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Summary of the Express Pest Risk Assessment fAcacia saligna

PRA area: European Union excluding outermost territories

Main conclusions

The results of the PRA show that salignaposes diigh risk to the endangered area within the European
Union under current climate (i.e. significant pasfshe Mediterranean Biogeographical region, bsb a
countries along the Atlantic and the Black sea t0&wr the pruinescenssubspecies), with a low
uncertainty (figure 5 in Appendix 4). Impacts iretburrent introduced range are high, and althobgh t
risk of further introduction in the European Unigrconsidered as low, there is a moderate perceiskd

of spread from established populations, facilitalbydwater and movements of soils contaminated by
seeds or fragments of root suckers. Furthermoeeemtilangered area is likely to increase a lot duhe
coming decades due to climate change (figure Gojpefdix 4).

Entry and establishment

A. salignais already established in the endangered areanwitie European Union. It is a
widespread IAS in the coastal areas of Cyprusy,l®drtugal and Spain; it is also recorded from
Croatia, France, Greece and Malta, but on a mareadjr basisA. salignais still absent from
Bulgaria, Slovenia and Romania, although approgprigdimatic conditions and habitats are
encounteredThe risk of further entry into the region as seadd plant for planting is considered low
with a low uncertainty. The potential for estabtigmt in both the natural and managed environment is
high with a low uncertainty. This potential is knowo be favoured by fire and soil disturbance tnaate
suitable conditions for germination (breaking sekmmancy) and establishment of seedlingsAof
saligna

Potential impacts in the PRA area

Impacts on biodiversity are likely to be similartire PRA area as to those documented in the clareat

of distribution (high with a low uncertainty). Iny@rus, Italy, Malta and Portugad\. salignaforms
extensive dense stands which can exclude mostengliiwnt species and change community composition,
especially in coastal sand dune and riparian etasys Impacts on several Red Data Book specid®in t
EU are expected such as faegilops bicornis, Anchusa crisgabsp.maritimaandAnthyllis hermanniae
subspbrutia.

Impacts on ecosystem services will be similar tiséhseen in the current area of distribution (lwvgh a
moderate uncertainty)A. saligna persistently transforms ecosystems and their hiahce regime
through reinforcing feedback processes. It affpobwisioning (reduction of surface runoff and sedter
reserves), regulating and supporting (modificatbddmutrient cycling and soil properties) and cuddur
services (reduction of aesthetic and recreati@raldcape quality). It may also increase fire intgrand
frequency under extreme climatic conditions.

Socio-economic impacts will be similar in the PR&aas to those seen in the current area of distyib
(high with moderate uncertainty), due e.g. to theyvhigh costs caused by a strong hydrological chpa
(loss of water provision) and its long-term managptn

Climate change

Climate change scenario RCP8.5 is predicted tee@sa suitability dramatically and to cause a strong
expansion of the endangered area within the Europaaon. Major parts of the Mediterranean, Black
Sea, Atlantic and Continental biogeographical negiwill be at risk for all the different subspegcigds

also predicted that thdindleyi’ and the pruinescenssubspecies will be able to establish in a wider
range, including a larger part of the Continentmigbographical region and most of the Pannonian
biogeographical region (see figure 6 in Appendix @)imate change is also expected to alter the



124
125

126

127
128
129
130
131

132
133
134

135
136
137
138
139
140

141

Branquart, Lozano & Brundu PRAcacia saligna

geographic distribution of wildfire, a process thatld promote further establishmentAxacia saligna
close to plantations and invaded sites.

Socio-economic benefits

While the plant is traded as an ornamental, assfigrespecies or for other uses including honey
production, the value it currently generates witlie European Union is limited and benefits it juoes
are unlikely to exceed the cost of negative imp#atauses. Moreover, alternative species are ahlail
Future profits generated by biomass production @mgmal soils are expected to be limited due to
suboptimal growth conditions and accompanied b pigfitability uncertainty.

Phytosanitary risk for the endangered areaHIGH

Level of uncertainty of assessment: LOW
Other recommendations:

With the exception of South Africa, very limitedats have been conducted in the invaded rangerand
the European Union to distinguish among the differeubspecies or variants described Amacia
saligna Other Australian acacia species (égdealbata, A. longifolia, A. mearnsindA. melanoxylon)

are introduced and planted for various purposesinvithe European Union and some of them are
reported to colonise natural environments. An aeurassessment of their invasiveness should be
conducted before further use.
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Express Pest Risk Assessment

ACACIA SALIGNA
Prepared by: Etienne Branquart (1), Vanessa Lozan@®) andGiuseppe Brundu (2)
(1) [ebranquart@gmail.com]
(2) Department of Agriculture, University of Sasséaly [gbrundu@uniss.it]
Date: first draft 015 November 2017

Date: first revised version 04 January 2018

Stage 1. Initiation

1.1- Reason for performing the Pest Risk AssessmentRR)

Acacia saligna(Labill.) H.L.Wendl s.1, (Coojong wattle) is considered the most widelgnpéd non-
timber woody species for multiple purposes inclgdafforestation/reforestation, ornamental use aid s
protection, but also for fuelwood, charcoal, foddannin and biomass production and other usesliMas
and McDonald, 2004; Griffiet al, 2011; Kullet al, 2011). This evergreen species covers an estimated
600,000 hectares worldwide and has been widelyvatdd within and outside its native range also in
Australia (Maslin and McDonald, 2004; Griffet al, 2011). However, it is considered an invasiveralie
species in several regions in the world charaedrizy Mediterranean-type climate, such as parts of
Australia, Algeria, Chile, Cyprus, Israel, ItalyeKya, Morocco, Portugal, South Africa and Spainr@he

it causes strong and persistent impacts on biosltyeand ecosystem services (e.g., Thompsbal,
2015). Similarly, within the European UnioA, salignahas been introduced in a significant number of
Member States. It is often considered invasive mmaohy LIFE projects are actively promoting local
eradication and control dk. salignain protected areas to restore native plant comti@snor endemic
and endangered native species. Therefore, thermprB&A aimed to collect and analyse information on
the invasive risk of further introduction and spted A. salignain the PRA areai,e. in the European
Union as defined in the framework of the Regulaigb) No. 1143/201%

1.2- PRA area

The PRA area being assessed is the European Wsatefined in the framework of the Regulation (EU)
No. 1143/2014.

1.3- PRA scheme

This Express Pest risk assessment document follBRBO Standard PM 5/5(I)ecision-Support
Scheme for an Express Pest Risk Analysisth modification and integrations for section dr2d section
15, to take into account the criteria for risk @sseent required by the Reg. (EU) No. 1143/2014 ks®e

et al. 2014, Invasive alien species — framework for tthentification of invasive alien species of EU
concern. ENV.B.2/ETU/2013/0026 and Retyal, 2017). This amended scheme has been utilisedgluri
the LIFE project IAP-RISK (http://www.iap-risk.eufn sixteen alien plants; it is not yet an EPPO
standard, but it is under consideration to be fdgnspproved as such. The authors of this PRA am®rsi
this scheme as reliably suitable to fulfil all thequirements of the Reg. (EU) No. 1143/2014. The
biogeographical regions are herewith consideredrdarg to the official delineations used in the Hais
Directive (92/43/EEC) and for the EMERALD Networétsip under the Convention on the Conservation
of European Wildlife and Natural Habitats (Bern €emtion).

! (s.l. = sensu lato - in the broad senszf) sections 2.1.1 — 2.1.5 for details.
2 Regulation (EU) No. 1143/2014 of the European i@aent and of the Council of 22 October 2014 on the
prevention and management of the introduction g@neasl of invasive alien species.
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Stage 2. Pest risk assessment

2.1 - Taxonomy and identification

2.1.1 - Taxonomy

Kingdom Plantae

Subkingdom | TracheobiontgVascular plants)

Superdivision| SpermatophytéSeed plants)

Division Magnoliophyta(Flowering plants)

Class Eudicotyledons

Subclass Fabids

Order FabalesBromhead, Edinburgh New Philos. J. 25: 126. (1838)

Family Fabaceaed.indl., Intr.Nat.Syst.Bot. Ed. 2: 148 (1836)m. cons
= Leguminosaduss.nom. cons
LeguminosaglLPWG (2017)

Subfamily Caesalpinoideae — Acac@ade, LPWG (2017)

Genus AcaciaMill. s.l, Gard. Dict. Abr. ed. 4 (1754p0m. et typ. cons

Acacia saligna(Labill.) H.L.WendIl., Comm. Acac. Aphyll. 26. 182F-amily Leguminosag LPWG,
2017) is a native (endemic) Western Australian vpolymorphic species (Maslin, 1974) with a
widespread but naturally patchy distribution cutisesircumscribed by four to five informal subspesi
(Millar et al, 2010; WorldWideWattle ver. 2, 2017). The acceptedhe is based obMimosa saligna
Labill., Nov. Holl. PI. 2: 86, t. 235. 1806 (basion). The lectotype for the name was selected by. B.R
Maslin (1974) among the samples collected by Latalere and stored at the herbarium of Florenady It
(F1). The specimen selected as lectotype represisatsixon later described Asacia cyanophylld.indl.
(Edwards's Botanical Register 25 1839 Misc. 45,cMi#5, No. 64) which is therefore a taxonomic
synonym (homotypic synonym) &. saligna

As a result of its polymorphism, four genetic ligea or subspecies have been described, consigtant w
the morphological groupings of the species compheaciasaligna(Labill.) H.L.WendlI. subspsaligna
(autonym),Acaciasaligna(Labill.) H.L.WendI. subspstoloniferaM.W.McDonald & Maslin msAcacia
saligna (Labill.) H.L.Wendl. subsppruinescensM.W.McDonald & Maslin ms [andAcacia saligna
(Labill.) H.L.WendI. subsp.lindleyi (Meisn.) M.W.McDonald & Maslin ms (Masliret al, 2006;
https://florabase.dpaw.wa.gov.au/). These four pedies can be distinguished by a combination of
morphological differences including phyllode appewe, the shape of the inflorescence bud, theHengt
of racemes and the diameter, colour and numbdowef heads (M. McDonald personal communication,
in Millar et al. 2011). According to this morphological groupirfttoe species complex, each subspecies
is geographically associated with a particular egigial habitat as described in the pest overviestice
(Section 2.2) (Thompsoet al, 2011, 2015). The taxonomy and nomenclaturdacia salignas.|. is
under ongoing revision in Australia. At the sammetj the concept of ‘variant’ is found in the sciiént
7
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literature and in technical reports, or in provargtrials. Importantly, (1) subsjindleyi is also referred
to as the 'typical' variant; (2) subgwuinescensis referred to as the Tweed River' variant; (sgu
salignais referred to as the '‘cyanophylla’ variant andsighsp.stoloniferais referred to as the 'forest’
variant (Maslinet al.2011) (Table 2, Section 2.2.2).

Genetic divergence is evident between these suiesp@dillar et al, 2012 and references cited therein),
which encompass a wide range of morphological tiarnaand show a high degree of morphological
plasticity. Natural hybridization is uncommon in gitalia due to the disjunct distribution of popidas

and limited areas of natural sympatry of the subiggebut has been confirmed in mixed plantatiomsgus
molecular markers (Millaet al, 2012 and references cited therein). Phesalignasubspecies can be
distinguished by a combination of morphologicafafiénces including phyllode appearance, the shipe o
the inflorescence bud, the length of racemes amdiimeter, colour and number of flower heads @vlill

et al, 2008b and references cited therein); howevesettdharacteristics can only be assessed when
plants are suitably mature and only while plants developing buds or flowering (Millat al, 2008b
and references cited therein). The subspeciéds sélignadisplay variation in key traits, such as seed set,
fecundity and suckering (Millegt al, 2008b and references cited therein) that anenglbrtant aspects to
consider both for the identification and for asses$he invasion risk and the phytosanitary measure

These four informal subspecies were recently anthtiwely reclassified into three major subspecies
lineages: subsgindleyi, ‘subsp.pruinescenst+ subsp.salignd and subspstolonifera (Maslin et al,
2011; Millaret al, 2011;). However, according to the inflorescentaracters Masliet al. (2011), have
proposed also only two-groups (‘subgpuinescens+ subsp.salignd and ‘subsplindleyi + subsp.
stoloniferd). As a result, the identification oA. salignasubspecies is challenging (Le Houerou and
Pontanier, 1987; Maslin and McDonald, 2004; Mikamal, 2008b; Millaret al, 2011).

Finally, Acacia provincialiswas described from cultivated material and wad bgiits original authors to
represent a hybrid betweeh retinodesand A. cyanophylla(= A. saligng; having inspected these
original specimens Maslin & McDonald (2004) stdtattthey appear to & retinodesswamp’ variant;
these authors - in fact - consider very unlikelgtthybrids betweedA. retinodesandA. salignawould
naturally occur.

2.1.2 - Main synonyms

The main synonyms have been retrieved from thesitelThe Plant List, as follows:
Mimosa salignd_.abill., Nov. Holl. PI. 2: 86, t. 235 (1807) (basym);

Acacia bracteatdMaiden & Blakeley, Roy. Soc. W. Australia 13: 1810, figs 7-11 (1928);
Acacia cyanophylld.indl., Edward’'s Bot. Reg. 25: Misc. 45 (1839);

Acacia lindleyiMeissner, in J.G.C.Lehmann, PIl. Preiss. 1: 144),84

Racosperma salignufiabill.) Pedley, Austrobaileya 2: 355 (1987).

2.1.3 - Common names

Coojong wattle, golden-wreath wattle, orange wathleie-leafed wattle, Port Jackson willow; Acacia
azul (Spanish) Akacja (Maltese); Acacia salignali@h); Mimosa bleuéatre (French).

2.1.4 - Main related or look-alike species

A. salignahas no known close relatives in the European Urbahit resembles, superficially, a number
of other introducedAcacia species includingA. pycnantha(Maslin, 1974), however the latter is
distinguished by its stouter raceme axes and péerits prominently tapered phyllode bases, itlema
pulvinus, and its smaller glands. In its growth ihabhyllode morphology, glabrous raceme, and large

3 http://www.theplantlist.org/tpl1.1/record/ild-59Accessed 15 December 2017].
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flower headsA. salignasuperficially resemblea. amplicesB.R.Maslin; however, the flowers, legumes,
and seeds of these two species are quite diffdrarlly, A. salignacan be occasionally confused wih
microbotryaBenth. andA. rostelliferaBenth. (Maslin, 1974). It might also be superfigi@onfused with
AcaciaretinodesSchltdl. ImportantlyA. pycnanthgnative to Australia) is considered invasive innpa
Mediterranean countries, including Italy (e.g., @ipetti et al., 2015) thus it should not be considas

a substitute species.

2.1.5 - Terminology used in the present PRA for taxnames

In the present PRA the term#cacia saligna”and/or ‘Acacia salignas.l.” (s.I. =sensu lato 4in the
broad sense) (also abbreviatedfassaligng both indicate the species complex, i.e. the wigpteup of
subspecies (or lower taxa, such as, e.g. cultivatetdties, cultigens and provenances) that haes be
described for the entitcacia saligna(Labill.) H.L.Wendl., Comm. Acac. Aphyll. 26. 1820N/henever
the PRA refers to a subspecific entitf. (section 2.1.1), its full name is reported. Thespnt PRA
addresses the risk posedAgacia salignas.|.

2.1.6 - Identification (brief description)
The following description has been retrieved fréwa web site “Flora of Australia On Line”

Evergreen bushy shrub or tree mostly 2—6 (10) rh.Haark grey. Branchlets often pendulous, normally
slightly flexuose, often pruinose (especially wh@mng), glabrous. Phyllodes often pendulous, végiab
in shape and size, linear to lanceolate, stragfaltate, 7-25 cm long, (2-) 4-20 mm wide, oftngyér
towards base of plant, green to glaucous, glabneitis,prominent midrib, finely penninerved (absent
very narrow phyllodes); gland xdisciform, 1-2 mndej 0—3 mm above pulvinus; pulvinus mostly 1-2
mm long, coarsely wrinkled. Inflorescences mostil@headed racemes, enclosed when young by
imbricate bracts, with bract scars evident at aitheaceme axes mostly 3-30 mm long, glabrous;
peduncles 5-15 mm long, glabrous; heads globulastiyn 7-10 mm diam. at anthesis and 25-55-
flowered, golden. Flowers 5-merous; sepals c. #fed. Pods linear, flat, shallowly constrictedvisetn
seeds, 8-12 cm long, 4-6 mm wide, thinly coriaceglabrous. Seeds longitudinal, oblong to slightly
elliptic, 5-6 mm long, shiny, dark brown to blaekil clavate.

