arsa
would be most at riskom the plant

- the Atlantic coast, from north of Morocco to Scotlanth¢luding France, Ireland, Portugal,
Spain, the WitedKingdom);

- theMediterranean Basin(the Suthern Mediterranean coast may be too dry for pleeiss
to thrive);

- the eastern part of tiiélack Sea

Uncertainty remains on the ability of the species to thrive under cahdearidclimates, and
the following areas are considered to be less suitable:

- theNorth Sea coasiincluding Belgium, the Netherlands, Germany)

- from Denmark to Poland, amd thesouth of Sweden on tlgaltic Sea coast

- arid areas.

The climate would also mak®. halimifolia able to establish in subcoastal land; however it
would be restricted to disturbed habitats and it would have less environmental impact than on
coastal habitats.

Host plants and suitable habitats

3.09 - How likely is the distribution of suitable habitats in the area of potential
establishment to favour establishment?

Likely

Level of uncertainty: medium

Natural and semi natural habitats colonizedBbyalimifoliasuch as saéharshes and coastal
dunes (see answer 3.07 for details) are \&ryable for the species. These habitats are
restricted to the coastal areas.

Moreover, anthropogenic habitats are widespread across the area suitable for the
establishment of the species. These habitats remain ledsesthan coastal ones.

Overall, te distribution of suitable habitats is likely to favor the establishmenB.of
halimifolia in the climatically suitable area.

Alternate hosts and other essential species
/
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Climatic suitability

3.11- Based on the area of potential establishmergtiready identified, how similar are
the climatic conditions that would affect pest establishment to those in the current area
of distribution?

Moderately similar

Level of uncertainty: high

B. halimifoliahas already established in several EPPO countries (especially in France and in
Spain, but also in Belgium, in thenited Kingdom and in Italy) and it is particularly
widespread on the Atlanticoast from northern Spain to south Brittany in France (Seé 1.0
for detailed references).

In its native areaB. halimifolia is found from Florida, which has a humid subtropical to
tropical climate, to areas such as Massaeltiis, which has snowfall in wintetd DA-ARS
Websitg. It covers five plant hardiness zonffem 9 to 6 with mean annual minimum
temperatures ofL7.8°C£23.3°C in the latter zone (Erwin, 2009). The species is considered to
be resistant tel5°C (Huxley, 1992 in Muller, 2004).

In Australia, it has been shown that, to complete its life cycle moduce seedsB.
halimifolia requires a long warm summer and an annual precipitation of more than 900 mm,
mainly occurring in summer (Westma al. 1975). It is assumed to grow more vigorously
under subtropical conditions and to be particularly invasivihe wetter parts of Australia
(SimsChilton et al, 2010).

Westmaret al. (1975) found that optimal germination occurs betwee2d% with cold pre
treatment at 5°C. This shows the temperate to subtropical range of the species.

As a late flowering andruiting species, it is not known how the date of first frost and
duration of freezing in winter could limit its extension northwards in Eur@mfsown
individuals are recorded in Belgium up to Knoklee i st i n the north at
the Nethdands, a fewndividualshad been observed on sand dunes in '‘Kwade Hoek' in 2003,
but did not persist. The hypotheses are that the species did not persist because the winters
were too cold, othatcompetition with native communitiex Hyppophae rhamnoidgJohan

van Valkenburg,Plant Protection Service of the Netherlanggers. comm., 2012 Van
Valkenburget al, 2013 submittedexcluded it

The potential distribution oB. halimifolia was projected withthe softwareCLIMEX using

the parameters of a previous study undertaken by-Simiton et al. (2010. A Maxent and a

GBIF Niche Model projection have also been undertaken. The Maxent projection identifies a
very limited endangered area which mayapeunderestimatdhe CLIMEX and GBIF Niche
Model projection maps are concordaatthough he EWG considered that the CLIMEX
projection map provided by SimsChilton et al. (2010) may overestimate the potential range

of the species in the EPPO region, particulanlyothern countries. bicertainties remain on

the cold and drought resistance of the spesies Appendix 2 for more details)

According to both climatic requirements and habitat prefereticedpllowing coastal arsa
would be most at riskom the plant

- the Atlantic coast, from north of Morocco to Scotland (including France, Ireland, Portugal,
Spain, the WitedKingdom);

- the Mediterranean Basin: Albania, Bosnia & HerzegovinaBulgaria, Croatia, Cyprus,
Former Yugoslav Republic of Macedoni&rance (Mediterranean partfsreece, Italy,
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Montenegr¢g Romania, Serbia, Slovenia Slovakia, Spain (Mediterranean part)furkey
(Mediterranean part)The Suthern Mediterranean coast may be too dry for fheeiss to
thrive, but may still be at riskAlgeria, Israel, Jordan, Morocco, Tunisia.

- the eastern part of tielack Sea Georgia, Turkey, Russia

Uncertainty remains on the ability of the species to thrive under catakaridclimates, and
the following areas are considered to be less suitalienay still be at risk

- theNorth Sea coas{including Belgium, the Netherlands, Germany)

- from Denmark to Poland, amd thesouth of Sweden on thgaltic sea coast

- temperate areas Austria, Azerbaijanthe Czech RepublicDenmark Germany,Hungary,
Lithuania,Moldova, the NetherlandsPoland Serbia, Slovakia, Switzerland, Ukraias well
the Scandinavian and Baltic coasts of Finland, Norway and Sweden.

- arid areas Azerbaijan, Israel, Jordan.

Other abiotic factors

3.12- Based on thearea suitable for establishment already identified, how similar are
other abiotic factors that would affect pest establishment to those in the current area of
distribution?

Completely similar

Level of uncertainty: low

B. halimifolia can be found on a wideange of soil typeskor example, in Australia, it is
recorded from dry infertile forest soite rich volcanic loams and lelying clay soils with
high moisture content (Winders 1937, cited in Sioislton & Panetta, 2011).

Indications on the nature obitss on whichB. halimifolia has been found are found in the
literature and are summarized below:

Soil moisture:B. halimifolia grows most typically in moist soils with high organic content
(SimsChilton & Panetta, 2011). However, in Spah, halimifoliawas also associated with

high elevations and coarse sand, and fewer plants were found at high soil moisture, silt
content and conductivity (Onaind& al, 2001, cited in Sim&hilton & Panetta, 2011). This

is in contrast to the positive sxiations with moisture referred to in other studies (Westman

et al, 1975 Boldt, 1987).

Soil pH: the plantis observed osoils withpH values in the A horizon ranging from 3.6 to 9
(Westmaret al, 1975). These results were obtainemhfr22 sites if-lorida (pH= 59) and 14
sites in Queensland (pH=3:8.2).

Soil nutrients based on 14 sites in Queenslavitere the species is preseljeldahl nitragen
ranges from 560 to 5500 ppwmhere the plant was recorded, while available phosphorus
ranges from 40 73 ppm (mean:15 +b) (Westmaret al., 1975).

Salinity: In both its native an@xotic ranges, it is often found in soil covered by water with
salinity ranging from 0 to 3.6% (from chlorinities of GLM8 % according to Westma al.,
1975). It is documented that in tiBasque Countryt can invade halophytic reedbedsad
subhalophytic rush communiti@gth a salinity range between 4 g/L and 33,gAthich mean
salinities comprisedetween 4 and 33%Cafioet al, 2009).Cafnoet al (unpublished data)
assessed the growth of individuals Bf halimifolia in low, medium and high salinity
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communities. They identified th&. halimifolia shoots grew from May to December in the
low and medium salinity communities but in the high salinity emmity shoots showed
almost no growth from early August.

These soil conditions are totally similar in the native and exotic ranges.

Competition and natural enemies

3.13- Based on the area suitable for establishment already identified, how likely is it
that establishment will occur despite competition from existing species, and/or despite
natural enemies already present?

Very likely

Level of uncertainty: low

B. halimifolia has already developed dense populations in the EPPO regipim France
(Muller, 2004; Fried, 2012) and Spain on the Atlantic cé@simposet al, 2004; Campos &
Herrera, 2009), despite competition with native plants and predation by natural enemies.