2.2- Pest overview
2.2.1 - Introduction

Acacia salignais an evergreen shrub or small tree which grows beight of 2-6 (10) m (Maslin, 1974,
Degenet al, 1995; Virtue and Melland, 2003), native and enidetn Western Australia. It is a fast-
growing species characterized by both clonal prapag and sexual reproduction; it is well adapied t
semiarid environments and is fire-resiliei. saligna has a mixed mating system, preferential
outcrossing, but also with a certain level of sgf{Georgeet al, 2008). Under cultivation, it tends to
have a short lifespan: typically, less than 10 gesard in some instances less than 5 years in Aastra
(World Wide Wattle 201%. However, an average lifespan of 30-40 yearshesn reported for South
Africa (Milton and Hall, 1981 as reported in WooddaMorris, 2007) The age of the flowering is two-
three yearsA. saligna has bright and dense yellow, globular flowerheadsh a generalist floral
morphology. Flowers are visited most frequentlybees, wasps, flies and beetles (Gibsbal, 2013).
Actually, the fundamental floral morphology shareg all Australian acacias identifies a generalist
entomophilous pollination syndrome as it provideseasible floral rewards to almost any insect eisit
(Gibsonet al, 2011).

4 Acacia salignawas described by Wendland, Heinrich Ludwig, in 488 “Commentatio de Acaciis Aphyllis.
Hannoverag, vol. 4, pp. 26-27.

5 http://www.anbg.gov.au/abrs/online-resources/fledirect.jsp

5 http://worldwidewattle.com/infogallery/projectslisma.php [Accessed 19 December 2017].
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A. salignas.|. flowers from (August) September to Octobeo\@®mber) in the native range (Henderson,
2001; Australia Florabank 2097 Flowering periods in the invaded range are riggbin the following
table:

Table 1: Flowering periods reported from the invchdenge ofAcacia saligna

Location Flowering period Source
Chile (alien range) July - October Pereetl. (2001)
Italy, Sicily (alien range) March - May http://www.dipbot.unict.it/orto-botanico/scheda.a®ix356
Spain (alien range) March - May Flora Iberica ~vB4i999)
South Africa (alien range) August - September| Mileond Moll (1981)

Field observations in Portugal reported more hehragite and male flowers which are easily identified
by the presence or absence of a well-developeill gissalignashowed lower investment in flower head
production (despite the higher number of flowers ffmwer head) and the fecundity of all ovules in a
flower is rare (e.g. mostly had only one seed pdj fGorreiaet al, 2014).

The maximum recorded value of annual seed raicatia salignan the invaded range (South Africa) is
5,443 seeds/f(Milton and Hall, 1981 as reported by Richardsod Kluge, 2008). The vast majority of
the seeds are added to the seed bank where theynrdormant until the testa is damaged or weathered
sufficiently to be permeable to water and germir{déton and Hall, 1981). As a result, the maximum
recorded value of seed bank Af salignain South Africa is 46,000 seed%/(iHolmeset al, 1987 as
reported by Richardson and Kluge, 2008).Ayprus, as reported in the final Report of the project
LIFE12 NAT/CY/000758, several samples (25 x 25 cm) were taken from isothree layers. The
average number of seeds per square meter at theudaice was estimated to be 1,648 seeds, atddnl0
depth was 2,160 seeds and at 10-20 cm was 400. seeds

As for manyAcaciaspecies, seed biology syndromes are largely shiapdile driven ecosystems that
are present throughout much of Australia and th@duced range (Mediterranean-type climate regions)
Fire-adaptive traits include: production of largeaqgtities of hard-coated, heat-tolerant and lonedi
seeds with the capacity for long dormancy in thie (ewven for decades); stimulation of germination b
heat and/or smoke; seed dispersal and burial lsy(Blmimes, 1989, 1990b; Richardson and Kluge, 2008;
Le Maitreet al, 2011; Dufour-Dror, 2012).

Fire is a key part of the life cycle &. saligna.Fire stimulates seed germination in several ireasi
acacias such a&. melanoxylopA. dealbataand A. saligna(Garciaet al, 2007; Lorenzeet al, 2010a;
Wilson et al, 2011).0n the contrary, the plant itself is absolutelg faensitive, although resilient thanks
to vegetative resprouts.

2.2.2 - Habitat and environmental requirements

In the native rangeAcacia salignas.l. is widespread and often locally abundant@salirs principally in
dry sclerophyll forest or temperate woodlands (Hald Turnbull, 1976). In south-east Australfa,
salignas.l. has established in coastal scrublands, grassglands, heathlands, warmer moist forests and
riparian areas (Muyt, 2001). However, accordinght® morphological groupings of the species complex

7 http://www.florabank.org.au/lucid/key/species%2@gator/media/html/Acacia_saligna.htm  [Accessed 22
December 2017].

8 Final Report Covering the project activities fr@1/09/2013 to 28/02/2017, Reporting Date, 28/0272Q1FE-
RIZOELIA: Improving the conservation status of gority habitat types *1520 and *5220 at the Rim&lational
Forest Park (http://www.life-rizoelia.eu/).
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(see table 2), each subspecies is geographicabciased with a particular habitat type: salignasubsp.
lindleyi (watercourses, sand dunes, coastal plains), sphdpescengdeep soil in swamp-like areas),
saligna subsp.saligha (coastal plains) ané. salignasubsp.stolonifera (watercourses and forest-like
areas) (Thompsoet al, 2011).

Table 2. An assessment of traits considered impbftem a domestication perspective for theacia saligna
variants, based on observations from natural pdipakin native range (McDonakt al., 2007).

A. saligna subsp. A. salignasubsp. A. saligna subsp. A. saligna subsp.

lindleyi pruinescens saligna stolonifera
Variants ‘Typical’ ‘Tweed River’ ‘Cyanophylla’ ‘Forest’
Size Low-tall Low-tall Tall Low-tall
Biomass production Poor-good Fair-good Excellent Poor-good
Coppicing ability Poor-good Fair Excellent Fair
Suckering ability Weak-moderate  Strong Weak-moderate Strong
Lowest minimumt® 0 °C -5°C -4 °C -4 °C

As noted by Doran and Turnbull (1997) and Hokbsal. (2009), A. salignas.l. occurs on many soil
types, especially deep poor and calcareous samtisal§o on moderately heavy clays. In its natural
habitat, the species is normally found near waberses and other wet areas. It mainly grows ontabas
sand plains but extends to a wide variety of sibmat from swampy sites and river banks to small or
rocky hills (often granitic) (Groves, 1994). Simnsofi981) reported th#. salignatolerates alkaline and
saline soils and a grows under a wide range ofvamiiér regimes. However, its ability to fix nitrogand

its growth performances are greatly reduced by gito(< 350 mm annual precipitation), water-logging
and shading (Nakos, 1977; NAS, 1980a; Maslin an®&fald, 2004; Hobbet al, 2009).

In its natural range within south-western Austrafiasalignagrows under a Mediterranean climate type,
with a mean annual temperature range between 12&AG, minimum temperature range between 2 and
10 °C and maximum temperature range between 23%af€. The long-term average rainfall is 580 mm,
with a range of 240 to 1160 mm, falling mostly letwinter months (Maslin and McDonald, 2004;
Hobbset al, 2009).

In its introduced range, A. salignais reported as established (i.e., naturafjséd many semi-natural
habitats within Mediterranean-type regions all ottee world, such as riparian habitats, shrublands,
fynbos (South Africa), forests, grasslands and sdumks (Le Maitreet al, 2000; Hadjikyriakou and
Hadjisterkotis, 2002; Lorenzet al, 2010a; Del Vecchiet al, 2013; Hernandeget al, 2014; Lazzaret

al., 2014; Celesti-Grapowet al, 2016: Souza-Alonset al, 2017).

Soil and climatic preferences observed in the thiced range are close to those described from the
native range (Hobbst al, 2009; Thompsoet al, 2011). It has however been often planted in naoick
conditions that those encountered in its nativgeaas it is the case in North Africa. In thoseditions,

A. salignais reported to have a lower capacity to sucker rma#le dense thickets; its invasiveness and
competitiveness are reduced by suboptimal growthditions and possibly also absence of fire

9 Naturalised =apable of establishing a viable population anéaging in the environment under current conditiams
in foreseeable climate change conditions at leasihe biogeographical region shared by more thanMember States
(sensuArt. 4.3.b., Reg. EU No. 1143/2014).
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perturbation (Tiedeman and Johnson, 1992; Le Hal&@00; Derbeét al, 2009; Amraniet al, 2010;
Reubengt al, 2011; Wilsoret al, 2011).

2.2.3 Resource acquisition mechanisms

A. salignais especially competitive because of faster rawd ahoot growth amongst the group of
Australian acacia species (Witkowski, 1994; Atleéh al, 1998). In South African fynbos and in
Australian drylands, it was shown to grow talleddaster than native vegetation due to very efficie
resource acquisition mechanisms. It develops hoté&taoots up to 12 m long as well as vertical soot
that reach depths of 3.5 m, and up to 16 m in séwadjtats; its roots penetrate earlier and deeptre
soil profile than most other plants (Witkowski, 129 Musil, 1993; Dufour-Dror, 2012; Kniglet al,
2002). It also has efficient mycorrhizal angfiking symbioses that allows it to easily colonisgtrient
poor soils (Hoffman and Mitchell, 1986; Musil, 19%ocket al, 1995). Furthermore, sclerophylly and
plant ability to remobilize limiting nutrients enabefficient nutrient conservation (Witkowski, 1991
Morris et al, 2011).

Field observations and laboratory experiments sstghatA. salignaalso releases persistent allelopathic
compounds in the soil from fallen leaves and flaygtant leachates or root exudates (e.g. low atiget
cover and strong decreaseAstemisia monospermglants in the vicinity of the tree) as also obserfor
other acacia species (El-Bana 2008, Abd El-Gawdde#mier, 2015).

2.2.4 - Symptoms

One of the primary symptoms #f salignain the non-native ranges is the tendency to makesel and
persistent thickets and to cause a reduction irspleeies richness, native species cover, and change
community structure (e.g., Holmes and Cowling, 19Bithardsonet al, 1989). In many cases, the
formation of dense stands occurs close to exigtiagtations withA. saligna or can be the result of
wildfires (Musil, 1993; Holmes and Cowling, 1997) even prescribed firesA. salignanot only
outcompetes indigenous plant species by growingifasd taller, but it also transforms the envirenin
by creating shady canopy cover and by altering mwiperties through a combination of fixing nitrage
and its high input of leaf litter (Witkowski 199Holmes and Cowling, 1997). Dense litter layers unde
acacias also prevent native seed contact withdihé¢*gppendix 1, Figure 7). With a smaller proportiof
seeds in the seed bank, many native species négenerate poorly after a fire in comparisonAto
saligna

2.2.5 - Existing PRAs

Australia: Melland and Virtue (2002) applied the Animal andr® Control Commission (APCC) Weed
Assessment Scoresheet (Virtue, 2000) was usedkatha potential weed threats Af salignato native
vegetation in the seven regions of South Austr&ieoresheet consists of a series of multiple choice
questions, grouped into three criteria; Invasivendéspacts and Potential Distribution. Scores far t
criteria (each ranging from 0 to 10) are then mli#d to give a Weed Importance score. On a stade-w
scale,A. salignascored a very high weed risk to native vegetatddare preciselyA. salignaposes a
very high weed risk in the Eyre, Northern Agricu#tuDistricts, Mt. Lofty Ranges/Metro and South Eas
regions. The species poses a high weed risk iMtireay Darling Basin, and a negligible risk in thigner
regions, due to poor climate matches. In additlonsalignafeatures among the most invasive garden
plants in each state, territory and the whole obtAalia that were available for sale in NSW in 2006
according to Coutts-Smith and Downey (2006). In thal&, 43 native acacias are naturalised beyond
their native range (Adair, 2008).

France: Using the risk assessment system developed by MéeideGut (2004) for central Europe (W-G -
WRA), A. salignahas been identified as priority for a national PR salignascored 31 out of 39
highlighting a high risk to the Mediterranean biogeaphical region of France (Fried, 2010).
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Hawaii: Pacific Island Ecosystems at Risk (PIER)This risk assessment predicts the likelihood of
invasions of species in Hawaii, and the high istaofithe Pacific. The risk assessment for Hawairest
A. salignaas 17, indicating that the species poses a hsgtofiinvasion.

Italy: Crostiet al. (2010) used a modified version of the Australiaeéd Risk Assessment (A-WRA)
adapted for the Mediterranean region of Centrdy,lt® assess the risk for a number of invasiverali
plants in Lazio (Italy, Mediterranean biogeographiegion).A. salignascored 12, resulting in a “reject”
decision according to the A-WRA.

Spain: Gasséet al. (2010) applied the Australian Weed Risk Assessraeiéme (A-WRA) of Pheloung
et al. (1999), modified for Spain, to 100 invasive andc@suaf species in Spaird. salignascored 22,
indicating a high risk and rejecting its import.

Socio-economic benefits

Introduction and use oA. saligna within the European Union mostly occurred in the past for
reafforestation, firewood production, erosion cohtsoil stabilisation and protection purposes eesyly

in coastal dune ecosystems in the Mediterraneaiorreand islands (Hadjikyriakou and Hadjisterkoti,
2002; Celesti-Grapovet al, 2010; Marchante and Marchante, 2014), honey mtomtu and other
secondary uses. Since recent years, its introdudto biomass production (short rotation coppicing
systems) in marginal soil conditions under Medérean climates is under investigation in the Euaope
Union (Crostiet al, 2010; Facciotto and Nervo, 2011) as in the reth@world (Goslin and McDonald,
2006; Hobb<=t al, 2009; Griffinet al, 2011).

So far, few studies have specifically quantifiedhbthe resprouting capacity and the impact of patri
and water availability on the biomass vyields of tlierent subspecies @&. saligna(Maslin and Mc
Donald, 2004; Hobbst al, 2011). However, it is known that their growthesaand biomass production
can vary markedly between and even within sitesbfidet al, 2011). Field trials conducted in Chile
(Perretet al, 2001), in Israel (Zegada-Lizaraeti al, 2007) and in Italy (Faccciotto and Nervo, 2011)
suggest that water is an important limiting factorthe growth ofA. salignaand that irrigation and
potentially also fertilization will have to be apg to guarantee a high sustained yield in shdetion
coppicing systems under Mediterranean climates. ilsthe cases oflatropha curcas Robinia
pseudoacaciand other energy woody crops (Gasblal, 2010; Daubeet al, 2012; Blanco-Canqui,
2016), it may be expected that salignamay not provide substantial economic benefits hganergy
crop due to limited growth and high installatiorstsoin these conditions.

Similarly, A. salignawas widely planted for drift sand control and tanproduction following its
introduction to South Africa’s Cape Floristic Regi@CFR) in the 19th century. Mayer (1995) repants t

the massive introduction d&. salignatook place in sand dune areas under the directiathe local
Forestry Administration, with the initial aim ofogtping the sand from moving. However, it has bdso a
observed that Australian acacias often fail to adég]y prevent soil erosion in several regions bseaf
topsoil loss when harvesting as a consequence sénab of herbaceous vegetation beneath them;
plantations for dune stabilisation may also de8sgbthe coastline and trigger massive beach arosio
(Lubke, 1985; Carruterst al, 2011; Low, 2012). In South Australia, it is alglanted with other deep-
rooted perennial plant species to reverse or chsalmity in dryland habitats (Bennett and Virt@§05,
Hobbset al., 2009).