Competition with native plants during establishment

In its native rangeB. halimifolia is a good competitor. For instance, in New Jersey, UBA,
halimifolia was successfully used (wittlyrica ceriferaand lva fructescensto help inhibit
the spread of the invasihragmites australign brackish marshes (Wamg al,, 2006).

B. halimifolia shows a degree of shattderance during establishment (Panetta, 1977).
However, the relative lateness of stem growth indicates that seedlings are not able to rapidly
escape shade conditions in the field (Panetta, 1977).

In Australia, compaad to other tropical pasture speciBs,halimifoliais at disadvantage in

terms of establishment (lower seed weight and lower relative seedling growth rate).

During early development (before theléaf stage), heavy shade can affect root and leaf
allocaton and root establishment, leading to seedling mortality (Panetta, 1977). However, the
critical factor forB. halimifolia establishment will not be the available photon flux but rather
drought and/or lack of nutrients resulting from competition with eistadad plants.

In Mediterranean coastal wetland3, halimifolia is able to grow and outcompete native
vegetation in saltmarshes dominated Josyicus maritimysSpartina versicoloror Elytrigia
spp, but areas where dense stands Rbfragmites australisiominate are more rarely
colonized GuillaumeFried, Anses,pers. obs., 2012). Locally not all plant communities are
suitable forB. halimifolia establishment. Lozandgalencia& Alagon Cardoso(1995 report
thatin the Bidasoa islanda Spain elevated areas are the most suitable foegtablishment
of B.halimifolia. In these placesB. halimifolia has been observed in competition with
Phragmites australisand managed to establish and to spr€adioet al. (2012) report that
although estarine alder forests are also vulnerable to colonizationBbyhalimifolia,
competition with other shrub or trees (eAynus glutinosa, Salix atrocinergaseems to
prevent species persistence in the long term (JA CantpesUniversity of the Basque
Country, pers. 0bs.20129.

In the Netherlands, a few individuals had been recorded in 2003 in 'Kwade Hoek' on sand

dunes, but did not persist. Competition by the natitppophae rhamnoideswas
hypothesized as a potential reason for this decliobafdvan ValkenburgPlant Protection
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Organization of the Netherlandgsgrs. comm., 2012 Van Valkenburget al, 2013 submitted

Overall, the EWG considered that it is moderately likely that establishm@&hthadlimifolia

would occur despite competition Wwitother speciesdepending on the situation. At the
germination stage, the species takes advantage of open areas and disturbances (including
micro-disturbances) and is dependant on such situations, but once established, it is able to
outcompete other spes.

Natural enemies

Several natural enemies have been identified in Framedet al, 2013:

a) mealybugs:

- Ceroplastes sinensidHemiptera Coccidae) has been first identified &n halimifolia in
Gironde (Dauphin &Matile Ferrero, 2003) and more recently in the Pyré@gsntales
(Friedet al, 2013;

- Saissetia oleagHemiptera: Coccidae) which leads to the development of fungi (sooty
mold) has also been observed & halimifolia in Camargue and on the Atlantic coast
(Dauphin & Matile Ferrero, 2003)

b) aphids:

- Aphis fabaeg(Hemiptera: Aphidiag)which is a very polyphagous specresorded orB.
halimifoliain Camargue and in the Pyréndé@sentales (Frie@t al, 2013;

- Aphis spiraecola(Hemiptera: Aphidiag) which is a moderately polyphagous species
recorded orB. halimifoliain the Pyrénée®rientales (Frie@t al, 2013,

Dauphin & Matile Ferrero (2003) also state the presence of an undetermined Agromyzidae
larvaon B. halimifolia in Gironde.

Despite the factthese natural enemies are polyphagous speeied even if the two
mealybugs (especiallgeroplastes sinengisead locally to significant damage, including the
death of young shrubs (Friest al, 2013, they did not prevent the establishment Bf
halimifolia in France

In the Basque CountryB. halimifolia is also attacked bZoccidae,wax scales and sooty
moold although their exact identity has not been determiBedle insects werngresenton
new shootg§rom August toDecembeiand €ale excreted honeydew supported the growth of
sooty mold during fallmale individuals showed more scale insects per shoot and higher
levels of fungi infection than female individualdowever, he impact of wax scale insects
and sooty mold oB. halimifoliaindividualsremainsunknown(Cafioet al, in review).
Westmanet al. (1975) observed a low level of consumption by herbivores botthen
introduced and native ranges, which make biological control dubious accordithgs®
authors.

Westmanet al (1975) found that the absolute level of consumptioB.dhalimifoliais low

even inits native range (1.95% foliar loss). However, from the 174 phytophagous insects
found onB. halimifoliain its native range (Palmer & Berthel988), 13 have been released

and six have established in Australia.

Despite some effectiveness, biological control has not been completely successful in Australia
(SimsChilton et al, 2009).

Overall, it is likely that establishment Bf halimifolia would occur despite both competition
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and attack by natural enemies.

The managed environment

3.14 - How favourable for establishment is the managed environment in the area of
potential establishment?

Highly favourable

Level of uncertainty: low

B. halimifolia has the ability to invade habitats where native vegetation is periodically
disturbed by fire, flooding or animal activity (Paneft77).

The EWG consideed that the managed environment is highly favourable in seiral
habitats (e.g. atmarshes and estuaries) since several current management actions are
assumed to favour the establishmerBdfalimifolia:

- by developing irrigation channels and canals, which are favourable habitat8. for
halimifolia (Westmanet al, 1975), human infrastructure can enharice spread ofB.
halimifolia.

- water management with the introduction of fresh water as in Camargue (and probably in
other coastal areas) influences soil water balance in such a way that it favours establishment
due to less brackish water;

- artificial fire regimes (sometimes used to conBohalimifoliad) have a positive influence on

the germination successtbis specieg¢Panetta, 1977);

- construction activities and management along roadsides have a potitiemce onB.
halimifolia establishment (see Eryia009);

- in conditions of disturbed soils, the plant was highly invasive in Austiahialiey, 2009

- in pastures under conditions of over undefgrazing, in recently cleared areas and forestry
plantations, or in fertilized areas, the species was particularly invasive in Audiadiaefy

2009;

- disturbances may also favour the invasiorBohalimifolia over native species. According

to Connor & Wilson (1968) quoted by Westmeinal. (1975), the relative dominance Bf
halimifolia in swamp vegetation increased following fertilizer application.

In anthropogenic habitats such as roadsides, frequent management practices (i.e. roadside
mowing twice a year) would disfavor the species.

Overall, the EWG considered that the managed environmehigldy favorable to the
estabishment ofB. halimifolia.

3.15- How likely is the pest to establish despite existing pest management practice?
Very likely
Level of uncertainty: medium

B. halimifolia colonizes mainly natural or sematural habitats imatural areasusually

subject to no regular pest management practices. Some management practices, such as the
removal of invasive alien plants, may leave bare soil and would favor the sstedtit ofB.
halimifolia. Such management practices are to be considered on a case by casadasish

control actions have been reported in France [Bognaine de la Palissade in Camargam

Spain (Life projectn the Basque CountryMinimizing disturbances would even lower the
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possibilities of establishent of the species.
The EWG rated the pbability of establishment oB. halimifolia despite existing pest
management practicasvery likely.

Protected Cultivation
/

3.17 - How likely are the reproductive strategy of the pest and the duration of its life
cycle to aid establishment?

Very likely

Level of uncertainty: low

The reproductive strategy dB. halimifolia has some characteristics that will aid its
establishment:

- the ability to growvery fast, up to 30 to 40 cm per yebiefrera& Campos, 201

- dthough it is a woody shrub, it is able to flower after 2 years (Panettabfl 99efficiency

of pollination mechanisms with fertility rates of 90% has been observed (Panetta); 1979

- the ability to produce many seedsstimations range between Q00 (Auld 1970) to

1 500000 per yearfor a healthy adult plant growing in full sunlight (Westnetral, 1975)-

well dispersed by wind, potentially oveang distancsg increases thprobability of reaching
suitable areas for establishment

- the ability to germinate rapidly when conditions are favorable: field observations (Westman
et al, 1975) showed that most of the seeds germinate within one month after seed set

- the seed banlsiexpected to persist at least 2 years (Panetta, 1979a)

- the ability to sprout new shoots from the base, following disturbance (fire, management)
(Westmaret al, 1975)

However, some characteristics are also detrimental:

- B. halimifoliais a smaHlsealed species and consequently has only moderate seedling growth
potential (Panetta, 1977)

- dow growth during the establishment phase of seedlings may lead to extended periods of
drought susceptibility

- shade has been found to have a significant impacseedling growth, particularly during

the first 11 weeks (Panetta,1977)

- high insolation is necessary for initiating flower production (Panetta, 1979b)

- this is a dioecious species, meaning that a colonizing female must be within the pollen
shadow ofa male in order to produce seeds.

3.18- Is the pest highly adaptable?
No, moderately adaptable or less
Level of uncertainty: high

B. halimifoliais present in two different Koppegeiger climate zones (Cfa, Cfb, Aw, Csa),
including humid suldropical to tropical climate in Florida and temperate areas withewint
snowfall such as in Massadeits (SimsChilton & Panetta, 2011).

The EWG considerechat B. halifimifolia has some characteristics of plasticithich are
detailed below
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Leaves

Its relative adaptability can be seen through the leaf life span; while it exhibits a semi
deciduous growth habit in the northermost portions dildgh-American range, it may retain

its leaves yearound throughout most of its global distribution, in particular in Australia
(SimsChilton & Panetta, 2011)[he leaf drop varies highly among individuals within sites
depending oredaphic conditions. Wter high salinity conditionghe percentage of leaf drop

is higher duringhefall than in lessalinesoils. The leaf dropcan also vary between females
and malegrees(Carioet al, in review). In addition the specific leaf area (leaf mass: leaf area
ratio) is very plasticSpecific leaf areas reduced in more halophilous communities, which
may be an adaptive response to sali(f@gfioet al, in review). Plasticity of morphological or
ecophysiological traits may indeed be one of the main underlying mechanisms for the relative
tolerance to salinity iB. halimifolia

Seeds

B. halimifolia has two categories of seeds: (1) seeds which respond to temperature
fluctuations in the absence of light and (2) seeds which germinate under fluctuating
temperature and intermittent light (Panetta, 1979c). Seeds buried at depths in excess of 5 cm
are probably dormant.

B. halimifoliacan produce seeds at various degreeshatle and under light intensity as low
as 3% of open light (Westmaat al, 1975), even if the yield of viable seed is reduteee
also page 1062 in Paneti®79h).

B. halimifolia demonstrates high plasticity regarding salinity and flooding. In Urdaibai, it
invades reedbeds where the salinity of the water table ranges between 4 and 33 g of NaCl per
litre of water.

However, in the laboratory it was shown that low concentratiosslof about 2 g/L in the
irrigation water can decrease the germination probability to about 20% and concentrations
higher than 10 g/L seem to inhibit germination (Cafi@l, 2009). This suggests that fBr
halimifolia to colonize the most halophyticommunities, recruitment must happen with
specific tide, rainfall, temperature and soil conditions that result in lowest salinity values. The
research also shows that althougihhalimifolia can survive in most halophytic and flooded
reedbeds, its capabilito invade these environments is limited.

Though, the species has not developed subspecies, is not reported to have developed
resistance to numerous plant protection products, and has not increased its number of habitats
in its alien rangeThe EWGtherdore considered that the pest is not highly adaptable.

3.19 - How widely has the pest established in new areas outside its origl area of
distribution?

Widely

Level of uncertainty: low

B. halimifolia has been introduced and established in two different realms (Paleartic,
Australasia) and it is therefore considered asd@ly established in new areas outside its
original area of distribution.

3.20- The overall probability of establishment should bedescribed.
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Very high
Level of uncertainty: low

B. halimifoliahas already established in five countries in the EPPO réBielgium, France,
Italy, Spain, and the United Kingdomnthe probability of establishment in the EPPO region is
therefore considereds very high, with a low level of uncertainfjhis is in line with the
outcomes of the CAPRA visualizer presented in Figure 3.

According to climatic prediction and habitat suitability, additional countries are at risk, and
the EWG considered the probatyilof establishment in further countries as moderate, with a
medium level of uncertainty.

Figures 3and 4 are the results of the CAPRA visualizer for establishment as well as the
Matrix model.

Climate and Abiatic
Erviranment

@ [l Hosts and Vectors

w. high

high

Q
=z
E mediuim . Control and Practices
low I:‘ Characteristics and
History

W low

Figure 3: Result of the CAPRA visualizer (visualization of the ratings and uncertainty for
each question) for the establishmenBatcharis halimifolian the EPPO region.
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This model structure has some new elements that are untested. 1. The question, 3.17 is now with 3.18 using an average matrix as both relate to the characteristics of the pest. 2. Adaption, 3.18 is aggregrated with 3.20 as both relate to aspects of
whether the pest has, or is lkely to. adapt to new environments; this uses a newly defined node, i by the use fo a yesino g for ity the outcome is increased by one category if adaptabilty is yes. 3. The transients question, 3.21 is included for
completeness but is not linked to the rating of establishment. 4. Uncertainty in the yesino questions 3.19 & 3.21 & incorporated with an arbifrary distribution between 'yes” and 'no’ which is more even the greater the uncertainy: the response “yes’ with low. mediem & and
high uncertainty is assumed to comepsond to 95, 85 and 85% yes (and the remainder no). 5. For the S-category variables, the pre-defined Beta uncertainty distribution & the same as that used in IRIS. As an altemative a truncated nomnal distribution my be selected. In
broad terms, a Beta distribution gives more weight to the centre of the distribution and the truncated normal, more weight to the tails of the distribution JH 111112010

Figure 4 Results of the Matrix wdel in CAPRA for the risk ofstablishmenof Baccharis halimifolia
in the EPPO regian
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Stage 2: Pest Risk Assessment Section B: Conclusion of introduction
c1- Conclusion on the probability of introduction.

B. halimifoliais currently traded as an ornamental and amenity plant; its probability of entry
in the EPPO region is therefore considered as very high with a low uncertainty.

B. halimifoliais already established five countries of the PRA ard8elgium, Franceltaly,
Spain, the United Kingdomjhe probability of establishment is therefore considered as very
high with a low uncertainty.

It has the potential to establish in additional countries (Western Qwadtterranearbasin

etc). Its biological charactetics and the environment, as wellnmanagemenpractices (fire,

road management) are favorable for its establishment.

As a consequence, the probability of introductionBofhalimifolia in the EPPO region is
considered as very high with a low uncertainty

Combinations of scores according to the genie matres®loped with the open source
software Genie (software based on Bayesian networksrdeide combiation rules and
summary ratingdo visualize the answers chosen by the assessor and the result of their
combination are shown in Figure:5

Integrating scores for entry and establishment based on overall
scores/uncertainties for each provided by the assessors

Uncertainty distribution ]
Entry Establishment
Entry Scare Uncertainty Esmglz’::em Uncertainty
ratin rating —
Sl | |
»] ENTRY ]  ESTABLISHMENT

vi 0%
| 0%
m 0%

Entry &

[ eNTRY & ESTABLISHMENT|  Establishment
Entry
A 12345
1111
222
22333
23344
33455

Figure 5 Matrix model in CAPRA combining éry and establishment foBaccharis
halimifolia in the EPPO region.
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Stage 2: Pest Risk Assessment Section B: Probability of spread

4.01- What is the most likely rate of spread by natural means (in the PRA area)?
Moderate rate of spread
Level of uncertainty: medium

B. halimifoliais known as one of the most prolific plants, with estimates af peaduction
ranging between 1000 (Auld 1970) to 1500000 (Westmaret al, 1975) seeds per plant per
year. Panetta (1979b) estimated that the reproductive outputBzceharis halimifba
population growing within a pine starmior to canopy closure was 3060 achenes/mz.
Even in shaded conditions (Sarlon 92% shade cloth), seed production rembins st
considerable, with about ZID0 achenes produced per m2 (Pan&Ba9b).

Seeds arevery small, their mass iapproximately0.11 mg (Panetta, 1977) and they are
crowned by a pappus and are therefore readily dispersed by wind, (Bafd} but also by
water (Panettal977).