More in generalAcacia salignahas a long history ahulti-purpose usein Australia and overseas. Of
the 25 most exported Australian acacias, this nmadiized tree is the most widely planted non-timber
species covering 600,000 ha worldwide (Griffinal, 2011; Thompsoret al, 2015). Under cultivation
this species is capable of developing into a rotustdy shrub or small tree, growing on a wide raofye
soils and producing a large quantity of woody biemdoliage, (green) pods and seeds. Since thdtpast
has been used for soil protection and desalinatiing site rehabilitation, revegetation, agrofangst

10 http://www.hear.org/pier/wra/pacific/Acacia_salagpdf
11 Casual = Alien plants that may flourish and eveproduce occasionally in an area, but which doforon self-
replacing populations, and which rely on repeat#ductions for their persistence (from Richardsbal, 2000).
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amenity plantings, firewood, windbreaks and shadeas a fodder plant for livestock (Crompton, 1992;
Le Houerou, 2000; Masliet al, 2006; Maslin and McDonald., 2007; Griffet al, 2011; Carrutherst

al., 2011; Kull et al, 2011; Reubengt al, 2011). In its natural rangd. salignais considered a
successful farm tree for reduction of water taldes mitigation of salinity, provision of shelterdan
reduction in farm nutrient run-off (Bennett and @&gn 1993; Hobbs et al., 2009). In the semiarid
Coquimbo Region, ChileAcacia salignais used particularly whereeforestation has been promoted
with the objective of recovery of degraded soil®duction of fodder for livestock, fuelwood and €mm
control. This alien species also has potentialassan important source of human food, becausestass
of the trees are harvested and processed for thdugtion of breads and biscuits with nutraceutical
properties (Rojast al, 2016).

The primary reason for planting. salignain Libya and Ethiopia was related to tpeoduction of
fuelwood/charcoal and as a minor uses site rehabilitation (Grifftnal, 2011). Over 200,000 ha #f.
salignahave been planted in north Africa and a few thoddza in West Asia and southeast Spain where
the species is highly valued as food for sheepgaads (El-Lakany, 1987; Crompton, 1992; Le Houerou,
2002). Fuelwood may be produced at a rate of ug 8ry wood 1/ha 1/year on deep sandy-loam (El-
Lakany, 1987 in Midgley and Turnbull, 2003).

The phyllodes ofA. salignaare used as a sourcefotider, particularly for small ruminant production;
the tree is often integrated into agroforestry esyst in dry environments or degraded rangeland as in
Kenya, Algeria (Droppelmanat al, 2000; Boufennarat al, 2013) and Chile (Meneses al, 2012).
However, the food intake and the digestibility af anatter (DM), organic matter (OM) and energy
contents of freskA. salignahas been reported to be generally low mainly dugresence of anti-
nutritional factors, such as tannins whose conteartge from 47 to 55 g/kg DM. It means that thaushr
could not be used as a sole dietary source fod somainant in spite of some potential as a supplaary
fodder due to its high crude protein content (Degeal, 1995; Ben Salemt al, 1997 as reported by
Tamir and Asefa, 2009).

A. salignaseeds are edible after heat treatment or cookidgcan be used assaurce of human foodto
combat hunger in semi-arid lands. Seeds are ehailyested and processed into flour using simple,
existing local technologies; the flour can be ipavated into local dishes and in ‘non-traditiorfalbds
such as spaghetti, bread and biscuit (Rinaidd, 2002; Maslin and McDonald, 2004).

2.3- Is the pest a vector?

YES: Xylella fastidiosaa xylem-limited fastidious bacterium (EPPO Al,lguarantine pathogen), is the
recognized agent of a large number of diseasesdimg Pierce’s disease of grapevine, citrus vatezha
chlorosis (CVC), plum leaf scald, phony peach, deaf scald, alfalfa dwarf and coffee, almond, and
oleander leaf scorch. Until few years ago, the gmes of this bacterium was confined to the American
continent, except for few sporadic reports of io¢égtion on commodities in some Asian and European
countries (EFSA, 2015, 2016). As first report ie tBuropean and Mediterranean regi¥n fastidiosa
was associated to the severe olive quick declindreyne (OQDS) in Lecce province (Apulia, southern
Italy), where it is rapidly spreading (Saponati al, 2013). The ApulianX. fastidiosaisolate was
identified as a strain of the subspeqgiesica to which the name Codiro was assigned (Caraddal,
2014; Elbeainet al, 2014}2

Besides olive Qlea europaen Xylella fastidiosasubsp.pauca- Codiro strain can infect several other
plant species, i.eRolygala myrtifolig Westringia fruticosaandAcacia saligna(Saponariet al, 2013;
Yaseenet al, 2015). Entry of the pathogen into EU territory thg movement of plants for planting is
considered to be the most important pathway, skdella fastidiosahas approximately 300 reported
host plant species, which includeacia saligna(EFSA, 2015). ImportantiyQlea europaeandAcacia
saligna are very commonly closely cultivated or plantedthe Mediterranean region in the European
Union (e.g., Perrino and Calabrese, 2014).

12 https://ec.europa.eu/food/sites/food/files/planti&lph_biosec_legis_emergency_db-host-plants_up@laidf
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509 2.4-Is avector needed for pest entry or spread?
510 NO

511

512 2.5 - Regulatory status of the pest

513 Australia

514  Although this species is native only in one partAoitralia, it is not declared or considered nogidy

515 any state or territory government in Australia“lt cannot be made a proclaimed plant under the APC
516 Act as this specifically excludes “native plantss defined in the National Parks and Wildlife A&@72’

517 In this latter Act the following actions are recoemded: implement weed management strategies to
518 control existing infestations and discourage treaf#\. salignafor revegetation and landscaping (Virtue
519 and Melland, 2003).

520 Europe

521 In Malta, the “Trees and Woodland Protection Regulatio®4,12 (LN 200 of 2011) lists a number of
522  species of trees deemed to cause damage to bialaiversity of trees or woodlands in Malta, orthe
523 natural environment in general. The propagatiowjsg, planting, import/export, transport and sejliof
524  these 24 species (in@. saligng are hence prohibited (MEPA 2013).

525 Importantly, due to the fact that besides oli@e@ europaep Xylella fastidiosaCodiro strain can infect
526 Acacia saligna(as detailed above), there are ongoing restristion the movement oA. salignain
527 Europe and in the European Union. For examplehafiRepublic of Montenegrg pursuant to Article 12,
528 paragraph 5 of the Law on Plant Health Protecti@fficial Gazette of the Republic of Montenegro",
529 number 28/06 and "Official Gazette of Montenegralimber 2 8/11 and 48/15), the Ministry of
530 Agriculture and Rural Development passed the Odteprohibition of introduction of a list of plant
531 (including Acacia saligna for the purpose of preventing the introductiord aspreading ofXylella
532 fastidiosa

533 In Portugal Acacia salignais listed in the annex | of Decreto-Lei n. 565/89the 23 December 1999
534 (under the name oAcacia cyanophyllaLindley). This law regulates the introduction obmnative
535 species and lists the non-native species in Pdrtuigdicating which are considered invasive and
536  prohibiting the introduction of new species (withnte exceptions). Furthermore, the legislation foitdi
537 the possession, cultivation, growing and the traidgpecies that are considered invasive or of guoéb
538  risk.

539 In Cyprus, in an effort to minimise the impactsirofasive plant species on biodiversity, the Departm
540 of Forests has banned the use of known invasiveiepdi.e. Acacia saligna, Ailanthus altissima,
541 Dodonaea viscogain all kinds of plantations, including those imhabited areas and disturbed sites
542  (Tsintides and Christou, 2011).

543  Israel

544  Acacia salignas considered to be an invasive species in Igmaélis included in a recent list of “Israel's
545 Least Wanted Alien Ornamental Plant Species”. Algiothis “black list” does not currently appear to
546 have any legislative basis, it is being used bylshael Ministry of Environmental Protection to &by
547 planners on non-native species to avoid in plardcigemes (Dufour-Dror, 2013b).

548  South Africa

549 South Africa has several regulations on invasivenaspecies. In particular, the art 70 of the Natlo
550 Environmental Management: Biodiversity Act, 2004oy@&rnment Gazette, Republic of South Africa,
551 Vol. 467, 7 June 2004 No. 26436) required the Mamigo publish a national list of invasive species
552  which require a range of control measures, inclydimonitoring, removal and permits if these plamés a
553 found on private property. On the basis of the Biexsity Act, and according to the Conservation of

13 https://keyserver.lucidcentral.org/weeds/data/mttiml/acacia_saligna.htm
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554  Agriculture Resources Act 1983 (Act 43 of 198&)acia salignais listed as “CARA 2002 — Category 2
555 NEMBA - Category 1.

556
557

¥ nvader plants may be grown under controlled ciol in permitted zones. No trade in these plants.

15 http://lwww.invasives.org.za/component/k2/item/2fi8-jacksons-willow-acacia-salignaCategory 1h invasive
species that may not be owned, imported into Séditita, grown, moved, sold, given as a gift or dwdpn a
waterway. Category 1b species are major invadetsniiay need government assistance to remove. Adigtay 1b
species must be contained, and in many cases, @hegdy fall under a government sponsored managemen
programme.
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Continent Distribution General comments on the pest status in the References
different countries where it occurs according to|
the cited references
Africa Algeria Introduced in the 1870s, widely planted/cultivat El Lakany (1987); Le Houerou
and naturalized (2000); Amraniet al. (2010);
Boufennaraet al. (2013);
Thompsoret al. (2015)
Angola Introduced, only-planted Rejmanstial. (2017)
Botswana Introduced, Naturalised and Invasive Mmsokt al. (2013)
Cape Verde Introduced in 1988 for provenance trials Sandys-Winsch and Harris
(1992)
Egypt Introduced and Invasive El Lakany (1987)SBEher
(2000); Abd El-Gawad and El-
Amier (2015)
Ethiopia Introduced in 1870 Tamir and Asefa, (2009)
Thompsoret al. (2015)
Kenya Introduced around 1934, recorded still sung\n | Street (1962); Lehmaret al.
1962 in the Nairobi Arboretum (1999); Droppelmaset al. (2000)
as reported by Thompsaen al.
(2015)
Libya Introduced in 1870, widely cultivated and.e Houerou (2000); Thompsart
Naturalised, but not considered Invasive al. (2015)
Morocco Introduced, cultivated and Naturalised. B326 | Jaccard (1926) as reported by
about 500,000 plants were planted to stabilig®avari and De Philippis (1941);
dunes near Mogador. Le Houerou (2000);
Chambouleyron (2012).
Somalia Introduced Bowen (1988); Thulin (1993)
South Africa Introduced to South Africa since 1833 and on| &oynton (2009) as reported by
least five further separate occasions between 18Bsompsoret al. (2011, 2015)
and 1922, with over 200 million seeds introduged
during this period. Naturalized and Invasive.
Tanzania Introduced for forest trials but not sgstaly | Streets (1962); Kessy (1987)
established in Zanzibar with seeds from Cyprus
and South Africa
Tunisia Introduced in the 1930s, widely cultivated and@iedeman and Johnson (1998);
Naturalised, but not considered Invasive Le Houerou
(2000); Derbekt al. (2009)
Uganda Introduced and cultivated/planned in the savann@lale (1953); Streets (1962)

zone and dry north-eastern lands
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Zimbabwe Introduced for reclamation of mine dumps as| Biegel (1977); Gwaze (1987)
ornamental
North Arizona Introduced, only cultivated Ebinger and Seigler (2014)
America
California Introduced and Naturalised http://www.hear.org/pier/wra/pa
ific/Acacia_saligna.pdf
Florida Introduced, only cultivated Atlas of FloaidPlants, at:
http://florida.plantatlas.usf.edu/H
ant.aspx?id=4383
Hawaii Introduced in 1959-1960 in the Waiake&ichmond (1963)
Arboretum
Central Mexico Introduced in forest trials and plantations in 19 Carabiast al (2007);
America and in the period 1934-1940 CONABIO (2008)
South Bolivia Introduced and cultivated/planted Killeen et al. (1993)
America
Brazil Introduced in 1883 Albuquerque (1889)
Chile Introduced in 1908, Naturalised and Invasive Perretet al. (2001); Roja%t al.
(2011); Gutierregt al. (2011);
CABI (2017)
Asia & | Turkey Introduced and Naturalised Uludag et al. (2017)
Middle East
Iran Introduced and Naturalised Irian et al. (2013)
Iraq Introduced and Invasive Ministry of Environnien
Republic of Iraq (2014)
Israel Introduced in 1920 and Invasive Thompsbal. (2015); Cohen
and Bar (2017)
Jordan Introduced and Invasive Odaal. (2011)
Saudi Arabia Introduced and Naturalised Fetddl. (2015)
Europe Albania Introduced and Naturalised Rakajet al.(2013)
European Croatia (EU) Introduced, cultivated, becoming casual Flora Croatica Database, as
Union reported by Giovanetét al.

(2014)

Cyprus (EU)

Introduced, Naturalised and Invasive

Unwin (1926) reported by Paval
and De Philippis (1941); Stree
(1962); Meikle (2977);
Christodoulou (2003); Gutierre
et al. (2011); Hand et al. (2011

The Admiristration is the civil
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government of the Sovereig
Base Areas (SBBA, 2017
Pescaott et al. (2018)

France (EV) | Introduced, Naturalised and Invasive Fried (20h&p://www.gt-

including the ibma.eu/espece/acacia-saligna/

island of Corsica For Corsica: Jeanmonod (2015)

Greece (EV) | Introduced and Naturalised Arianoutsetual. (2010),cf.

including the Galanos (2015) for Rhodes, for

islands of Crete Yannitsaros (1998) for Kithira

Kithira and

Rhodes

Italy (EV) | Introduced since 1827 and later on widely plantédaniero (2000); Celesti-Grapow

including the| for reforestation and dune stabilization (e.g.|iat al. (2009, 2010); Bazan and

islands of| Sardinia), Naturalised and Invasive Speciale (2002); Del Vecchit

Sardinia & al. (2013): for small Italian

Sicily and many islands see Domina and Mazzol

other small (2008); Celesti-Grapowt al.

islands (2016)

Malta (EU) Introduced and Invasive Shie¢al. (2008)

Portugal (EU) | Introduced in 1869, Naturalized becoming Invasjve uti@reset al. (2011);

including Azores Thompsoret al. (2015)

and Madeira For Madeira Menezes (1914) a9
reported by Da Silva Vieira
(2002).

Spain (EV) | Introduced in the XIX century, Naturalized andan-Elorzaet al.(2004);

mcludmg Invasive Gutierreset al. (2011);

Balearic Islands

& Canary For Mallorca:

Islands http://herbarivirtual.uib.es/cas-
uv/especie/4142.html
For Canary Islands see, e.g.,
Kukel (1969); Garcia Gallet al.
(2008)

Oceania Australia Native/endemic Maslin (1974);
(Western) . . . )
Translocated, Naturalised and Invasive. Virtue and Melland (2003);

Australia (New Maslin et al. (2006)

South  Wales,

Queensland,

Tasmaania an(

Victoria)

New Zealand Introduced and Naturalised Heaxal (2004); Thompson
et al. (2015); (GBIF, 2017)

2.6.1 Distribution: generalities

Acacia salignas native (endemic) to Western Australia. It hasrbintroduced in many other regions of
the world and has naturalised mostly in Meditereandasin, in South Africa and California (USA)
(CABI, 2017). It is one of the most invasive woagpecies in Spain (Sanz-Eloreaal, 2004), in Israel
(Dufour-Dror, 2013a, b), in Cyprus and Portugabaiding sand dunes (Marchante and Marchante, 2005).
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A. salignawas exported from Australia on a few occasionther 1800s, but widespread dissemination
only occurred with the formation of the Australiiree Seed Centre in 1962 (Griffa al, 2011). The
global distribution ofA. salignawas ascertained from a wide variety of sourcesepsrted in the table.
Additional information on its distribution outsidee European Union can be retrieved also from the
GIASIPartnershiff web site.

Africa

It was introduced in North Africa (e.g., in 1870Atgeria), in other African countries and in theddie
East and largely used for stabilizing dunes, fanlating desertification (Amraret al, 2010) and for
agroforestry, due to its ability to thrive on saadd soils of high pH and in dry areas (Midgley and
Turnbull, 2003). It is considered invasive or pdily invasive only in parts of North Africa (e.g.
Algeria and Morocco) and Kenya (Thompseinal, 2015). In the driest regions, such as Egypt, kmal
plantations or trials/experimental fields are ocwaally irrigated.