Most seeds fall within a few metres of the parent bush (jmons, 2007), but records
showed that seeds can drift up to 140 m from a 2 m high plant (Diatloff, 1964), while wind
updrafts can carry seeds many kilometers (Amoous 20074). According to Westmaet al
(1975), some remote populations were apparently agguhby at least-3 miles(3.2-4.8 km)
Some isolated populations found during a survey in the @amavere separated by more
than5 km (Charpentieet al., 2006).

B. halimifoliais suspected to be continually entering the Spadadgue Countrjrom wind
dispersed achenes produced in the FreBabque Countryand vice versa(EstelaBeteta,
Gobierno Vascapers. com., 2012).

According to the high number of seeds produced and their dispersal by then&WG
consideredB. halimifolia as a plant withdng distance dispersal capacifyhoughapplying

the generic scoring system (1 to 10 km spread per ypedy)results in a moderate natural
spread rateAs no exact measurements have been undertaken on the rate of spread by natural
means of the species, thecertainty is considered to be medium.

4.02- What is the most likely rate of spread by human assistance (in the PRA area)?
Very high rate of spread
Level of uncertainty: medium

B. halimifoliais often planted in coastal areas along roads or roundabouts, making it easier to
reach unintended habitats such as coastal wetlands.

The more the species is traded, the higher is the probability of escape from cultivatibe and
creation of new populans. The species is traded in EPPO countries; selling websites are
provided under question 2.01a.

The EWG considered that further human mediated pathways that have not been quantified
may spread the plant: vehicles, contaminated soil movementhet@ate of spread by human
assistance was therefore considered as very Agjsuch factors have been studied in details
and cannot bgquantified;the level of uncertainty is ranked as medium.
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4.03- Describe the overall rate of spread
Very high rate oépread
Level of uncertainty: medium

Canoet al. (2012) report that in 90 yearB, halimifolia has invaded all the estuaries along

300 km of coastline in Northern Spain. In the Urdaibai Biosphere Reserve (Basque Country,
Spain), the invaded area has increased from 54 ha in 1996 to 128 ha in 2000 and to 288 ha in
2005. In addition, according to Pwe (2006) B. halimifolia has totally replaced
subhalophilous plant communities and forms monospecific impenetrable stands in 88 ha.

Considering the moderate natural spread capaciB; dalimifoliaand the very high assisted
dispersal by human activities, the overall probability of spread is very high, uncertainty is
medium.

4.04- What is your best estimate of the time needed for the pest to reach its maximum
extent in the PRA area?
Level of uncetainty: high

The EWG considered that as human mediated spread through the use of the species as an
ornamental and amenity plant is very high, the time needed to reach the maximum extent in
the EPPO region will be highly dependent on the future use #enksity of trade of the plant.

Since this essential element is unknown, the time needed to reach the maximum extent in the
EPPO region cannot be estimated.

4.05 - Based on your responses to questions 4.01, 4.02, and 4.04 while taking into
account any curent presence of the pest, what proportion of the area of potential
establishment do you expect to have been invaded by the organism after 5 years?

Level of uncertainty: high

Since the future use and intensity of trade of the species in the next 5cgearst be
estimated, the proportion to be colonized in the next 5 years cannot be estimated.
Thearea of potential establishment is quite laayed the EWG consided that currently only

a very small proportion is cohized, and extrapolated that within the next 5 years, this
situation is not egected to change significantly.
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Stage 2: Pest Risk Assessment Section B: Eradication, containment of the pest and
transient populations

5.01- Based on its biologicakharacteristics, how likely is it that the pest could survive
eradication programmes in the area of potential establishment?

Likely

Level of uncertainty: low

If detected very early, young plants (<2 years) could be controlled prior to reproduction.
Older infestations imply a production of seeds and possibly the formation of a seed bank,
requiring repeated monitoring surveys.

In any case, if control activities result in bare soils, this can promote seed germination.
Although the species is conspicuousl @an be easily recognized, it may colonize remote and
impenetrable habitats, rendering its detection unlikely in many circumstances.

The EWG concluded that eradication would only be a possibility for isolated and small
infestations where sustained resaogc could be anticipatedNo successful case of
eradication has been reportedl. is therefore likely that the species would survive an
eradication programme, with a low level of uncertainty.

5.02 - Based on its biological characteristics, how likely ig that the pest will not be
contained in case of an outbreak witm the PRA area?

Likely

Level of uncertainty: medium

High seed production, effective dispersal by wind and the promotion of germination upon
exposure to light make management and containment difficult (Weshaén1975).

Even though containment on a local scale may be difficult teeehcontainment ovdarger
scales may be feasible, if prevention of the trade of the plant is involved.

One of the most effective control methods would be the use of herb{@deB, dicamba

plus MCPA, glyphosate, picloram plus 2% and tryclopyy (Weber, 2003)but these are not
allowed in all situations where the plant occurs (e.g. protected sites), and active substances
may be phased out in the future.

If detected at an early stage, containment is more likely to be achieved.

The EWG concluded that it is likelhat the pest will not be contained time case of an
outbreak in the EPPO region, tlexel of uncertainty is medium as there is of information on
attempted and successful containment programs.

5.03 - Are transient populations likely to occur in the FRA area through natural
migration or entry through man's activities (including intentional release into the
environment) or spread from established populations?

Yes

Level of uncertainty: medium

There is very little evidence of transience in populationsBofhalimifolia The few
individuals that did not persist in the Netherlands may be one such exdihelplant may

enter through human activities (e.g. release of the plant in the envirorionémtay not be

able to thrivesubsequently

Even if transient populations could occur, the EWG considered that such populations would
be unlikely to affect the overall impacts®f halimifoliain the EPPO region.
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Stage 2: Pest Risk Assessment Section B: Assessment of potential economic
consequences

6.01- How great a negative effect does the pest have on crop yield and/or quality of
cultivated plants or on control costs withinits current area of distribution?

Moderate

Level of uncertainty: low

Impact on pastures

In its native rangeB. halimifolia is considered a weed due tofestation'on overgrazed
rangeland in the @ithern United Statgdlesom, 2006).

In Australia,B. halimifoliais a pest of pastures, where thick stands can inhibit the movement
of stock and reduce the productivity of grazed areas (Eng06€y, cited in Sim€hilton &
Panetta, 2011).

It has little nutritional value for livestocH.here are very fewecords oflivestock poisoning

due to the cardiotoxic glucosides found in the leaves of the plant (Boldt, digsl n Sims
Chilton & Panetta, 2011)This is probably due to the low palatability of the plaBt:
halimifolia is generally grazed only whegrass is scarce (Everist, 1974). Other studies have
shown no poisoning effects. For example, White (1936)HBedhalimifolia to two heifers
(Bostaurug for 13 days. The animals appeared emaciated, but no symptoms of poisoning
were evident.

In France an&pain, there are currently no records of impacts on pastures.

Control costs

In the 1970s, the cost of a control prograenwith herbicides (2.4 and 2,4,5T) in
Queenslad was estimated to exceed $8WD per year (Westman, 1975). This figure largely
concerns pastures, but owing to legal obligation to control this weed, other land uses would
also be involved.

In France and Spain, there are no reported impacts on pastures, but control programmes are
being undertaken for environmental conservation mepo

In France inLoire-Atlantique (44) a containment action on a population of 124 trees (spread
over 49 locationsyvas estimated to cost 3064 eur@oinmission Syndicale de Grand Briere
Mottiere, 2007)

In theBasque Countrya Life+ project has been implemented to suppBagslimifolia from
three estuaries (Urdaibai, Txingudi and Le@)FE project Website) During 2011, control
works were carried out in Urdaibai, based on two methodologies:
- manual pulling out: for specimserower than 55 cm, completely digging out the
root system
- using herbicideadult and resprouting specimens are cut one by one, and brushed with
an herbicide (glyphosate 36%) diluted in oil in a proportion of 50%.

In 2011 298,08 ha were d¢ated,with a total cost of 630 0 0 U . These are t he
cost per hectare:

First treatment (139,69 ha in total)

- high densityareas:2 9 6 0/ h a
-low density areas:28 2 .u/ h a
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Further treatments (158,39 ha in total)
- manual pullingott 18040 / h a
- use of herbicides:410 .u/ ha

In 2012 more elimination workserecarried out, with a total costof 200 O U :

First treatment (21,50 ha in total)
- high density areas:29 5 ;u/ ha
-lowdensityareas:@11 0/ ha.

Further treatments (82,9 in total):
-manual pullingout: 2 49 0/ ha
-use of herbicides 811 U/ ha

6.02- How great a negative effect is the pest likely to have on crop yield and/or quality
of cultivated plants in the PRA area without any control measures?

Minimal

Level of uncertainty: low

Impacts on crop yields and/or quality are restricted to loss of grazing areas in coastal
wetlands, but there are currently no reported impacts in France and Spain, and it is
extrapolated that there shall be minimal impacts in the giad area.

6.03- How great a negative effect is the pest likely to have on yield and/or quality of
cultivated plants in the PRA area without any additional control measures?

Minimal

Level of uncertainty: low

As stated under question 6.02 there areetity no reported impacts in France and Spain on
crops and crop yields in the absence of control measures; there shall ib&lminpacts
without any additional control measures.

6.04 - How great a negative effect is the pest likely to have on yield afwd quality of
cultivated plants in the PRA area when all potential measures legally available to the
producer are applied, without phytosanitary measures?

Minimal

Level of uncertainty: low

As stated under question 6.02 there are currently no reportegttsnp France and Spain on
crops and crop yields in the absence of control measures; there shall be minimal impacts when
all available measures are applied, without phytosanitary measures.

6.05- How great an increase in production costs (includingontrol costs) is likely to be
caused by the pest in the PRA area in the absence of phytosanitary measures?
Moderate
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Level of uncertainty: medium

Control costs would be similar to those already spent in infested parts in countriesBwhere
halimifolia occurs (see Q. 61).

6.06 - Based on the total market, i.e. the size of the domestic market plus any export
market, for the plants and plant product(s) at risk, what will be the likely impact of a
loss in export markets, e.g. as a result of trading pmers imposing export bans from
the PRA area?

Minimal

Level of uncertainty: low

This question is ot relevant forB. halimifolia There will be no loss in export market of
plants or plant products.

6.07- To what extent will direct impacts be borne byproducers?
Minimal exent
Level of uncertainty: low

This question is ot relevant foB. halimifolia

In this section, the different questions will help the assessor to rate the environmental
impact within the current area of distribution of the pest(Q6.08).

This information is used as an indicator for determining the potential environmental
impact in the PRA area (Q6.09).

6.08.0A- Do you consider that the question on the environmental impact caused by the
pest within its current area of invasion @n be answered?

Yes

Data on impacts are available in several invadmehtriesjn particular inFrance and Spain.

Negative impact on native biodiversity

6.08.01- To what extent does the plant cause a decline in native species populations and
changesn communities of native species?

High extent

Level of uncertainty: low

The species forms dense monospedfands that are persisteatity shrub can live up to 25
years. Thereforethe species can have detrimental impacts on native populations and
comnunities.

In Australia, B. halimifoliais a major pest of nativiblelaleucawetlands (Westmaet al,

1975) where it forms a thick understorey and suppresses growth of native sedges
(Anonymous 200ain SimsChilton & Panetta, 2011).
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In France, Muller (2004) reports th& halimifolia can outcompete other plant®nce
established, the shrub blocks the light to other species, modifying-pilicratic conditions,
leading to a regression of herbaceous species.

A recent study conducted FrancgPierre, 2012; Frieét al, 2013, has measured the impact

of B. halimifoliaon native plant communities of Mediterranelamcus maritimusindJuncus
acutussaltmarshes (A2.52accordingto the EUNIS classification On average, at the plot
scale(4 m2), B. halimifolia reduced species richness by 42% while the Jaccard dissimilarity
index indicated a differencef 0.64 in species compositioAt the habitat scale, total species
richness was significantly reduced by 39% from 36 to 22 spdpesnutatioatest on
cumulative species richness curves).

The abundance of all other life forms (therophytes, geophytes and hemicryptophytes) is
reduced underB. halimifolia patches, esept for the chamaephytes (e.glalimione
portulacoides Sarcocorniafruticosa Inula crithmoides.

B. halimifolia causes especially a decrease in cover of nativeus maritimusElytrigia
elongata Dorycnium herbaceunPhragmites australisLimonium narbonensand Sonchus
maritimus When the cover oB. halimifolia exceels 80%, the total cover of native species
begins to decrease more rapidly.

In the Rhone ValleyB. halimifoliais also reported to invadéladiummariscuscommunities,
where itbecome dominant; this habitat is listed as a priority in the Directive 9HEE
(AnneCharpentierMontpellier University pers. corm., 2012).

A study conducted in Morbihan (Brittany, France) on the insects associatedBwith
halimifolia (Mallard, 2008) showed that insect species richness and abundance was reduced
on B. halimifoila compared to native shrub®r(inus spinosaUlex europaeusand trees
(Quercus roburSalix atrocinerea

A particularly strong reduction in phytophagous insects was obsemdd_epidoptera were

the most impacted.

In the SpanisiBasque CountryCafioet al (2012)report thatJuncus maritimus, Elytrigia
atherica and Phragmites australiscommunities are the most affectedhe average

B. halimifolia cover in invaded sea rush communities in Northern Spain estuaries ranged from
32.2% (£ 4.91SE) in low salinityush patches to 36 (+ 2.41SE) in hgh salinity rush
patchesB. halimifolia reduced the ative species covethe estuarine native speciesver,

the native speciesichnessand theestuarine species richnessinvaded rush communities
(Cafioet al, in review)

Another important consequence 8f halimifolia invasion in rush communitiesis the
reduction of the area occupied by therbaceousubshrub layer. The average percent of
herbaceousubshrub layer replaced by the shrub layer in invaded plots came close to 9% in
the high salinitypatchesand to 24% in the low salinity sit¢€ario et al in review)

In addition,'the develoment of monospecifi@accharis halimifoliacommunities prevest

the growth of the heliophilous species typical of saltmarshes and has reduced the populations
of species growing in these habitats such Glaux maritima, Cochlearia aestuaria
Dryopteris carhusiana(Cafioet al, 2012)and Matricaria maritime subsp.maritima The

|l atter one is included within the category
Threatened Species of t he (Wanlpabket aln2004)ibae i n e
question 6.08.07 for further details on feded habita)s Cochlearia aestuaria,
Dryopteriscarthusianavar. and Matricaria maritima subsp. maritima are all threatened
species in the Basque Country according to Prieto Fern@nad&£2007).

! thisindex ranges from 0, no difference between two communities to 1 where all species are different between
the two communities
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Modifications in communities of invertebrates and vertebratesexpected but there are no
available databn this topic yetGalarza & Hidalgo (2002006) report that the stands Bf
halimifolia have an impact on bird populations associated with invadbdats. The plant is
considered to reduce the attractiveness and use of the habitats for nesting, roosting and
feeding.

See question 6.08.08 for further details on species and their status of protection.

6.08.02- To what extent does the planhybridize with native species?
Low extent
Level of uncertainty: low

Baccharisis a genus of about 400 species mostly found in the New World tropics and warm
temperate regiongn its native rangeB. halimifoliahas been recorded as having hybridized
with B. neglectaand B. angustifoliain Arkansas, Louisiana, anda& Texas. In FloridaB.
halimifolia is known to hybridize witlB. angustifolia(Flora of North America Wesite).

With no nativeBaccharisspecies in the EPPO region, the risk of hybrization with a native
species is nil.

Alteration of ecosystem patterns and processes

6.08.03- To what extent does the plant cause physical modifications of habitats (e.g.
changes to the hydrology,significant increase of water turbidity, light interception,
alteration of river banks, changes in fire regime, etc.)?

Medium extent

Level of uncertainty: high

Fire regime
Leaves and wood dB. halimifolia secrete an inflammable resin (Bean, 1981), thus dense

thickets ofB. halimifolia could increase fire frequency in invaded habitats (Muller, 2004), but
this has not been observget

Sedimentation

Campos & Herrer§2009 report that the root system aradde litter production of the species
cause changes in sedimentation. In this sense, these authors consid@&elalaifoliais a
‘transformer' species, i.e. an invasigBen plant that causes changes in the character,
condition, form and nature dii¢ invaded ecosystems.