Acacia salignavas introduced to South Africa on at least fivgagate occasions between 1845 and 1922,
with over 200 million seeds introduced during tpisriod (Cronk and Fuller, 1995; Poynton, 2009;
Thompsoret al, 2011) but it might have been introduced eveneradround 1833, according to Cronk
and Fuller (1995). It is now considered as onehefrmost important invasive alien plant specieshan t
Cape Fynbos floristic region of South Africa (Thasuopet al, 2011, 2015).

Asia and the Middle East

Acacia salighawas introduced to many Countries both in Asia tredMiddle East. The introduction of

A. salignafrom Australia into Israel was started by the Bfitiat the beginning of the twentieth century
and continued by the Jewish National Fund’s (JM¥Fgdtation department for about 50 years. Duesto it
rapid growth rate over a broad ecological rang&a chosen for preventing soil erosion, stabitisabf
mobile dunes and as a legume fodder plant in sechiaad arid regions (Lehet al, 2011). Since being
planted in Israeli coastal sand dunés,salignahas spontaneously spread rapidly. This has caused
significant undesired changes, from the biodiversity conservation point of views, to the entirduess

of the ecosystem and to the regional biodiversgtyaawhole (Leheet al, 2011 and reference cited
therein).

Europe and the European Union

Acacia salignawas introduced in the coastal areas of severabgean countries (e.g., Pescodteal,
2018), mainly for sand dunes stabilisation, anddfforestation, in the Mediterranean biogeograghica
region. It is considered naturalised and, in maayes, also invasive, for example in sand dune dtabit
(e.g., Gutierrest al, 2011; Arrigoni, 2010; Melongt al, 2013). The distribution for the European Union
is provided in the above tabl€f(Table 2.6).There is available information for 8 Member Stateqover
28). Importantly, the information on the presencd distribution herewith reported is in accordan

the Euro+Med PlantBase (The information resource HEwro-Mediterranean Plant Diversity)
According to the available literaturaye can exclude (with low uncertainty) the presencef
naturalised populations of A. saligna in the following 20 EU Member states Austria, Belgium,
Bulgaria, Czech Republic, Denmark, Estonia, FinJa@drmany, Hungary, Ireland, Latvia, Lithuania,
Luxemburg, Netherlands, Poland, Romania, Slovéldiayenia, Sweden and United Kingdom. However,
we cannot exclude, for these 20 countries, theepias ofA. salignain confined environment (Botanic
Gardens, Arboreta etc.), or in forest trials ordtrer purposes.

In the Mediterranean region, two apparently differenorphs’ of A. salignawere recognized by Le
Honerou (2002), i.e. an arborescent form with brplagllodes and a form with a bushy habit and narrow
phyllodes, but in the lack of further investigatothese can simply be two forms Af salignasubsp.
saligna

North, Central and South America

16 http://giasipartnership.myspecies.info/en
17 http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.aspPid|d=20743&PTRefFk=8500000 [Acessed 28 October
2017].
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As reported in the tablé). salignahas been introduced in many States in the Ameroceninent. In
particular, according to Moret al. (2010) the Chilean governmental agencies havegtex a potential
surface of more than a million hectares for plaotet with this species; most of them susceptiblbeo
covered with the Law Decree 701 for forest foskéora and Menese2004).

Oceania

Acacia salignais native (endemic) to Western Australia, and haen translocated to southern and
eastern Australia, and is now naturalized and lpdalvasive from South Australia and Victoria to
Queensland (Stanley and Ross, 1983).
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2.7 - Habitats and where they occur in the PRA area
Habitat EUNIS/HD habitat types | Status of habitat | Is the pest [ Comments (e.g. Reference
type (main) (e.g. threatened | presentin major/minor
or protected) the habitat habitatsin the
in the PRA PRA area)
area
(Yes/No)
B1l: Coastal dunes and
sandy shores (Partly
threatened) Annex | of EU
. Habitats Directive
*
Code HD 2130* legd (92/43/EEC):
coastal dunes with
herbaceous vegetation (gr¢y2130, 2250 ang Gutierres et al.
dunes) 2230. (2011); Del Vecchio
Code HD 2150* Atlantic| (Particularly et al.(2013).; Star_usc
o ; et al. (2014); Farriset
decalcified fixed dune$ vulnerable to -1 al. (2013)
(Calluno-Ulicetea disturbance  ang ComeE. h%tlgfi '
i type within
commel oo Wb o MEEL L fves |0
Malcolmietalia dune For Portugal:
grasslands Marchante ang
Code HD 2250* Coastd 2130, 2150 ang Marchante (2005)
dunes withJuniperus spp 2250 are
Code HD 2260: Cisto- | SOnsidered
. priority habitat for
Lavenduletalia dune )
conservation.
sclerophyllous scrubs
Code HD 2270* Wooded
dunes with Pinus pinea
and/orPinus pinaster
EUNIS F5 (Maquis,
arborescent matorral arld
thermo-Mediterranean
brushes)
Code HD 5140*: Annex | of EU Hadjikyriakou  and
o " t(92/43/EEC): (2002);
ormations on maritime we .
heaths 1520, 5140, 522( 'f/l”edl y t(2010|),
. anolaki e al.
Heathlands | coge  HD  5220% T OO Common habitay 5, 7
" Yes type in the PRA| '
Scrub Arborescent matorral - with Area
Zyziphus 1520, 5140 and _
Code HD 1520*: 5220 are For Portugal
considered 3 Marchante and
Gypsum steppes, priority habitat for Marchante (2005)
Gypsophiletalia conservation.

Code HD 5410;

West Mediterranean clifftop
phryganas Astragalo-
Plantaginetum subulatae

22



627

628

629
630
631
632

633

634
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637
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Riparian
wetlands
and salt
marshes

Code HD 1310:Salicornia

and other annualp
colonizing mud and sand
Code HD 1410
Mediterranean salf
meadows Juncetalia
maritimi)

Code HD 1420:

Mediterranean and thermd
Atlantic halophilous scrubg
(Sarcocornetea fruticopi

Annex | of EU
Habitats Directive
(92/43/EEC):

1310, 1410 and
1420.

Yes

Branquart, Lozano & Brundu PRAcacia saligna

Common habita
type in the PRA
Area

Hadjichambis (2005)
Peyton and
Mountford (2015)

HD habitats (* =

priority habitat}Council Directive 92/43/EEC of 21 May 1992 on tlmmservation of

natural habitats and of wild fauna and flora. Coteshe table follow The Interpretation Manual of
European Union Habitats - EUR 28 (April 20%3)nformation about the EUNIS classification can be
found at: http://eunis.eea.europa.eu/about.

As summarised in the above table, a wide rangeabitét types are currently invaded and threateryed b
A. salignawithin the PRA area, such as coastal dunes, melstlacrub formations, riparian wetlands and
salt marshes (see e.g Hadjikyriakou and Hadjistexk®002; Christodoulou, 2003; Gutiermtsal.,, 2011;

Del Veccchiocet al,, 2013; Souza-Alonset al,, 2017).

18 http://ec.europa.eu/environment/nature/legisldtiabitatsdirective/docs/Int_Manual_EU28.pdf

23



640
641

2.8- Pathways for entry
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Possible pathway

Pathway: Plants for planting

Short
why it
pathway

description explainin
is considered as

g Acacia salignas commonly available on the market (and on-lim&seeds and live plants
apots. It is used in the PRA area as an ornamepitiss and for other purposes a
therefore often planted also in the environmentcokding to the CBD terminolog
(UNEP/CBD/SBSTTA/18/9/Add.1, 26 June 2014) thishpaty (plants for planting) ca
therefore be linked both to escape and release.

For example (plants for planting):

http://www.murgiavivai.it/ita/piante-flora-mediteanea.asp

http://www.jardin-du-sud.com/

http://site.plantes-web.fr/cavatore/785/notre _histditm

No documented evidence and quantitative data anteast 10 years) imports éfcacia
salignafrom Australia to theEuropean Union was found. However, as documented
Griffin et al. (2011), the Australian Tree Seed Centre (ATSC) &aad still has a very
important role in the international disseminatiof Australian acacias. The ATS
despatched samples of 322 taxa (or roughly a tfirdcacia species native to Australig
between 1980 and 2010 to 149 countfieaccording to Griffinet al. (2011), in the period
1980-2010the ATSC despatched 29 seeds lotsAoécia salignato Europe and North
America, and 56 to théMediterranean region and Middle East, thus, very likely, also
Member States of the European Union.

In addition, on the web, such as in interfieta of garden hobbyists, in many cas
information of direct imports of seed from Austealio the European Union is found.
plethora of Australian nursery do sell on-lideacia salignaseeds, for example:

https://www.nindethana.net.au/Product-Detail.aspx2p4

http://www.australiannativenursery.com.au/

http://www.australianplants.com/plants.aspx?id=1501

http://australianseed.com/shop/item/acacia-saligna

https://www.austrahort.com.au/shop/product/233-aaaaligna
http://www.csiro.au/ATSCOrdering/AvailableSeedldpx?Speciesld=314

in

=

by

)

)

to

A

Is the pathway prohibited in th
PRA area?

eln some Meber States Yes, as reported in secttn 2.

Has the pest already intercept
on the pathway?

edes

What is the most likely stag
associated with the pathway?

eSeeds and plants.

What are the important facto
for association with the

sAcacia salignas commonly available on the market (and on-lim&}eeds and live plants
> pots.

in

pathway?

19 Among those 149 countries,

the following EU Memi8tates importedicacia spp. seeds: Austria, Cyprus, Belgium,

Denmark, Italy, France, Germany, Hungary, Irelartte Netherlands, Portugal, Spain, Sweden and UHiiregdom.
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Is the pest likely to survive Yes, seeds will easily survive transport and sterag

transport and storage along th
pathway?

is

Can the pest transfer from thisYes. The species is often planted close to or énsigtural habitats where the species

pathway to a suitable habitat?

establish.

car

Will the volume of movemen
along the pathway suppo
entry?

is presently imported in the EU from the nativeganmportantly, very likely, and due to
its old introduction, A. salignais mostly propagated within the PRA area.However,
new provenances, new cultivated varieties or igfreeific hybrids might be introduced
the PRA in the near future, e.g., for bioenerggtesd purposes.

I Acacia salignais already introduced and established in signifigaart of the PRA area.
rtThere is only limited available information on theantity of germplasm (mostly seeds) that

Wwill  the frequency  of
movement along the pathwg
support entry?

Yes

significant part of the PRA area).

ly(we consider herewith “further entry” @s salignais already introduced and established i

S

Pathways for entry: Plants

for planting

Rating of the likelihood of entry for the pathwplants or seeds for LOwW Moderate High

planting

Rating of uncertainty

LOW Moderate High

2.9- Likelihood of establ

Acacia salignahas already

ishment in the natural envirooment in the PRA area

established and has been describedaasve in different natural ecosystems

within the Mediterranean biogeographical regiorthaf European Union as detailed in sections 2.6-2.7,
especially inCyprus?, Italy, Portugal and Spain. Establishment incoastal dunes, heatlands, scrub

formations, riparian wetl

ands and salt marshes well documented (e.g., Hadjikyriakou and

Hadjisterkotis, 2002; Christodoulou, 2003; Gutiere¢ al, 2011; Del Veccchicet al., 2013; Souza-
Alonso et al, 2017). In addition, many LIFE projects are datkd toA. salignalocal eradication or

control in protected areas.

Domina and Mazzola (2008) studied the ornamenta& fbf the islands surrounding Sicily (Italy). They
reported the presence Atacia salignaas cultivated species in the following islandistica, Alicudi,
Filicudi, Salina, Lipari,Vulcano, Panareg Stromboli, Linosa, Lampedusa?antelleria, Marettimo,
Favignana and Levanzo. In particular,Acacia salignawas recorded as naturalised over 8 of the 14

investigated islands (highl

ighted in bold). SimyarCelesti-Grapowet al (2016), showed thacacia

salignawas one of the most widespread non-native vasgldant species in a set of 37 Italians small

islands, being recorded as

naturalised or invamivé6 of those islands.

The present establishment in the PRA area is dud.tsaligna specific characteristics, such as
adaptability to many environmental conditions, higbed production, large seed bank, vegetative
propagation, resiliency to fires, rapid growth saternamental value and many other uses that abrtai
promote a higher propagule pressure (Maslin and dvhelll, 2004). The increase in fire frequency and
intensity in the Mediterranean biogeographical aag{Jolly et al, 2013%* is likely to reinforce its

20 Cf. e.g., the Fourth National Report to the Unitedita Convention on Biological Diversity, dated 2010
prepared by the Cyprus Department of Environmenbjisity of Agriculture, Natural Resources and Eowiment
(https://www.cbd.int/doc/world/cy/cy-nr-04-en.pdf).

21 According to the study of Jollgt al (2013), the European Mediterranean forests aseeptible to significant
changes: the inner-quartile range of fire weatlkasen length trends indicated a lengthening ob19tdays, with
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populations. There is a high likelihood of furtlestablishment in the environment in the Southerhgfa
the European Union; it is however unlikely to estdbin northern Europe because it is unlikely tovg
in areas that regularly experience temperaturesbeezing (Hobbet al.,2009).

Rating of the likelihood of establishment in the ntural environment in the
PRA area

Rating of the likelihood of establishment in théunal environment Low Moderate

Rating of uncertainty LOW Moderate High

2.10 - Likelihood of establishment in managed envinment in the PRA area

Acacia salignahas also established and become invasive in mdrergeronments within the European
Union, including in tree plantations, in agricullfields, in dunes and along road verges, whehast
been planted e.g. for windbreak, soil protectiord dandscaping functions (Hadjikyriakou and
Hadjisterkotis, 2002; Christodoulou, 2003; Guttgeal,, 2011, del Vecchiet al.,2013).

As for other Australian acacias, periodic soil gibances by man from road and other infrastructure
works are assisting\. salignas establishment by breaking dormancy, scaryfing ttard seed coat,
providing an ideal substrate for seedling estabiemt and promoting re-sprouting. In managed
environment, soil disturbance by man play a roleilar to periodic disturbance from a natural fire
regime (Spooneet al, 2004; Hobbet al, 2009).

Rating of the likelihood of establishment in the maaged environment in the
PRA area

Rating of the likelihood of establishment in thenaged Low Moderate
environment

Rating of uncertainty LOW Moderate

2.11 - Spread in the PRA area

2.11.1 - Natural spread

A. salignacan flower within 2-3 years and set profuse sagegxfrom 6 years; it is extremely fecund,
with an annual seed-fall exceeding 2,000 seedainiense infestations (Holmes, 1990b; Virtue and
Melland, 2003; McDonalet al, 2007%% The vast majority of seeds are rapidly shed urekth parent
trees and declines rapidly when moving away froenadanopy; they are adapted to dispersal by ants tha
carry them over a few meters and bury them in stdotean nests generating soil-stored seed banks
(Milton and Hall 1981, O'Dowd and Gill, 1986; Holg)el990a, b; French and Major, 2001). Seeds may
also be transported over longer distances by veaterto buoyant pods, as highlighted by rapid irorasi

of riparian areas. Rodents and birds (e.g., stland doves) may also play some role in plantedésp

a maximum increase of nearly a month (29 days) ft8@0 to 2013. This is consistent with a lengthgrifithe fire
weather season in Spain during 2012 where firesdglmore area than any year in the previous decade.

22 The maximum recorded value of annual seed raikcatia salignain the invaded range (South Africa) is 5,443
seeds/ri(Milton and Hall, 1981 as reported by Richardsod Kluge, 2008).
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692 (Cronk and Fuller, 1995; Mehta, 2000; Muyt, 20(H9ds with seeds might be dispersed by wind (Danin,
693  2000).

694 A. saligna also reproduces vegetatively. Following cuttinge fand soil disturbance, it resprouts
695 vigorously from stump and produces root suckers¢bald trigger the establishment of large and dens
696 clonal stands (Virtue and Melland, 2003; Gibsainal, 2011; Souza-Alonset al, 2017) [Figure 4 —
697 Appendix 1]. However, the suckering capacity ishhiglependent on subspecies. Clonal reproductian vi
698 root suckering is exhibited most strongly M saligna subsp.stolonifera and A. saligna subsp.
699 pruinescensreproduction predominantly via seed productiod &w propensity for root suckering are
700 traits associated witA. salignasubspsalignaandA. salignasubsplindleyi (see Table 1). As a result,
701 there may be little evidence of clonal reproduciiosome naturalised populations such as thosalfoun
702 the Fleurieu peninsula in South Australia origingtiromA. salignasubsp saligna Eastern populations
703 (Maslinet al, 2006; McDonaleet al, 2007; Millar and Byrne, 2012).

704
705 2.11.2 - Human-mediated spread

706 The spread oA. salignais strongly enhanced by both deliberate and antaiéntroduction by humans.
707 Long-distance movements mostly result from interalglantations for soil protection, amenity and th
708 production of wood, fodder, tannin and other udéagin and McDonald, 2004). Seeds and root sucker
709 fragments are frequently transported on long degtanvith soil movements, wherein they can survore f
710 long periods in a dormant stage before germinatihgman disturbance in suburban areas and along
711 roads and railways, road works and constructioss &vour species spread and local establishment
712  (Cronk and Fuller, 1995; Muyt, 2001; Spooratral, 2004; Hobbst al., 2009; Gibsoret al, 2011;

713  Wilsonet al, 2011; Millar and Byrne, 2012).

714 Importantly, as documented in the Report on the lémpntation of the Action Points of
715 Recommendation No. 155 (2011) of the Standing Cdtemito the Bern Convention on the lllegal
716 Killing, Trapping and Trade of Wild Bird$ Acacia salignain Cyprus is nowadays mainly planted by
717 illegal bird trappers.

718 A. salignais known to expand into large areas while creatiognogenous landscapes (Witkowski,
719 1991a; Lehreet al, 2013). In Israeli coastal dunes, its cover grgwi66% over 34 years, at an annual
720 growth rate of 2.92% which exceeds this of natiggetation; in this are#@caciaexpansion is strongly
721 facilitated by the exploitation of sand quarriesisiag topsoil movements and runoff of surface water
722 (Baret al, 2004). In South Africa’s Agulhas Plain, an actdrepersion is observed from initial plantation
723  sites to undisturbed shrublands; local regressiodeats predicted a cover of 50% and 5%/Aoisaligna
724  respectively at 450 m and 5,000 m from sites diahintroduction as a result of combined effect of
725 natural and human assisted spread (Rouget andrBécimg 2003; Yelenikt al, 2004).

726  Where planted or established far from watercoursesnd in absence of human mediationA. saligna
727 seeds will not be dispersed on long distances andet plant is unlikely to spread very fast in the
728 environement. On the contrary, a much faster spreads expected in riparian zones and because of
729 soil movements from invaded areas. As a consequendbe overall rate of spread within the
730 European Union is assessed as moderate.

731

Magnitude of spread in the PRA area

Rating of the magnitude of spread Low -i

2 Council of Europe, Bern Convention, document T-ANS(2013) 13, Strasbourg, 22 July 2013, Second
Conference on the lllegal killing, Trapping and deesof Wild Birds, Tunis (31 May 2013). As reporiedScaleraet

al. (2017),Acaciaspp. are favored by locals involved in illegaldbirapping activities (lime-sticks) due to their
ability to vigorously grow and occupy an areaslaicommon practice for them to plant and tendetspgcies since
they provide resting places for birds and a perect for placing limesticks. Bird-trapping createsegative image
for the island abroad, with serious impact on wuar{LIFE13 NAT/CY/000176).
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Rating of uncertainty LOW Moderate High

2.12 Impact in the current area of distribution

The belief in ‘miracle’ plants like Australian a¢as that can lift people quickly out of poverty is
problematical, because such plants have the a#shkaf weeds - vigorous growth in degraded coritio

- and often escape human control, degrading rattaar improving land (Low, 2012). As described in
section 2.2, Australian acacias often acquire,izatiland conserve limiting resources in invaded
ecosystems better than native plants, which gigeth strong competitive advantage and allows tloem t
faster reach high size and biomass both as sesdiimg) as adults. Their initial high relative growdies
allow them to overtop native vegetation and outcet@mmatives for light that can hardly survive uniter
dense canopyA( salignais 123 % taller than a fynbos biome species intfsddrica, Protea repenys
Greater below-ground investment combined with mgteal and N-fixing symbioses enables access to
both water and nutrients needed to sustain groWdhkowski, 1991b; Morriset al, 2011). Another
important invasive key trait ok. salignais the accumulation of massive persistent seedsoanthe soll
that may exceed 40,000 pef omder tree canopgyand which enables it to rapidly accumulate biomass
and become dominant after soil and fire disturbarm®moting seed germination, thus establishing a
reinforcing feedback loop that promotes its ownralance (Holmest al, 1987; Le Maitreet al, 2011;
Gaertneet al, 2014).

A. salignastrongly impacts native biodiversity and ecosystéminvades, especially where it makes
dense thickets. Negative consequences of its edtaid@nt and spread are documented from different
regions in the world, mainly from South Africa wheit is recognized as a major invader (leelal,
2004), but also from Eastern Australia, Middle Easd Chile (CABI, 2017).

Similarly to other Australian acacias (see FigurénlAppendix 3),A. salignais considered as a
transformer species that affects the ecosystendifus and processes as: structural and chemidal so
modifications, nitrogen fixation (which provide aropetitive advantage over the indigenous vegetation
in the impoverished soils of the fynbos), and diteccumulation (Witkowski and Mitchell, 1987;
Witkowski, 1991; Musil, 1993; Stockt al, 1995; Yeleniket al, 2004; Jovanoviet al, 2009; Abd El
Gawad and El-Amier, 2015). In general, acaciasipgeolitter with different C-sources composition ttha
can affect nutrient cycling and decomposition (Esal, 2009). In particularA. salignamodifies
nitrogen cycling through the production of higheraunts of litter, resulting in more N being retwirte

the soil and an increase in the availability ofrgamic nitrogen (Yelenikt al, 2004).

2.12.1 - Impacts on biodiversity

The invasion of natural habitats By salignastrongly affect biodiversity. In the species-rifymbos
vegetation (shrublands) of tligape Floristic Region of South Africa tall, dense and persistent acacia
stands that develop and regenerate after fire gliyaeduce abundance, species richness and diversit
both of the standing vegetation and the seed dakve species richness exhibits a marked declining
trend with increasing invasion cycles; deAsesalignathickets threaten endemic plant species adapted to
a nutrient impoverished environment due to bothisttpand a strong increase of soil N, availablpHp,
and organic matter (Musil and Midgley, 1990; Mu&®93; Holmes and Cowling, 1997; Richardson and
van Wilgen, 2004; Yelenikt al, 2004, 2007; Gaertnet al, 2009; Mosteret al, 2017). Areas cleared

of A. salignain this area hardly recover in terms of soil cheahproperties and vegetation composition;
the increase in soil pH and N availability favodhe development of secondary invasion of weedy
grasses (e.cCynodon dactlylorand Ehrharta calycind and fossorial mammals after acacia stands are

24 The maximum recorded value of seed banR.cdalignain South Africa is 46,000 seeds/m2 (Holne¢sl, 1987
as reported by Richardson and Kluge, 2008). In @ypas reported in the final Report of the projel¢tE12

NAT/CY/000758, several samples (25 x 25 cm) wekeniafrom soil in three layers. The average numbbeseeds
per square meter at the soil surface was estintated 1,648 seeds, at 0-10 cm depth was 2,160 s@eldst 10-20
cm was 400 seeds.
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cleared for restoration purposes (Yeleatkal, 2004; Holmes, 2008; Le Maitet al, 2011; Mosteret

al., 2017, Nsikankt al, 2017). In this region, Gibsaet al. (2012, 2013) demonstrated that prolifically
flowering A. salignawere very attractive to honeybees and caused rddimeer visitation rate of at
least one native plant specieRogpera fulva with similar flowering time due to competition rfo
pollinators whose reproductive success may be sgulestly jeopardised. Its dense canopies along
watercourses (35% of records in South Africa atmdbin riparian habitats after Morrés al. (2011) also
shade out the habitat and threaten several spetesdemic dragonflies (Samways and Taylor, 2004).
Lastly, encroachment of the fynbos ecosystemAbysalignaaffect both richness and composition of
avian communities (Dures and Cumming, 2010).

Similar effects were observed Israeli and Egyptian coastal sand dune ecosystenisvaded byA.
salignaspreading from nearby plantations. Invasion suibstity modify the structure of vegetation cover
and consequently the character of these habitdeads the formation of a dense cover of tregsausof

an open, discountinuous, dwarf shrubs and herbaocsmeer and causes a strong decrease of native plan
species abundance and richness and the replacementlemic taxa accustomed to open habitats by
opportunistic species due to shading, leaf-littecumulation, modification of soil properties and
groundwater level decrease (Baral, 2004; El-Bana, 2008; Dufour-Drop, 2012; Cohen Bad, 2017).
Invasion of coastal dunes By salignaalso affects small mammal communities; the staddiibn of sand
dunes by the alien shrub favours human commensals as mice and rats at the expense of the
psammophile rodents (e @erbillus pyramidum, G. andersoni allentaidJaculus jaculus(Anglisteret

al., 2005; Manoret al, 2008). Similar impacts have been reported in gtafc wetlands in Cyprus
(Christodoulou, 2003).

In South Australia, A. salignais known to spread outside plantations, easilaldishing amongst
existing vegetation, make dense thickets, becomeirdmt and outcompete native plants, incl. thelloca
Acacia pycnanthalt is considered as an invasive weed with a \igih WRA score in 4 different regions
(Muyt, 2001; Melland and Virtue, 2002; Virtue andNand, 2003).

Impact on biodiversity

Rating of the magnitude of impact in the currergaaof distribution Low Moderate -

Rating of uncertainty LOW Moderate High

2.12.2 - Impact on ecosystem services

Acacia saligna,as other Australian acacias, is a typical exangplan alien plant species that modify
ecosystems and their disturbance regimes in wastihance their own persistence and suppresefthat
native species through reinforcing feedback praze@dlehteet al, 2000; Gaertneet al, 2014, 2017). It
causes a wide range of impacts on ecosystematiratise with time and disturbance, transform higbita
and originate modifications that are difficult ®verse (regime shift). It affects the delivery obgystem
services and the benefits that society derives fitoem; it is known to disrupt provisioning, regumaj,
supporting and cultural services as demonstratedtbgties performed in South African fynbos and
riparian areas (e.g. Le Maitet al, 2011; Gaertnegt al, 2014).

In South Africa, several studies highlighted that economic beqefdrived from the use &. saligna
and other Australian acacias are often exceede¢debgost of negative impacts. For example, thefiiene
associated to black wattléd¢acia mearnsji use by commercial growers (pulp, tannin and dabedrc
industry) and rural users (firewood) amounted t@ &IS$ million in 1998 (1 US$ = approximately 7
South African Rands) while the costs of lost striéam (see below) are valued at 1 371 US$ million,
which result in a benefit-cost ratio far below le(Vit et al, 2001; van Wilgeret al, 2012). In
comparison té. mearnsiiA. salignais much less planted and used by industrial greweSouth Africa
and in other regions of the world, the benefit-aadio is likely to be even lower and landownergeof
consider it as highly problematic. There are howew® major exceptions to this general trend, where
benefits typically exceed negative impactsA(i)salignais used in it31ative range for revegetation and
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restoration purposes without causing substantil@memntal damage and (ii) it is also used as Himu
purpose species in arid ecosystemsnofthern Africa, where is not reported to cause adverse
environmental impacts so far (Hobbsal, 2009; Kullet al, 2011; Griffinet al, 2011; Wilsonet al,
2011).

Provisioning services

The strongest documented impact of Australian asaoh ecosystem services is the reduction of both
river flow (surface runoff) and groundwater recteargermed water flows - which reduces the amoféint o
water available for agriculture, industry and otheman uses in Mediterranean areas, as well ahdor
flows required to sustain ecosystems downstreavasion in riparian habitats may even lead to coteple
cessation of flow during the dry season (van Wilgeal, 2008; Le Maitreet al, 2015; Gaertneet al,
2017). Due to high biomass, persistent foliageh henf area index and deep root system compared to
native species, these invasive trees better irgeprecipitation, have greater access to groundveate
have increased evapotranspiration rates which caater flows reduction (Le Maitret al, 2000, 2011;
Morris et al, 2011; Catford, 2017). van Wilgeet al. (2008) assessed that acacias €yclops, A.
longifolia, A. mearnsii, A. melanoxylamdA. saligng and other woody plant&(calyptusspp.,Hakea
spp.,Pinus pinasterand Prosopis glandulogareduce river flow infynbos ecosystem$y 15% (1 064
million m? per year) and could potentially reduce it up t8632,494 million niper year) if infestation of
alien plants were to reach their full potentiale(sgaphs in Appendix 3). Similarly, alien woody i
established in riparian ecosystems in the fynbasmbi cause an annual recharge reduction of
groundwater aquifers of 4.4 million 3mwhich can extend to 36.1 million nfor future levels of
infestations. Depending on sources, time considesad model used, the reduction of surface water
runoff due toAcacia salignaalone ranges from 11.7 million®nio 209.9 million n; although being
highly significant, this reduction is less thanstikistimated foA. cyclops(28.9-487.6 million rf) andA.
mearnsii(483.2-1077.4 million /), both of them covering larger areas (Le Madttel, 2000; Le Maitre

et al, 2016).

Australian acacias are also known to affect othevipioning services. They have been shown to asze
vegetation biomass (Milton and Siegfried, 1981 Maitre et al, 2011), but decrease the grazing capacity
of pristine vegetation in South Africa (van Wilgenal, 2008).

Regulating and supporting services

Studies in dense stands Af salignain the South African fynbos have documented drastic changes in
litterfall dynamics and nutrient cycling leading & strong increase in organic matter and soil and
groundwater nitrogen levels (Witkowski, 1991b; Rialson and van Wilgen, 2004; Yelemikal, 2004;
Jovanovicet al, 2009). It has been suggested that these charmefane marked effects on fire regime
and that fires will be more difficult to containdapotentially more damaging to ecosystems thas fire
natural vegetation because of the strong increbfigebloads caused by the high biomasstokaligna
and the relative accumulation of soil organic nratBut invasion is not likely to increase signifitky

fire hazard compared to native shrubland undereatimormal weather conditions because of lower fuel
energy contents and higher moisture content ofdelj howeverA. salignamay act to enhance fire
intensity under extreme weather conditions in figswlerosystems, that may be favoured by climate
change (i.e. air temperature > 30 °C, relative Itk 20% and windspeed > 35 km/h) (van Wilgen and
Richardson, 1985; van Wilgen and Scott 2001; Ra$@am and van Wilgen, 2004; Le Maikal, 2011).

Cultural services

The presence oA. salignaalso reduces the aesthetic and recreational guafithe fynbos due to
disappearance of its beautiful ericaceous flowdrshvattract tourists and nature photographers {&eh
2000). Acacia invasion is also considered to hanangly reduced the aesthetic value of 2,000 hthef
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Nizzanim LTER nature reserve, a unique coastal dzgmsystem in Israel, and have affected tourism
industry in this region (Lehreat al, 2013).
Ecosystem Does the pest Short description of impact Reference
service (ES) impact on
this ES
Provisioning Yes Decreased diversity of fibre aodd resource| Le Maitre (2000); Richardson
available, wood supply increased, watgrand van Wilgen (2004); van
supply reduced. Wilgen et al. (2008); Le Maitre
et al.(2011)
Regulating and Yes Nutrient cycling enhanced, alteration of natiye Witkowski (1991b); Richardson
supporting soil bacterial communities, microclimat¢ and van Wilgen (2004); Yelenik
altered, flood mitigation altered, habitats et al. (2004); Jovanovicet al.
simplified and original ecosystem processges(2009); Le Maitreet al. (2011);
disrupted Criséstomcet al. (2013)
Cultural Yes Recreational areas degraded and stoyri Mehta (2000); Le Maitreet al.

experience reduced

(2011); Lehreet al. (2013)

Moderate

Impact on ecosystem services
Rating of the magnitude of impact in the currergaaof distribution Low
Rating of uncertainty Low

High

2.12.3 - Socio-economic impact

The cost of invasion dbouth African fynbos shrublands by invasive woody plants is huge. $ been
assessed that they have reduced the value of ¢rosgstems by over US$ 11.75 billion amongst which
streamflow lost caused #®cacia mearnsiinvasion amounts to US$ 1.4 billion (Higgiesal, 1997; van
Wilgen et al, 2001). The annual loss of ecosystem servicestawrirrent level of infestation bxx.
cyclops, A. longifolia, A. mearnsindA. salignain fynbos ecosystems amounted to 210 US$ millayn f
water provisioning, 21 US$ million for the provisi®f grazing for livestock and 22 US$ million for
biodiversity support (data calculated from tablesarsdd 4 in De Lange and van Wilgen, 2010).
Unfortunately, no detailed assessment is availadsi¢he cost ofA. salignaonly regardless of the huge
surfaces it covers in South Africa (i.e. 1 850 ®@0invaded in 2000, for a condensed area of 108 000
ha®®) (Le Maitreet al, 2000).