LozanoValencia& Alagdén Cardoso(1995 also report modifications in productivity and in
nutrient cycling, including rates of erosion and sedimentation of the affected estMaries.
measurements have been undertaken to supportstadsmentdut the authors observed that
thesoils of theareas massively colonized By halimifoliahave a higher percentage of sand.

Light interception
Dense thickets oB. halimifoliaalso reduce the light available for herbaceous species, which
is especially detrimental to heliophilous species (Carepas, 2004).

6.08.04- To what extent does the plant cause changes to nutrient cycling and availability
(e.g. significant changesn nutrient pools in topsoils or in water)?
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Medium extent
Level of uncertainty: high

No studies have been conducted on the impaBt balimifoliaon nutrient cycling.
The EWG considered that aB. halimifolia is a productive shrub that forms large
monospecific stands, it is likely to affect nutrient cycling.

6.08.05- To what extent does the plant cause modifications of natural successions (e.g.
acceleration or temporary freezing of successions)?

Medium extat

Level of uncertainty: medium

In Mediterranean salt marshes, natiV@marix spp. are usually restricted to humid
depressions and are not able to establish in the drier parts of salt marsheB.vilaendifolia

is the only shrub, therefore changing tieural succession by adding a new vegetation layer
(Friedet al, 2013.

In the SpanisiBasque CountryCamposet al, 2004), invasion byB. halimifolia causes a
marked change in th&ructure and physiognomy of the invaded community (a 'transformer
speciessenstRichardsoret al, 2000).

The stands oB. halimifolia stabilize the soils and transform the substrate by producing
humus that changes the composition of soils. This eff@ds the development of species
related to marshes, the colonized area remaining suitable for halophyte sheeciaso(
Valencia& Alagén Cardos91995.

In sites invaded by. halimifoliain the SpanisiBasque Countryan 'invasional meltdown'
was noted, with an increase in the areas covered by two other invasive alienjoaitesa
japonicaandAster squamatuCarfioet al, 2009).

The impact oB. halimifoliaon plant communities (including life form changes) rbayalso
explained by the fact that its presence may favor small herbivores (e.g. rabbits), themselves
reducing the herbaceous covebgerved for the close related spedeilulifera by Hobbs

& Mooney(1986.

6.08.06- To what extent does the plant dirupt trophic and mutualistic interactions (e.g.

through the alteration of pollinator visitations - leading to a decrease in the
reproductive success of native specigsallelopathic interactions, strong reduction of
phytophagous or saprophagous communiti etc.)?

Low extent

Level of uncertainty: high

There is no record on the disruption of trophic and mutualistic interactions.
The EWG therefore ranked this question as low impact with high uncertainty.

Conservation impacts

6.08.07- To what extent doesthe plant occur in habitats of high conservation value
(includes all officially protected nature conservation habitats)?
High extent
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Level of uncertainty: low

Invasive populations d@. halimifoliaoften occur in threatened habitats listed on the Annex |
of the EC Habitats Directive (Directive 92/43EEC) in France and Spain, according to
Gobierno Vasc@2011) as well as in Belgium (i Adriaens,Institute for Nature and Forest
ResearchINBO, pers. comm., 2012):

1230: Vegetatedea cliffs of the Atlantic and Baltic Coasts

1330: Atlantic salt meadowss{auco-Puccinellietalia maritimag

1410: Mediterranean salt meadowsar{cetalia maritim)

1420:Mediterranean and thermftlantic halophilous scrubsS@rcocornetea fruticopi
2110:Embryonic shifting dunes

2120: Shifting dunes along the shoreline withmophila arenarig'white dunes’)

2190:Humid dune slacks

2210:Crucianellion maritimadixed beach dunes

3130 Oligotrophic to mesotrophic standing waters with vegetation ofLitharelletea
unifloraeand/or of thdsaéteNanojuncetea

4040:Dry Atlantic coastal heathes wilrica vagans

6420:Mediterranean tall humid grasslands of ihelinio-Holoschoenion

7210:Calcareous fens wit@ladium mariscugnd species of théaricion davallianae

92D0: Southern riparian galleries and thicket®Nefio-TamariceteaandSerucinegion
tinctoriae).

Atlantic salt meadows (133@ccupy an estimated area of 838 ha in Europe (in Denmark
29583 ha, inFrance 26.367 ha, in Germany 269 ha, inlhe UnitedKingdom 19986 ha, in
Ireland 3416 ha, in Spain 2.108 ha, etc.), of which 77.83% is in Natura 2000 sites (Doody,
2008).

Invasive populationgccurin protected areas as in the Parc Naturel Regional de Camargue
(Southern FranceB. halimifoliaalso causes a decrease in the covdfrafa vagansheath,
which is a habitat listed as a priority in the Directive 92/43/EE&td|laBeteta, Gobierno
Vasco,pers. comm., 2012) and within the Natura 2000 European networks {eeeNatura

2000 viewer, whih is a webbased tool allowing selection of habitats, and to visualize Natura
2000 in Europe hosting these habitats as well as EU Life projects related at
http://natura2000.eea.europa.anexiCode=na

A nonexhaustivdist of Natura 200 sites wherd. halifolia occursin Spain and Frands the
following:

- ES 2130003 Ria del Barbadun

- ES 2130011 Rio Artibai

- ES 2130010 Rio Lea

- ES 2130007 Zonas Litorales y marismas tkdaibai

- ES 0000144 Ria de Urdaiba(lUNESCO Biosphere reserve)
- ES 2120004 Urolako ItsasadarraRia de Urola

- ES 2120009 Inurritza

- ES 2120010 Oriako ItsasadarraRia del Oria

- ES 2120017 Jaizkibel

- ES 2120014 Ulia

- ES 2120018 Txingudi-Bidasoa

- ES 0000243 Txingudi

- FR53 00027 GavresQuiberon
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-FR5300059 Ri vi re Laputa, Pointe du Talud, Etangs

- FR5310094 Rade de Lorient

- FR 9112005 Complexe lagunaire de Salsesucate

-FR 9112017 Etang deMauguio

- FR 9101406 Petite Camargue

- BE 2500001(1-33) 1 Duingebieden inclusief ljzermonding en Zwin

6.08.08- To what extent does the plant threaten rare or vulnerable species (includes all
species classified as rare, vulnerable or endangered afficial national or regional lists
within the PRA area)?

Medium extent

Level of uncertainty: high

In the SpanistBasque CountryB. halimifoliais thoughtto have reduced the populations of
Matricaria maritima (Camposet al. 2004), which is included
extinctioné in the OBasque Catalogue of Th
and FHoweremd measurements of such decline are available.

Some of the estuarine species preseninvaded rush marshes such @alicornia spp.,
Limonium humile, Sarcocornia perennis, Cochlearia aestuamiaFrankenia laevisare

already endangered thieregional level (UribeEchebarrig& Campos 2006).

The recent study conducted in Mediterransalimarshes (Pierre, 201Rriedet al, 2013 in
Francedid not reveal a significant impact on rare species. However, dense staBds of
halimifolia occur in areas where species of conservation value odCynaachum acutum
(Article 1 of the Liste des g®ces végétales protégéesegion Provencé\lpesCoted 6 Az u r
http://inpn.mnhn.fr/espece/cd_nom/93777/tab/statut?lg=kis spuria subsp. maritima
(registered to the article 1 of the Liste des especes végétales protégées en régien Poitou
Charrentes and Payg-la-Loire http://inpn.mnhn.fr/espece/cd_nom/136863/tab/syasiit.

Canfoet al. (2009 also report modifications in communities of invertebrates and vertebrates,
but no further detail is provided. Galarza & Hidalgo (2@0®6) report that the stands Bf
halimifolia have an impact on bird populations associated with invadeitate The plant is
considered to reduce the attractiveness and use of the habitats for nesting, roosting and
feeding.B. halimifoliais suspected to threaté&werocephalus arundinaceysegistered on the
Annexe 2 of the Bonn and the Bern Conventions,ragistered on the National Catalogue of
threatened species in Spain, as well as in France, and considered as nearly threatened
according to the IUCN Red List http://www.conservatiomature.fr/statut
Acrocephalus%?20arundinaceus.htahdEmberiza schoeniclusegistered on the Annex 2 of

the Bern Convention, and listed on article 1 and 5 in Framgewhich is considered as a
minor concern both in France, aactordingto the IUCN Red Lishttp://www.conservation
nature.fr/statuEmberiza%20schoeniclus.himl

6.08- How important is the environmental impact caused by the peswithin its current
area of invasion?