The strong hydrological impact of Australian acaciem South Africa (see above) led to the
implementation of a highly coordinated program tmntcol invasive alien tree called ‘Working for
Water'. It was initiated by the national governm@mt1995 to alleviate poverty (20,000 employment

25 The condensed area is the mathematical equivaie¢he total invaded area with the canopy coveusted to 100%
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891 opportunities over 15 years) and restore hydrokdgervices by cutting down invasive woody species.
892  Over 1.2 million hectares were cleared within tinst 8 years of the program, at a yearly cost 0§35
893 million. Management costs to clear one hectaredadabyA. salignaincluding the use of fire to deplete
894  the soil-stored seed bank are greater than the obdtman-year of labour. Clearing cost®\okalignain

895 the fynbos biome incurred through the working fatev program between 1995 and 2008 were valued
896 around US$ 1 million per year (MacDonald and Wis$8P2; van Wilgeret al, 2008; van Wilgeret al,

897 2012; Catford, 2017). The total cost of bringingasive alien trees and shrubs under control infSout
898  Africa is estimated to be around US$ 1.2 billion, or rdy@¥S$ 60 million per year for the estimated 20
899 years that it will take to deal with the problemowever, by introducing biological control as a tacfit
900 was estimated that clearing costs over 20 year& cmureduced to US$ 400 million (or US$ 20 million
901 per year), a far more manageable target. ConcermpagificallyA. saligna it has been assessed that the
902 introduction of biocontrol agents since 1987 hafedtively eliminated the need to proceed with
903 expensive mechanical control programmes, yieldingetarn on investment of $ 800 for every $ 1
904 invested in the research (van Wilgetral, 2000, 2001; Impsoet al, 2011).

905 Less data concerning the socio-economic impad.dfalignaare available from other regions. Lehrer
906 and Bar (2011) and Lehrest al. (2013) conducted a cost-benefit analysis of theseovation

907 management program developed to reduce the rigk slignainvasion at the Nizzanim LTER nature
908 reserve insrael. Depending on technique adopted, the total eradic&reatment costs ranged from 774
909 to 1,590 USS$ per acre; one-time cost to contaiaradicate the alien tree ranges between US$ 195,000
910 and US$ 400,000 which is less expensive that theamean willingness to pay (WTP) by visitors to
911 protect this nature reserve.

912 In the European Union A. salignais tackeld by many LIFE projects, thus a piecénfifrmation exists
913 on control costs, e.g., LIFEOSNAT/IT/000353 (€9.4@r square meter), LIFE13 NAT/IT/000433
914 (€17,000.00 per ha) or LIFE13 NAT/CY/000176 (€1@00 per ha labor cost, excluding the costs of the
915 herbicide) (data from Scaleret al, 2017), while reports from another project fronyp@is have
916 estimated the labor cost of control at €8,630 pemhvw.care-mediflora.eu

917 Among potential socio-economic impactsAofsaligna it is important to take into account that thireml
918 tree can be a host fotylella fastidiosaCodiro strain. ImportantlyDlea europaeandAcacia salignaare
919 very commonly closely cultivated or planted in Mediterranean region in the European Union.

920 Finally, A. salignapollen grains have shown to be allergenic in leatording to Iriaret al. (2013).
921

Impact on socio-economics

Rating of the magnitude of impact in the currergaaof distribution Low Moderate

Rating of uncertainty Low High

922
923 2.13. Potential and actual impact in the PRA area

924  In the European Uniom. salignaimpacts on biodiversity mirrors the negative copssces documented
925 in Mediterranean-type shrublands and littoral duokshe current areas of distribution (South Africa
926 Middle East and Eastern Australia). Especially dsdnne ecosystems and riparian habitats are known t
927 be invaded by large and dense thickets of the imeaghrub (i.e. the so-called ‘wattle forests’).the
928 European Union A. salignais tackeld by many LIFE projects, such as LIFELATNCY/000176,
929 LIFE13 NAT/ES/000586, LIFEOSNAT/IT/000353, LIFE13AN/IT/000433, LIFE12 NAT/MT/000182
930 (data from Scalerat al, 2017).

931 In Cyprus, the species has been widely planted and is diyrremsidered amongst the most problematic
932 invasive alien plants in the country. It createdtddorests replacing natural vegetation and teresa
933 several red listed plant species (eAgegilops bicornis(Forssk.) Jaub. & Spacnthemis tomentosa
934  Argyrolobium uniflorumJaub. & SpachCladium mariscugL.) Pohl, Crypsis factorovskykig, Filago
935 mareoticaDelile, Isolepis cernugVahl) Roem. & SchultJuncus maritimusam.,Linum maritimunL.,
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Malcolmia nana(DC.) Boiss. varglabra Meikle, Neurada procumberis., Ononis diffusal'en., Tamarix
hampeanaBoiss. & Heldr., Tsintidest al, 2007) in sand dune ecosystems but also in @pasietlands

and salt marshes on the margins of the Akrotiri #redLarnaka lakes (EC habitats 1310, 1410 and)1420
and in arborescent matorrals wilziphus(EC habitats 5220*) (Hadjikyriakou and Hadjisteikp2002;
Christodoulou, 2003; Hadjichambis, 2005; Delipetreu al, 2008; Peyton and Mountford, 2015;
Manolaki et al, 2017). Importantly, all subpopulations of the amgered plantAegilops bicornis
(Forssk.) Jaub. & Spach growing on sandy beachestabilized dunes near sea level are threatened by
A. salignainvasion and by tourism development (Tsintideal, 2007; Delleet al, 2007; Christowet al,
2014). In addition, Lansdown et al. (2016) repbe tisk posed by. salignaon Callitriche pulchra
Schotsm.

In Italy, as a result of frequent escape from plantatiostabished during the 1950s for
reforestation/afforestation and for sand dune Btaltion purposes, it forms dense monospecificddan
Italian Mediterranean dune ecosystems (especialygtal pine dune wood (EC habitat 2270*) but also
Juniper dune scrublands (EC habitat 2250*) and detexophyllous scrubs (EC habitat 2260*) where it
favours the development of ruderal grass specidbeaiexpense of plants typical of those protected
habitats (Del Vecchiet al, 2013). InSardinia (Italy) it outcompetes the endemic species (Endeet)
according to IUCN classificationchusa crispd/iv. subsp.maritima(Vals.) Selvi et Bigazzi (Farriet

al., 2013) on fixed coastal dunes with herbaceous vegeté'grey dunes”, HD 2130%). Similarly, in the
island of Sicily (Italy), Acacia salignaplantations are outcompeting the endemic speAiahyllis
hermanniaelL. subsp.brutia Brullo et Giusso, which is Critically Endangeredccdarding to IUCN
classification, IUCN 2001, 2003, 2006) in its Sauil type locality locus classicus et unicysas reported
by Caruso (2012). A significant number of LIFE @t in Italy are locally eradicating or controjiA.
salignain protected areas, e.g. from the habitat 227®,(Wooded dunes witRinus pineaand/orPinus
pinaste) as in the case of the LIFE project LIFE NAT/IT0R®2 “MAESTRALE”, where the presence
of the non-native acacia reduces the total nativersity within thePinusstands (Stanisa@t al, 2012),
and in the Life PROVIDUNE (LIFEO7NAT/IT/000519) andIFE RES MARIS Project (LIFE13
NAT/IT/000433), both in the island of Sardinia ({fraiming to reduce negative impacts due to the
presence of. salignain the priority habitats 2250* and 2270* (Pinetaal, 2015; Acuntcet al, 2017).

In the case of the LIFE NAT/IT/000262, the preseotA. salignawas shown to determine an increase
of the presence of ruderal and nitrophilous spesieh asGeranium purpureung Oryzopsis miliacea
while reducing the presence of the species thatailp characterize the dune habitats *2270 andbtR2
such asSmilax asperandPistacia lentiscu¢Calabreset al, 2017).

In Malta, Tetraclinis articulata (Regionally Endangered, IUCN3 jeopardized by habitat modification
and/or destruction (including land reclamation &mel clearance of the vegetation) and human-induced
disturbance, including the introduction of alieresigs such a#cacia salignaand Eucalyptusspp.
Afforestation and reforestation programmes in iistribution range with indigenous and alien trees,
which do not form part of its biotope are also impnot threats. Competition from invasive speciashsu
as alienPinusspp. and particularly the native halepensisire also seen as threats (Sanchez Ganez
al., 2011).

In Sesimbra CountyRortugal, after being introduced for afforestation purpogessalignahas proven to

be very invasive in riparian habitats and sand dueeosystems and threatens several priority
conservation habitats: fixed coastal dunes withb&egous vegetation (EC habitat 2130%), Atlantic
decalcified fixed dunes (EC habitat 2150*) and alkmiper dune scrublands (EC habitat 2250%)
(Gutierreset al, 2011). Crisostomet al. (2013) conducted a study to assess the diverkisyrabiotic
root-nodulating bacteria associated wicacia saligha in newly colonized areas in Portugal and
Australia. their results supported the hypothdsis éxoticBradyrhizobiamight have been co-introduced
with A. salignain Portugal. This result highlights the risks ofroducing exotic inoculants that might
facilitate the invasion of new areas and modifyiveasoil bacterial communities, hindering the remgv

of ecosystems.

Although no study specifically addresses the eff#cA. salignaon ecosystem services or its socio-
economic impacts within the European Union, theharsgt of the present PRA consider that they are
similar to those documented within the current aoéadistribution because of similar ecological
conditions and plant’s behavioult is also assumed thak. salignahas a strong effect on water
provisioning services and alters water balance. (seill water depletion caused by increased
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evapotranspiration) in coastal dune ecosystemleoMediterranean basin, as it was shown for another
invasive Australian acaciaA( longifolid) in the same habitat (Raschetr al, 2011). Depending on
invasion stage, shrub density and management algdetradication, containment or mitigation), conhtr
costs may take very different values but is alwdgpendent on the availability of substantial busiget
(Dufour-Dror, 2013a; Reynolds, 2017).

Will impacts be largely the same as in the curegat of distributionYES

2.14 Identification of the endangered area

According to the climatic modelling (Appendix 4giire 5. a b ¢ d) the endangered area in the Eunopea
Union is composed by significant parts of the lamduded in the Mediterranean Biogeographical regio
in Croatia, Cyprus, France, Greece ltaly, Malta, Portugal, SloveniaandSpain and in the generality
of the Mediterranean islands (with the exceptiornhef highest mountainous regions in Sicily, Sagdini
Corsica, Crete). In addition, the endangered arelades also part of the Atlantic Region in Norther
Portugal and Spain and in Western France. PaheoCbntinental Region in Italy is included as wékle
suitability maps for the #Acacia salignasubspecies have a very similar trend and shapeeveawthe
total size of endangered area is higherAorsalignasubsp.indleyi, A. salignasubsp.pruinescensA.
saligna subsp.stoloniferg than in the case @k. salignasubsp.saligna For example, the Continental
region in ltaly and the Atlantic region in Franoe aery likely not at risk from thé. salignasubsp.
saligna but only from the other three subspecies. The Blsek coastBulgaria and Romania) also
appears to be marginally suitable for the estatvlestt of the pruinescenssubspecies.

The main limiting factor preventing further predidtsuitability appears to be low winter temperature
Broad habitat types at risk in the endangered arelade coastland, riparian wetlands, salt marshes,
heathland and scrub.

We considered in the modelling the four subspeadesmmonly described forAcacia saligna
NeverthelessA. salignasubspsalignais the most important subspecies that has been ooiyrased as
an ornamental and in re-vegetation programmesslikely to be the subspecies most commonly utlise
for agroforestry worldwide. Genetic contaminationcg the different genotypes are very likely towcc
in the native and invasive range (Millat al, 2008a). Importantly, the genetic studies in SoMfiica
show introduction efforts oA. salignahave led to an invasion that is characterizedrnstructured, high
genetic diversity that is divergent from that foungure native lineages in Western Australia (Thean

et al, 2012).

2.15 Climate change

Climate change is altering - and will modify alsothe long run - vital aspects of the environmée |
temperature and precipitation, the frequency ofresmé weather events, as well as atmospheric
composition and land cover. The temperature, athergp concentration of carbon dioxide (§@nd
available nutrients are the key factors that wiilel species survival; changes in these factorsmdist
likely stress the ecosystems and the chances afions (Dukes and Money, 1999; Simberloff, 2000;
Daineseet al, 2017). Many scientists agree that climate chavijelter destination habitat and increase
vulnerability to invasion because of resource sgaend increased competition among native faurdh an
flora. It remains uncertain whether increasing emtations of C@in the atmosphere will generally
favour non-native plant species over native plpecges. Some research is suggesting that elevéded C
concentrations might hinder the pace of recovergahe native ecosystems after a major disturbance,
like flood or fire. This could potentially lead tacreased dominance of invaders in some regionkg®u
and Money, 1999).

In addition, global environmental changes couldawenovel environments and directly increase the
availability of plant resources. Alien plants oftexhibit broad environmental tolerance and high
phenotypic plasticity, facilitating their succedsfyrowth in novel environments with high resource
availability (Jiaet al, 2016 and references cited therein).
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According to theclimatic projection for 2070, the endangered area in the European Union wtkase
compared with the projection in the current climg@fgpendix 4, Figure 6. The model outputs
highlighted a high suitability foAcacia salignas.l. in the Mediterranean Biogeographical region i
Croatia, Cyprus, Italy, France, Greece, Malta, igat, Slovenia and Spain, and in the generalitthef
Mediterranean islands, as well as in the Black Biegeographical region in Bulgaria and Romania. In
addition, the model outputs showed a high suitigb#llso in the Atlantic Region of Belgium, Denmark,
France, Netherlands, North Germany and SouthertaBdgPart of the Continental Region in Denmark,
Poland and Boreal Region in South Sweden are iedas well. The Alpine Region is unsuitable to the
establishment ofA. saligna The suitability maps for the foukcacia salignasubspecies have a very
similar trend and shape, however, the total sizendfangered area is higher farsalignasubsplindleyi

and A. salignasubsp.pruinescensthan in the case @&. salignasubsp.salignaandA. salignasubsp.
stolonifera For example, foA. salignasubsp.salignaandA. salignasubsp stoloniferain East Europe
are very likely not at risk, possibly because tmegty be conditioned by low temperatures. On the
contrary,A. salignasubsplindleyi andA. salignasubsppruinescensre likely to occupy a larger part of
the Continental biogeographical region and are plealicted to be able to establish in the Pannonian
biogeographical region (Hungary).

In the current climate the main limiting factor peating further suitability appears to be low winte
temperatures. Nevertheless, this factor in theréuprojection has been overcome, since it is shawn
high suitability in colder regions. For exampld, saligna subsp.lindleyi and A. saligna subsp.
pruinescenswould have in the future a high probability ofaddishment in Germany, Poland, Denmark
and South Sweden, i.e. where the suitability wasoat zero before. The 2070 model projection may
underestimate the suitable range in the coldersaiace the key factor limiting spread in the BU i
considered to be the severity and frequency oftdroghis may be linked to the coarse-scale modgllin
that does not capture local/habitat environmentaidiions. Certain changes would favoéicacia
species, however, if frosts are still likely to accor increase in severity and frequency, thes il
more than counter any positive effects or globaimag.

Important insight can be drawn for Mediterranedanids from an experiment conducted in the island of
Sardinia (Italy) by Meloniet al.(2013). They showed that the optimal temperatange for germination

of all populations ofA. saligna(seeds collected in Sardinia) was 15-20 °C, butngpation was also
rather high at 25 °C. Increasing salt concentnaiitfluenced the germination capacity, causing a
decrease in final percentages. In the presencaltoh ssalignagermination is higher at low temperatures
and it progressively decreases as the temperatareaises. This is ecologically significant, in jzatar

in coastal areas, since it indicates a need fadaation in soil salinity for seed germination tccor,
because the germination in saline environmentsllysazcurs in spring when the temperatures are towe
and soil salinity is reduced by precipitation ie thte winter and spring. The investigations cdraat by

the Meloniet al. (2013) suggest, on the one hand, that the projecierease in temperatures and in
summer drought length could limit the distributioithis species. On the other haiAd,salignashows a
tolerance to NaCl at the germination staesalignagermination capacity is therefore one among the
factors that will likely contribute, both in Sardéirand in other Mediterranean countries and tefei$o to

an expansion of its populations in the frameworkited future global change. In humid regions like
Sydney, projected changes in the climate causedtinpspheric C®enrichment (Clarkest al, 2011)
have implications for dormancy f salignaand thus its potential to develop dormant seetétdan

Finally, climate change is expected to alter theggephic distribution of wildfires, a complex aliot
process that responds to a variety of spatial andr@mental gradients (Krawchukt al, 2009), a
process that could promote further establishmewtcaicia salignaclose to plantations and invaded sites
and may also increase species flammability andfowie a positive feedback loop between fire
disturbance and invasion (van Wilgen and Richard$885; Gaertneet al, 2017).

2.15.1 - Define which climate projection is beingsed from 2050 to 2100
Climate projectiorRCP 8.5 2070
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Note: RCP*® 8.5 is the most extreme of the RCP scenarios,naag therefore represent the worst-case
scenario for reasonably anticipated climate change.

2.15.2 - Components of climate change considered staelevant for A. saligna
TemperaturéYES) Precipitation(YES) CQ levels(YES)

Sea level ris¢NO) Salinity(YES) Nitrogen depositio(NO)
Acidification(NO) Land use chang&rES)

2.15.3 - Influence of projected climate change scamos onA. saligna

Are the pathways likely to change due to climate changéf?yes, provide a

new rating for likelihood and uncertainty) SEErEnG?

The pathways are unlikely to change due to clinmatnge Expert opinion

Is thelikelihood of establishmentlikely to change due to climate changé?

yes, provide a new rating for likelihood and uncerinty) SEErEnG?

The likelihood of establishment is likely to incseain certain areas as a resul
the increase in wildfires and winter and summerperatures, but there is 1
specific evidence to support a new rating

;Expert opinion; Webbeet al. (2011);
Gallardoet al. (2017)

Is the magnitude o$pread likely to change due to climate chang@f?yes,

provide a new rating for the magnitude of spread ad uncertainty) SEErEnG?

The magnitude of spread is unlikely to change dugdiimate change Expert opinion

Will impacts in the PRA area change due to climate chaitje/®s, provide a
new rating of magnitude of impact and uncertainty 6r biodiversity, | Reference
ecosystem services and socio-economic impacts segpaly)

The impacts in the PRA may change due to climatngé but there is np EXpert opinion
specific evidence to support a new rating

26 RCP stands for representative concentration pathwithe RCP8.5 combines assumptions about highlgiagmu
and relatively slow income growth with modest radé$echnological change and energy intensity inaproents,
leading in the long term to high energy demand &tdiG emissions in absence of climate change policies
Compared to the total set of Representative Coratiot Pathways (RCPs), RCP8.5 thus correspond$ieo
pathway with the highest greenhouse gas emissiiasbi(et al, 2011).
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Pathways for entry: Plants for planting

Rating of the likelihood of entry for the pathwplants or seeds for LOW Moderate High
planting

Rating of uncertainty LOW Moderate High
Rating of the likelihood of establishment in the ntural environment in the PRA area

Rating of the likelihood of establishment in théunal environment Low Moderate

Rating of uncertainty LOW Moderate High
Rating of the likelihood of establishment in the maaged environment in the PRA area

Rating of the likelihood of establishment in thenaged Low Moderate
environment

Rating of uncertainty LOW Moderate High
Magnitude of spread in the PRA area

Rating of the magnitude of spread Low

Rating of uncertainty LOW Moderate

Impact on biodiversity

Rating of the magnitude of impact in the currergaaof distribution Low Moderate

Rating of uncertainty LOW Moderate High
Impact on ecosystem services

Rating of the magnitude of impact in the currergaaof distribution Low Moderate

Rating of uncertainty Low

Impact on socio-economics

Rating of the magnitude of impact in the currergaaof distribution Low Moderate

Rating of uncertainty Low

Will impacts in the PRA area be largely the sammdke current area of distributioES
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Uncertainty

Acacia salignas a well-studied species (a large number of sidieapers are available on the Web of
Science database) and has been introduced sinoagatime in the PRA area, where is presently
described as naturalised and/or invasive in mateg,stherefore the Authors would rank the uncetyain
of the present PRA, in the whole document, @sV .

Remarks

A significant number of otheAcaciaspecies (e.gA. dealbataandA. longifolig) are present and affect
biodiversity and the related ecosystem servicethén European Union, therefore the Authors of the
present PRA would suggest to consider them in dinéext of the Regulation (EU) No. 1143/2014.
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Xylella fastidiosa (XYLEFA) - https://gd.eppo.int

Figure 8. Courtesy of EPPO, EPPO Global database

54



1781

1782
178¢
178¢
178¢
178¢

1787
178¢
178¢
179(C
1791

| Appendix 2. Biological traits and soil factors forAcacia salignasubspecies

Table 1. Biological traits and potentially undebleattributes for the four subspeciesAafacia salignain thenative range as reported in the FloraBank web-site [Accessed
25 October 2017].

Biological traits under cultivation

Potentially undesirable attributes

Acacia salignasubspecies Habit Longevity Growt Coppicing Root system Erosion Carbon Fire Foliage Growth habit Weediness
h rate ability control sequestration sensitivity
potential potential
A. salignasubsp. evergreen shrub  short-lived <15 fast nil or fixes nitrogen via excellent for moderate- high killed by highly shallow roots may declared weed or
lindleyi <2m,5mor years negligible root symbiot, clayey - severe fires  (susceptible outcompete high potential
tree 5-10 m tall forms root sandy sites to browsing adjacent plants
suckers by animals)
A. salignasubsp. evergreen shrub  short-lived <15 fast vigorous, fixes nitrogen via excellent for high killed by low - shallow roots may declared weed or
pruinescens or small tree <5 years responds to root symbiot, sandy sites severe fires moderate outcompete high potential
m tall pruning forms root (susceptibilit  adjacent plants
suckers yto
browsing
A. salignasubsp. evergreen shrub  short-lived <15 fast vigorous, fixes nitrogen via excellent for high killed by low - shallow roots may declared weed or
saligna or small tree <5 years responds to root symbiot, sandy sites severe fires moderate outcompete high potential
m or shrub or tree pruning forms root (susceptibilit  adjacent plants
5-10 m tall suckers yto
browsing
A. salignasubsp. evergreen shrub  short-lived <15 fast nil or fixes nitrogen via excellent for  moderate some plants low - propensity to declared weed or
stolonifera <2 m or shrub - years negligible root symbiot, sandy sites coppice moderate root sucker or high potential
small tree <5 m forms root back or (susceptibilit  shallow roots may
tall suckers killed by yto outcompete
severe fires  browsing) adjacent plants
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Table 2. Soil factors and tolerances for the falrspecies of\cacia salignain thenative range as reported in the FloraBank web-site [Accesse@®@ober 2017].

Soil factors Tolerance of adverse soils
Acacia saligha Texture Soil pH reaction Drainage Salinity Extremes Salinity Soil waterlogging
subspecies in pH (dS m-1) tolerance
A. salignasubsp. sandy, acidic (< 6.5) well-drained highly-moderately saline, acidity high (9-16), nil - sensitive to
lindleyi clay, loam, neutral (6.5-7.5) or non-saline moderate (-8)  waterlogged soils
or sand or slight (2-4)
A. salignasubsp. sandy, acidic (<6.5) well-drained or slightly-moderately saline, acidity moderate (—8)  drainage may be
pruinescens clay, loam  neutral (6.5-7.5) poorly to imperfectly or non-saline or slight (2-4) sluggish at times
drainec
A. salignasubspsaligna sandy, neutral (6.5-7.5) well-drained highly-moderately saline,  alkalinity moderate (- 8) nil - sensitive to
clay, loam, or alkaline (>7.5) or non-saline or slight (2-4) waterlogged soils
or sand
A. salignasubsp. sandy, acidic (<6.5) well-drained non-saline acidity nil - sensitive to  nil - sensitive to
stolonifera clay, loam  neutral (6.5-7.5) saline soils or  waterlogged soils

slight (2—-4)
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| Appendix 4. Projection of climatic suitability for Acacia salignaestablishment

4.1 - Aim

To project the suitability for potential establistimt (naturalisation) of the four subspeciesAchcia
saligna Acaciasaligna (Labill.) H.L.Wendl. subspsaligna (autonym) Cyanophylla’ variant, Acacia
saligna (Labill.) H.L.Wendl. subspstolonifera M.W.McDonald & Maslin ms Forest variant, Acacia
saligna (Labill.) H.L.WendI. subsppruinescensM.W.McDonald & Maslin ms Tweed River variant
and Acacia saligna (Labill.) H.L.Wendl. subsplindleyi (Meisn.) Typical’ variant, in the European
Union, under current and predicted future climatiaditions.

4.2 - Data for modeling

Climate data were taken from ‘Bioclim’ variablesntained within the WorldClim database (Hijmaats
al., 2005) originally at 5 arcminute resolution (0.0830.083 degrees of longitude/latitude) and
aggregated to a 0.25 x 0.25 degree grid for uigeimodel. Based on the biology of the focal spsedhe
following climate variables were used in the madetl

Mean minimum temperature of the coldest month (Bio&flecting exposure to frostA. saligna
subspecies exhibits frost sensitivity, and damadeely to be severe if the temperature falls beteh
°C, suggesting this is its minimum tolerance (dewate profile in table 1).

Mean temperature of the warmest quarter (BiolQgcehg the growing season thermal regirAeacia
saligna is reported to require annual mean temperaturéwele@ 15 and 21°C under natural and
cultivated conditions (see climate profile in taB)e

Precipitation of warmest quarter (Biol8 log+1 tfanwed mm), also reflecting a preference for and a
semi-arid environments but not prolonged dry peyidthe mean annual rainfall for the semi-arid zgne
low as 300 mm (Doran and Turnbull 1997). Mean ahptecipitation requirement range from 250-1200
mm, length of dry season 0-12 months (see climatiigin table 1 and 2).

Precipitation of Coldest Quarter (Bio19 log+1 tfansied mm).

The variables were also chosen basedaaciasmodelling by Richardsoet al.(2011) and Thompsost

al. (2011).

To estimate the effect of climate change on theml distribution, equivalent modelled futurentdite
conditions for the 2070s under the Representativec€ntration Pathway (RCP) 8.5 were also obtained.
This assumes an increase in atmospherig €Mcentrations to approximately 850 ppm by the0207
Climate models suggest this would result in angase in global mean temperatures of 3.7 °C byrHe e
of the 21st century. The above variables were pbthias averages of outputs of eight Global Climate
Models (BCC-CSM1-1, CCSM4, GISS-E2-R, HadGEM2-A®SL-CM5A-LR, MIROC-ESM, MRI-
CGCM3, NorESM1-M), downscaled and calibrated adaithke WorldClim baseline (see
http://www.worldclim.org/cmip5_5m). RCP8.5 is theosh extreme of the RCP scenarios, and may
therefore represent the worst-case scenario fepnadly anticipated climate change.

In the models we also included the following valgéab

Human influence index a#\. saligna like many invasive species, is likely to assaxiatith
anthropogenically disturbed habitats. We used tlob&@ Human Influence Index Dataset of the Last of
the Wild Project (Wildlife Conservation Society -G8 & Center for International Earth Science
Information Network - CIESIN - Columbia Universit2005), which is developed from nine global data
layers covering human population pressure (pomuratensity), human land use and infrastructurdtfbui
up areas, night-time lights, land use/land covad lauman access (coastlines, roads, railroadsyaiale
rivers). The index ranges between 0 and 1 and wgsll transformed for the modelling to improve
normality.

Species occurrence data were obtained from the aGIBmdiversity Information Facility (GBIF),
iNaturalist, USGS Biodiversity Information Servin@ur Nation (BISON), Integrated Digitized
Biocollections (iDigBio) and supplemented with d&tam the literature and fromriginal data collected
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by the authorsof this PRA in the field in the period 2015-20We scrutinised occurrence records from
regions where the species is not known to be wsthidished and removed any that appeared to be
dubious or where the georeferencing was too impee(e.g. records referenced to a country or island
centroid) or outside of the coverage of the prexdizyers (e.g. small island or coastal occurrenddse
remaining records were gridded at a 0.25 x 0.25akegesolution for modelling (Figure 1). Following
this, there were 4490 georeferenced records andgrid7 cells with established occurrence records
available for the modelling (Figure 1).

Figure 1. The selection of occurrence records\ofcia saligngnaturalised and casual occurrences) used
in the modelling of climatic suitability in curreand future climate.

Species distribution model

A presence-background (presence-only) ensemble lhmadstrategy was employed using the BIOMOD2
R package v3.3-7 ( Thuillet al, 2009; Thuilleret al, 2014). These models contrast the environment at
the species’ occurrence locations against a ransample of the global background environmental
conditions (often termed ‘pseudo-absences’) inoi@eharacterise and project suitability for oceace.
This approach has been developed for distributibasare in equilibrium with the environment. Besau
invasive species’ distributions are not at equilliir and subject to dispersal constraints at a ¢leteale,

we took care to minimise the inclusion of locatisugtable for the species but where it has not ladxéa

to disperse to. Therefore, the background sampégmn included:

* The area accessible by natite salignapopulationsjn which the species is likely to have had
sufficient time to disperse to all locations. Tdide the native range, we divided Australian
records into native west coast populations andnadive populations on the south east. Then the
accessible region was defined as a polygon bouradimgtive occurrences in Australia; AND

* A relatively small 25 km buffer around all non-n&tioccurrences (including Australian ones),
encompassing regions likely to have had high proleagressure for introduction by humans
and/or dispersal of the species; AND

* Regions where we have anpriori expectation of high unsuitability for the specfese Figure
2). Absence from these regions is considered tarrespective of dispersal constraints. The
following rules were applied to define a region exjed to be highly unsuitable fér salignaat
the spatial scale of the model:

¢ Mean minimum temperature of the coldest month (Bi#6 salignais sensitive to severe frosts
and the coldest occurrence has Bio6 = 0 to —5 Ygessting this is its minimum tolerance.

* Mean temperature of the warmest quarter (Biol0).AAlsalignawere in regions warmer than
this, with the exception of a single outlying retthat had Bio10 = 15 °C.
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Within this sampling region there will be substahtspatial biases in recording effort, which may
interfere with the characterisation of habitat alility. Specifically, areas with a large amount of
recording effort will appear more suitable than siowithout much recording, regardless of the
underlying suitability for occurrence. Thereforemaasure of vascular plant recording effort wasenad
by querying the Global Biodiversity Information Hag application programming interface (API) fdnd
number of phylum Tracheophyta records in each (x2B.25-degree grid cell. The sampling of
background grid cells was then weighted in proparto the Tracheophyte recording density. Assuming
Tracheophyte recording density is proportional égording effort for the focal species, this is an
appropriate null model for the species’ occurrence.

To sample as much of the background environmepbasible, without overloading the models with too
many pseudo-absences, ten background samples @010andomly chosen grid cells were obtained
(Figure 2).