Major

Level of uncertainty: medium

According tothe guidance, environmental impact is major since two high scores and at least
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one medium score were obtained in each categdineslevel of uncertainty is mediunhhis
outcome is illustrated through the CAPRA matrix on theirenmental impact in Figure 6
Q5.08 sub-questions 6.08.03. To what extent does the Unasriainiy definition:

1. The selected (modal) score conprises

— n plant cause physi!::al modifications I :
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Figure 6 CAPRA Matrix of theoverallenvironmental impaatf B. halimifolia

6.09.0a- Taking into account the responses to the relevant questions (on hostad
habitats, climatic conditions, abiotic factors, management methods) in the establishment
section, are the conditions in the PRA area sufficiently similar to those in the area of
invasion to expect a similar level of impact?

Yes

Level of uncertainty: mdium

B. halimifolia already has major impacts in the EPPO region (France and Spain). In the
Mediterranean area up to the North of France, impacts will probably be similar.

There are, however, some uncertainties about its balravionorthern Europe. Indeed, in
northern North America, the plant becomes considerably scarce and only a few scattered
populations exist in Canada.

6.09.0b- Does the same native species or community, or the same threatened ecosystem
services, occur inthe PRA area and, if not, is it known whether the native species or
communities, or ecosystem service in the PRA area are similarly and significantly
susceptible?

Yes

Level of uncertainty: low

The same types of coastal hakst (e.g. wetlands, saltmarshend heathlands) occur in the
endangered area.
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6.09- How important is the environmental impact likely to be in the PRA area?
Major
Level of uncertainty: medium

Since the same types of habitats occur (e.g. coastal saltmarshes, coastal clifamehe
environmental impacts (i.e noa) are assumed to occur in the endangered area.

6.10 - How important is social damage caused by the pest within its current area of
distribution?

Moderate

Level of uncertainty: high

Mosquitoes
Establishment oB. halimifolia occurs in areas favorable to mosquitoes. Dense thickets of

B. halimifolia protect mosquito larvae from insecticide treatments and impede access for
mosquito contro(Bouterin & Canonge, 1999 in Muller, 2004).

Hay fever
B. halimifoliais also reported to caubay fevertype allergies Mloss, 1967 cited in Panetta

1979b; De Loaclet al.,1986)c aused by airborne poyméugn and
20079). Greenet al. (2011) performed a survey on the pollen present in the air in Brisbane.
They found that in March and April, the highest concentrations of Asteraceae pollen were
predominantly derived fronB. halimifolia B. halimifolia pollen is reported tdoe severely

alergenic (Pollenlibrary Website http://www.pollenlibrary.con)/and tocause symptoms in
Ambrosia artemisiifolissensitive prson§The Asthma and Allergy Foundation of America
Website http://www.aafa.org/

Increased risks of fires

The resin is considered to make halimifolia highly flammable Its establishment ifallow

lands may increase the fire hazard and threaten security (on industrial sites for instance)
(Muller, 2004; Invasive Species in Belgium Websitétp://ias.biodiversity.bg¢/ However,

this has never been observed amchsmpact is highly uncertain.

Additional difficulties is salt harvest

In Brittany the species was responsible for slowingmaltluction(by diminishing wind and

the evaporation of water), which resulted in economic losses. The species also limits the
access to the salt production areas (Observatoire Biod&emBretagne Website
http://www.observatoirdiodiversitebretagne.fy. In addition, the huge number of seeds of

B. halimifolia increases the insoluble part in the salt production (David, 1999 in Muller,
2004).

6.11- How important is the social damage likely to bén the PRA area?
Moderate
Level of uncertainty: high

Social impact is assumed to be the same wherever the species grows in suitable conditions in
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the endangered area (See 6.10).

As the responses to question 6.04 and 6.05 were "major" or "massive" or any of the
responses to questions 6.06, 6.09 and 6.11 is "major" or "massive" or "very likely" or
“certain”, and the answers given to these questions do not have a high level of
uncertainty, questions 6.12 to 6.14 are skiped.

6.15a- Describe the overall economic impacfsensus stricta.e. excluding environmental
impact9y

Moderate

Level of uncertainty: low

B. halimifolia is expensive to contrplbut it is to be noted that contrpfogrammes were
undertaken for conservatiomuposes, as the species has quite a low impact on pastures. The
overall economic impactsénsu strictpi.e. excluding environmental impagts therefore
considered as moderate, with a low uncertainty

6.15b- With reference to the area of potential establishment identified in Q3.08, identify
the area whichis at highest risk from economic, environmental and social impacts.
Summarize the impact and indicate how these may change in future.

Major

Level ofuncertainty: medium

B. halimifolia has major environmental impacts as it threatens native communities and
protected habitats.

The habitats in whiclB. halimifoliais found to occur (e.g. saltmarshesffs, wetlands, wet
grasslands, etcif climatically suitable areas, i.e. the Atlantic and Mediterranean areas are the
most at risk.

Anthropogenic habitats in the climatically suitable area are at lower risk, as the impacts in
such habitats are lower.

It also has moderate social impacts throygbvoking pollen allergies and impeding the
management of mosquitgesnd is also reported to provoke allergies
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Stage 2: Pest Risk Assessment Section B: Degree of uncertainty &wahclusion of the
pest risk assessment

c2- Degree of uncertainty list sources of uncertainty

The EWG noted the following uncertainties:

- thetrade and use exteat the plant

- the ability of the species to persist in cold and dry conditions
- seedongevity;

- thefuture rate of spread

- theimpacts at the species level (eog birds),

- the degree of allergenicity.

c3- Conclusion of the pest risk assessment
The EWG considered thd@. halimifolia causes major environmental impacts in invaded
native communities and pected habitats and potential moderate social impacts through

allergies.

As a consequencB, halimifoliaqualifies as a quarantine pest.
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Stage 3: Pest Risk Management

A decision has to be made to determine whether the risk from any pest/pathway
combination is an acceptable risk. This decision will be based on the relationship
between the level of rik identified in the pest risk assessment stage (i.e. the combination
of the probability of introduction and the potential economic impact) and the
importance/desirability of the trade that carries the risk of introduction of the pest.

7.01 - Is the risk identified in the Pest Risk Assessment stage for all pest/pathway
combinations an acceptable risk?

No

High spread probability and major environmental impacts are considemed-acceptable
risk.

7.02- Is natural spread one of the pathways?

Yes

Natual spread through windand waterdispersed seeds may occur between non EPPO
countries and EPPO coumies (e.g.from Geogia to Russia) and between EPPO rdoes
where the species occurs and those where it does not @guifom Spain to Portugal)

B. halimifolia is suspected to have entered the Spamdssque Countrythrough wind
dispersal from the Frendasque Country

7.03- Is the pest already entering the PRA area by natural spread or likely to enter in
the immediate future?

The answer to questin 4.01 wasmoderate rate of spread

No

The EWG considered that is it unlikely that additional entrieB.dfalimifoliato the EPPO
region would occur in the immediate future.

7.06 - Is the pathway that is being considered a commodity of plants anglant
products?

Yes

The pathway is the intentional import of a plant for ornamental and amenity purposes.

7.09- If the pest is a plant, is it the commodity itself?
Yes
B. halimifoliais the commodity traded as an ornamental and amenity plant.

7.30- Have any measures been identified during the present analysis that will reduce
the risk of introduction of the pest?

No

Level ofuncertainty Medium

Possible mesure:Prohibition of the import, selling, planting, holding, movement, causing to
grow in thewild of the plant.
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7.31- Does each of the individual measures identified reduce the risk to an acceptable
level?

Yes

Level of uncertainty: low

When B. halimifolia is not yet established in a country, prohibition of import may be
sufficient, but this needs to be combined with surveillance and action plans for early
intervention in case the plant is detected.