Table 1. Climate profiles for the four main ‘variants’ desed for Acacia salignabased on
meteorological data representative of natural papns in the native range (data generated from
Houlderet al, 2000 and the Bureau of Meteorology website asrted by McDonalat al, 2007).

Variant Altitudinal Mean max. Mean min. Lowest min. Mean annual
range (m) hottest month coldest month temperature rainfall (mm)
(°C) (°C) recorded (°C)
‘Typical 100-350 28-39 5-9 -5 250-650
‘Tweed River’ 150-300 30-31 4-6 -4 700-1000
‘Cyanophylla’ 0-90 28-33 8-10 0 750-900
‘Forest’ 5-300 27-30 6-8 -4 800-1000

Table 2. Climate profiles for the four subspecies descritmedi\cacia salignan thenative rangebased
on FloraBank [Accessed 25 October 2017].

Climate parameters / tolerances

Acacia saligna Mean annual Mean annual Mean max. Mean min. Frosts per
subspecies rainfall (mm) temperature (°C) temperature of the temperature of the year
hottest month (°C) coldest month (°C)
A. salignasubsp. 250-650 15-21 28-39 5-9 up to 20
lindleyi
A. salignasubsp. 350-1200 15-18 26-30 4-9 up to 20
'pruinescensms
A. salignasubsp. 500-900 15-21 26-33 7-10 frost free
saligna
A. salignasubsp. 800-1200 15-18 27-30 6-8 frost free
'stolonifera ms
Climate parameters / tolerances
Acacia saligna Frost intensity Altitude Drought Fire
subspecies (metres)

A. salignasubsp. light-moderate 100-350 moderately killed by
lindleyi (0Oto-5°C) damaging fire
A. salignasubsp. light-moderate 80-420 sensitive killed by
'pruinescensms (0Oto-5°C) damaging fire
A. salignasubsp. light-moderate 0-90 sensitive killed by
saligna (0Oto-5°C) damaging fire
A. salignasubsp. light-moderate 5-300 _ killed by
'stolonifera ms (0Oto-5°C) damaging fire
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Figure 2. Randomly selected background absences in the nmglelf Acacia saligna mapped as red
points. Points are sampled from the native rangenall buffer around non-native occurrences anahfro
areas expected to be highly unsuitable for theispdgrey background region) and weighted by ayrox
for plant recording effort.

Each dataset (i.e. combination of the presencesttanahdividual background samples) was randomly
split into 80% for model training and 20% for modwfaluation. With each training dataset, nine
statistical algorithms were fitted with the defaBBtOMOD2 settings and rescaled using logistic
regression, except where specified below:

Generalised linear model (GLM)

Generalised boosting model (GBM)

Generalised additive model (GAM) with a maximunfair degrees of freedom per smoothing spline.
Classification tree algorithm (CTA)

Artificial neural network (ANN)

Flexible discriminant analysis (FDA)

Multivariate adaptive regression splines (MARS)

Random forest (RF)

MaxEnt

Since the background sample was much larger treanumber of occurrences, prevalence fitting weights
were applied to give equal overall importance te titcurrences and the background. Normalised
variable importance was assessed and variable mespoinctions were produced using BIOMOD2’s

default procedure. Model predictive performance vaasessed by calculating the Area Under the
Receiver-Operator Curve (AUC) for model predictiamsthe evaluation data, that were reserved from
model fitting. AUC can be interpreted as the prdligitthat a randomly selected presence has a highe
model-predicted suitability than a randomly seld@bsence.

An ensemble model was created by first rejectingriggoerforming algorithms with relatively extreme
low AUC values and then averaging the predictidnte remaining algorithms, weighted by their AUC.
To identify poorly performing algorithms, AUC valuevere converted into modified z-scores based on
their difference to the median and the median aibsalleviation across all algorithms (Iglewicz and
Hoaglin, 1993). Algorithms with z < -2 were rejattén this way, ensemble projections were made for
each dataset and then averaged to give an oveitalb#ity.
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4.4 — Results: current climate

The ensemble model suggested that suitability Aorsalignawas most strongly determined by the
minimum temperature of the coldest month, mean égatpre of the warmest quarter, and precipitation
of warmest quarter (Table 1). From figure 3, theeemble model estimated the optimum conditions for
occurrence at approximately:

Minimum temperature of the coldest month = >50%eduility for O - 12 °C;
High Mean temperature of the warmest quarter;
Low precipitation of the warmest quarter.

Precipitation of coldest quarter and Human inflieeiradex had little influence on the model prediatio
(Table 1, Figure 3). All these estimates are coontil on the other predictors being at their medialue
in the data used in model fitting.

There was substantial variation among modellingritlgms in the partial response plots (Figure 8). |
part this will reflect their different treatment imiteractions among variables. Since partial phoesmade
with other variables held at their median, there itn@ values of a particular variable at which thgs
not provide a realistic combination of variablespiredict from. It also demonstrates the value of an
ensemble modelling approach in averaging out tleemainty between algorithms.

Global projection of the model in current climatenditions indicates that the native and known diech
records generally fell within regions predictedhave high suitability (Figure 4). The model preslict
potential for further expansion of the non-natieage of the species into southeast Australia, south
Africa, temperate and Mediterranean regions of I$d\unerica, Mexico and the west coast of USA.
Interestingly, several regions with unreliable melsoof A. saligna(see Figure 1) were also modelled as
potentially suitable, including the east coast @AJand southeast Brazil. Elsewhere, large areas of
Africa, the Middle East, India, south Asia and ho/ustralia were projected as being potentially
climatically suitable foA. salignainvasion (Figure 4).

The projection of suitability in Europe and the Medanean region suggests that salignamay be
capable of establishing further populations in &gat and southern Spain, coast of France, Italy, th
Adriatic coast, Cyprus and Greece (Figure 5). Tlaeealso areas of marginal suitability predicted f
coastline of North Africa (Figure 5). The main ltimg factor preventing further predicted suitalilit
appeared to be low winter temperatures.

4.5 — Results: future climate projection

According to the climatic projection in 2070, thedangered area in the European Union will increase
compared with the projection in the current climafde model includes a high suitability in the
Mediterranean Biogeographical region in Croatia,pi@Qg, ltaly, France, Greece, Malta, Portugal,
Slovenia and Spain, and in the generality of thalikderanean islands, as well as in the Black Sea
Biogeographical region in Bulgaria and Romania. Tiedel includes a high suitability in the Atlantic
Region in France, Southern England, Belgium, Né&thes and North Germany. Part of the Continental
Region in Denmark is included as well. The Alpinegi®n is unsuitable to establishmentfofsaligna
The suitability maps for the Acacia salignasubspecies have a very similar trend and shapeg\reaw
the total size of endangered area is higheAfa@alignasubsplindleyi andA. salignasubsppruinescens
than in the case &. salignasubspsalignaandA. salignasubspstolonifera For example, foA. saligna
subsp.saligna and A. salignasubsp.stoloniferain East Europe are very likely not at risk, polssib
because they may be conditioned by low temperat@eghe contraryA. salignasubsplindleyi andA.
saligna subsp.pruinescensare likely to occupy a larger part of the Contita¢hiogeographical region
and are also predicted to be able to establigheifPannonian biogeographical region (Hungary).

In the current climate the main limiting factor peating further predicted suitability appears tolbe
winter temperatures. Nevertheless, this factohenftture projection has been overcome, sinceas/ish

a high suitability in colder regions. For exampia; A. salignasubsp.lindleyi and A. salignasubsp.
pruinescensvhere before the suitability was almost zero,hie future would seem an event with high
probability of establishment, e.g., ®ermany, Poland, Denmark andSouth SwedenIn this way, the
2070 model projection may underestimate the swtadhge in the colder areas like mentioned before,
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since the key factor limiting spread in the EU @sidered to be the severity and frequency of grost
This may be linked to the coarse-scale modellirgt tthoes not capture local/habitat environmental
conditions. Certain changes would favé#gacia species, however, if frosts are still likely tocac, or
increase in severity and frequency, then thismdre than counter any positive effects.
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2019

2020

2021 Table 3. Summary of the cross-validation predictive perfante (AUC) and variable importance of the

2022 fitted model algorithms and the ensemble (AUC-weidghaverage of the best performing seven
2023 algorithms) for the four subspecies Af saligna Results are the average from models fitted to ten
2024  different background samples of the data.

2025
Variable importance for A. salignasubsp.lindleyi
Algorithm Predictive Minimum Mean temperature  Precipitation of ~ Precipitation of Human
AUC temperature of of warmest quarter warmest coldest quarter Influence
coldest month quarter Index
GLM 0.9460 66.7 33.0 0.1 0.0 0.1
GBM 0.9436 62.7 36.2 0.1 0.1 0.9
GAM 0.9502 62.9 36.8 0.2 0.0 0.1
CTA 0.9420 62.9 37.1 0.0 0.0 0.0
ANN 0.9462 62.6 32.6 14 0.5 14
FDA 0.9474 83.2 6.3 4.8 3.0 0.2
MARS 0.9470 70.9 27.9 0.4 0.5 0.0
RF 0.9072 58.6 19.4 7.9 5.1 5.1
MAXENT 0.9426 72.2 7.6 155 0.5 0.1
Ensemble 0.9476 68.7 25.8 3.2 0.7 0.4
2026
Variable importance for A. salignasubsp.pruinescens
Algorithm Predictive Minimum Mean temperature  Precipitation of  Precipitation of Human
AUC temperature of of warmest quarter warmest coldest quarter Influence
coldest month quarter Index
GLM 0.9450 68.2 31.3 0.2 0.0 0.2
GBM 0.9420 63.3 35.6 0.2 0.1 0.8
GAM 0.9464 64.4 35.1 0.3 0.0 0.1
CTA 0.9396 62.9 37.1 0.0 0.0 0.0
ANN 0.9482 65.0 30.5 1.6 0.4 1.2
FDA 0.9438 84.9 54 4.6 25 0.2
MARS 0.9432 72.5 26.5 0.4 0.5 0.0
RF 0.9066 58.6 19.9 8.0 45 5.0
MAXENT 0.9396 73.0 7.1 15.2 0.3 0.0
Ensemble 0.9454 68.7 28.8 1.0 0.5 0.3
2027
Variable importance for A. salignasubsp.saligna
Algorithm Predictive Minimum Mean temperature  Precipitation of  Precipitation of Human
AUC temperature of of warmest quarter warmest coldest quarter Influence
coldest month quarter Index
GLM 0.9504 76.2 22.6 0.7 0.0 0.0
GBM 0.9480 71.3 28.0 0.2 0.1 0.2
GAM 0.9514 74.0 25.0 0.8 0.1 0.0
CTA 0.9406 70.6 28.7 0.0 0.1 0.3
ANN 0.9506 70.5 22.6 2.8 0.7 0.6
FDA 0.9490 92.9 2.4 3.1 0.8 0.0
MARS 0.9508 79.8 19.6 0.4 0.2 0.0
RF 0.9212 66.2 14.9 7.9 3.6 35
MAXENT 0.9450 76.3 6.3 12.2 0.1 1.0
Ensemble 0.9500 77.3 18.1 29 0.3 0.3
2028
2029
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2030
2031
Variable importance for A. salignasubsp.stolonifera
Algorithm Predictive Minimum Mean temperature  Precipitation of  Precipitation of Human
AUC temperature of of warmest quarter warmest coldest quarter Influence
coldest month quarter Index
GLM 0.9480 69.1 30.5 0.1 0.0 0.2
GBM 0.9448 63.9 34.7 0.1 0.1 1.0
GAM 0.9516 65.6 34.0 0.2 0.1 0.1
CTA 0.9440 63.6 36.4 0.0 0.0 0.0
ANN 0.9494 65.3 29.5 1.9 0.6 1.5
FDA 0.9484 84.8 5.6 45 25 0.2
MARS 0.9486 73.0 25.8 0.5 0.5 0.0
RF 0.9134 58.9 19.8 7.6 5.0 4.8
MAXENT 0.9444 74.0 7.4 14.2 0.6 0.0
Ensemble 0.9488 70.8 23.9 31 0.6 0.4
2032
2033
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2034
2035
2036
2037

A. salignasubsplindleyi

Importance = 68.7%
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Importance = 25.8%
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2046
2047  A. salignasubspsaligna(right)
2048

Importance = 77.3% Importance = 18.1%
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2050 A. salignasubspstolonifera
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2053 Figure 3. Partial response plots from the fitted modelstiierfour subspecies @éf. saligna ordered from
2054 most to least important. Thin coloured lines shesponses from the seven algorithms, while the thick
2055 black line is their ensemble. In each plot, othedel variables are held at their median value & th
2056 training data. Some of the divergence among alywost is because of their different treatment of
2057 interactions among variables.
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(a) A. salignasubsplindleyi

Unsuitable Suitable
(b) A. salignasubsppruinescens

Unsuitable Suitable
(c) A. salignasubspsaligna

Unsuitable Suitable
(d) A. salignasubspstolonifera

Unsuitable Suitable

Figure 4. Projected global suitability for the four subsmasciof Acacia salignaestablishment in the
current climate. For visualisation, the projectttas been aggregated to a 0.5 x 0.5-degree resylbto
taking the maximum suitability of constituent higliesolution grid cells. Values > 0.5 may be suéab
for the species. The white areas have climatic itiond outside the range of the training data scewe
excluded from the projection.
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Unsuitable Suitable Unsuitable Suitable

Unsuitable Suitable Unsuitable Suitable
C D

Figure 5. Projected current suitability for the four subdpewfAcacia salignaestablishment in Europe
and the Mediterranean region. The white areas blveatic conditions outside the range of the tnagni
data so were excluded from the projection. (A) salignasubsp.lindleyi, (B) A. saligna subsp.
pruinescens(C) A. salignasubsp.salignaand (D) A. salignasubsp.stolonifera.There are also areas of
marginal suitability predicted for coastline of MorAfrica, as well as for the Black sea coast fog t
‘pruinescenssubspecies (Bulgaria and Romania).
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C D

Figure 6. Projected suitability for the four subspeciesfghcia salignaestablishment in Europe and the
Mediterranean region in the 2070s under climategbacenario RCP8.5. (A). salignasubsplindleyi,
(B) A. salignasubsppruinescens(C) A. salignasubspsalignaand(D) A. salignasubspstolonifera.

MAPS DISCLAIMER

The presentation of maps therein does not implyettgression of any opinion whatsoever by the Awgtaord the
PRA itself concerning the legal status of any coynarea or territory or of its authorities, or ceming the
delimitation of its borders. The depiction and n$doundaries, geographic names and related datansbn maps
and included in lists, tables, documents, and @b on this PRA are not warranted to be errorrfoeedo they
necessarily imply official endorsement or acceptdng the PRA document.
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Caveats to the modelling

There was considerable uncertainty as to the stdttise A. salignadistribution records obtained from
global databases such as GBIF. We used expertoopia filter out records that were potentially
unreliable, but it is possible that some tAlesalignawere lost. The potential effect of this could be t
underestimate the range of conditions under wtielspecies could establish.

To remove spatial recording biases, the selectidheobackground sample was weighted by the density
of Tracheophyte records on the Global Biodiverbifgrmation Facility (GBIF). While this is preferkh

to not accounting for recording bias at all, a nambf factors mean this may not be the perfect null
model for species occurrence:

The GBIF API query used to did not appear to giomgletely accurate results. For example, in a small
number of cases, GBIF indicated no Tracheophyterdsan grid cells in which it also yielded recoxfs
the focal species.

We located additional data sources to GBIF, whiely imave been from regions without GBIF records.

Other variables potentially affecting the distribuatof the species, such as soil nutrients or [@dilwere
not included in the model.

Model outputs were classified as suitable or uablat using a threshold of 0.5, effectively a ‘plenae
threshold’ given the prevalence weighting of mdiitting. There is disagreement about the best way t
select suitability thresholds, so we evaluatedttineshold selected by the commonly-used ‘minROCdist
method. This would have selected a threshold o8,0sfightly increasing the region predicted to be
suitable.

In an expected global warming scenario with higteenperatures and GQevels (IPCC 2013), with
acacias growing at higher rates and producing dasapth denser foliage, reducing light availalifior
understory species, the invasiveness of theseespeould be severely increased (Souza-Alagtsal.
2017).
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