In countries where the species is only in cultivationisitikely to spread to unintended
habtats, and prohibition of selling, planting, holding, movement, and causing to grow in the
wild should be combined with surveillance and action plans for early intervention in case the
plant is detected in unintendedtitats.

In countries where the species is already established in the wild, the plant is likely to spread
from existing populations present both in gardens and in unintended habitats. Prohibition of
selling, planting, holding, movement, and causing tonvgno the wild should be combined

with surveillance and action plans for early intervention in case the plant is detected in
unintended habitats, as well as containment and control measures.

7.32- For those measures that do not reduce the risk to an aqatable level, can two or
more measures be combined to reduce the risk to an acceptable level?

Yes

Level of uncertainty: low

National measures

Prohibition of selling, planting, holding, movement, and causing to grow in the wild of the
plant in the EPPQ@egion is necessary. Moreover, the plant has to be surveyed and eradicated
or contained or controlled where it occurs. In addition, public awareness campaigns to prevent
spread from existing garden populatipos from arboreta and botanic gardemgounties at

high risk are necessary.

If these measures are not implemented by all countries, they will not be effective since the
species could spread from one country to another (along coastal shorelines, as is suspected for
the entry of the species in theahishBasque Countryhrough wind and water dispersal from

the FrenciBasque Countryand as could happen from Spain to Portugal).

National measuse have to be combined with international measures, and international
coordination of management of the sigs between countriés necessary

International measures

Prohibition of import intoand withinthe EPPO region and within the countries of plants
labeled asB. halimifolia and all other synonyms and misapplied names in use, as well as
subspecies.

Thecombination of measures is:
At the international level: prohibition of import of the species, with the listing of the species as
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a quarantine pest.

At the national level:

Prohibition of selling, planting, holding, movement, and causing to grow iwtlteof the
plant, combined with

- management plans for early warning;

- obligation to report findings;

- eradication and containmepians

- public awareness campagn

7.34 - Estimate to what extent the measures (or combination of measures) being
considered interfere with international trade.
Level of uncertainty: low

The estimated value of the species to the trade is low and interference of the prohibition of the
species with trade is considered as low. Several nurseries and garden centerseimdvwanc
voluntarily removedB. halimifolia from sale due to its known invasiveness. This surely
proves that sale of the species is not a major economic issue.

Norinvasive substitution plants may be used for the same ornamental and amenity purposes.
In France, recommendations in accordance with nursery professionals suggédgtipheat
halimus native from the Mediterranedrasin,may be used as a wind breasdt is resistant to
drought and salt sprayhe exotis Leucophyllum frutescerand Xanthoceras sorbifolianay

be used for ornameadtpurpose$AME & CBNMP, 2003).

7.35 - Estimate to what extent the measures (or combination of measures) being
consideredare costeffective, or have undesirable social or environmental consequences.
Level of uncertainty: medium

Prohibition of the import, selling, planting, movement, causing to grow in the wild

Considering the high casto control the plant, compared to the benefit its trade generates, the
prohibition of the import, selling, planting, movement, and causing to grow in the wild is very
costeffective.

The removal of this species from the trade would not have a significpatiran the retailers

as it is not a high volume product.

Nurseries are not familiar with such legislation, nor is the public, but this case could raise
general awareness and have beneficial impacts-ilN@sive substitution plants could be
proposed. Fomstance substitution plants have been proposed in France and Belgium (AME
& CBNMP, 2003; Alter IASWebsitg.

Prohibition of holding of the species

Concerning the removal othe species as a cultivated plant (i.e. in gardens and in
municipalities, along gads and in roundabouts), detection may be undertaken during the
fruiting period. As the speciesm®t a popular ornamentahis removal would only concern a

very low number of locations, with minimal social consequences.

When the species has spreadimintended habitats, the prohibition of holding will result in an
obligation to eradicate, contain or control the species, which measures may only be feasible in
the first stages of infestation.
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Containment and control of the species in unintended habitat

Surveillance and delimitation surveys, in addition to control measures, will be necessary to
prevent the species from spreading further.

Control of dense populations of the species in unintended habitats is very difficult, and the
coordination of all steeholders may be difficult to achieve, particularly in countries where
there are numerous occurrences of the species (e.g. France and Spain).

Some management measures may have detrimental environmental consequences. The use of
systemic herbicides in the ta@al environment would affect the ecosystem, in particular when
sprays occur at large scales. Leaving a bare soil after the remoRalhaflimifolia could
enhance the establishment of other invasive alien plants. Good practices for the management
of B. halimifolia should therefore be followed to minimize undesirable environmental
consequences. The Restoration of Habitats of Community Interest in EstuarieBasdue
CountryLife project undertaken in the SpaniBasque Countryas such ainfLIFE projed
Website)

7.36- Have measures (or combination of measures) been identified that reduce the risk

for this pathway, and do not unduly interfere with international trade, are costeffective

and have no undesirable social or environmental consequences?

Yes

Prohibition of selling, planting, holding, movement, and causing to grow in the wild of the
plant, combined with management plans for early warning, eradication and containment, and
public awareness.

7.41- Consider the relative importance of thepathways identified in the conclusion to
the entry section of the pest risk assessment

Intentional import of the plant for ornamentaid amenity purposes: high probability, with
low uncertainty

Other pathways such as natural spread, unintentional intiodwas a contaminant of vehicles
and soil are minor compared to intentional import.

7.42- All the measures or combination of measures identified as being appropriate for
each pathway or for the commodity can be considered for inclusion in phytosanitar

regulations in order to offer a choice of different measures to trading partners. Data
requirements for surveillance and monitoring to be provided by the exporting country

should be specified.

7.43- In addition to the measure(s) selected to be apptieby the exporting country, a

phytosanitary certificate (PC) may be required for certain commodities. The PC is an
attestation by the exporting country that the requirements of the importing country

have been fulfilled. In certain circumstances, an additioal declaration on the PC may
be needed (see EPPO Standard PM 1/1(2) Use of phytosanitary certificates).

7.44- If there are no measures that reduce the risk for a pathway, or if the only effective
measures unduly interfere with international trade (e.g prohibition), are not cost
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effective or have undesirable social or environmental consequences, the conclusion of the
pest risk management stage may be that introduction cannot be prevented. In the case of
pest with a high natural spread capacity, regionecommunication and collaboration is
important.

7.45- Summarize the conclusions of the Pest Risk Management stage.

List all potential management options and indicate their effectiveness.

Uncertainties should be identified.

International measures

Prohibition of import and trade in the EPPO region and within the countries will effectively
prevent further introductiainto and withinthe EPPO region.

National measures

Prohibition of the import, selling, planting, holding, movement, and causingote i the

wild, combined with eradication, containment and control of the plant may effectively prevent
further establishment and spread within the EPPO region.

The presence of the plant in unintended habitats repssgguarticular form of holding that
could be difficult to manage, i.e. where large infestations occur.

Sterile cultivars of the plant may be proposed in trade, but the effective sterility of such forms
must be proven.

Integrated management ptan

Integrated management ptamre potentially highly effective if coupled with prohibition
measures. Uncertainty concerns commitment to-teng implementation and coordination
across different stakeholders and countries.

This would require:

- monitoring/surveillance in the countries where itingasive or present (Belgium, France,
Italy, Spain the United Kingdom), and surveillance in the countries at risk where it is not
reported

- early warning consisting of exchanging information with other countries, and rapid response
- control of existiry populations

- public awareness: producers and sellers shall be informed of the problem and work should be
undertaken with them to explain the prohibition of the species, afwdm consumers.
Administrative bodiesshould also be warned that the planbwd not be used as an
ornamental or amenity species.

Monitoring and review

Performance of these measure(s) should be monitored in countries to ensure that the aim is
being achieved. Monitoring of ongoing eradication campaigns and management activities
should also be undertaken.
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Appendix 1: Available national distribution maps Beiccharis halimifolia

Appendix 1. Available national distribution maps for Baccharis halimifolia

Australia

Distribution ofBaccharis halimifolian Australia, the occurrences of the species are indicated

by blue dots (in Queensland and New South Wales).
Sourcee Australiads Virtual Her barium
http://avh.ala.org.au/occurrences/search?taxa=Baccharis+halimifolia#mapView
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