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Summary: of the Express Pest Risk assessmeritfiadica sebifera

PRA area: The EPPO region (sdgtps://www.eppo.int/ABOUT EPPO/images/clickable pamdim)

Describe the endangered area:

The Expert Working Group (EWG) considers that théaagered area is primaritpastal habitat:
woodland and forests, grassland, land sparsely asbadd heathlandithin the Mediterranean ar,
Black Sea biogeographic regions, including theofeihg EU countries: Portugal, Spain, dwern|
coast of France, Italy, Croatia, Greece. Turkey lanakel are also within the endangered afée,
species distribution model (current climatic prajec) predicts a region of potential suitability 1
Triadica sebiferan southern Europe (Appendix 1. Figure 5). CoustiirewhichT. sebiferamay
be capable of establishing widely include all thbeedering the northern Mediterranean Sea, {
Portugal to Turkey, as well as the Black Sea coafsiBurkey, Georgia and Russia. The m¢
predids that establishment in the rest of Europe willjédy be prevented because of low sum
temperature, with moisture limitation in centralaBpand frost limitation in far eastern cen
Europe (Appendix 1, Figure 6).

Within the EPPO region the species is currentleabfom the natural environment. However, the
EWG consider that the species will be able to distalwithin the EPPO region in similar habitgts
to that of its invasive range in the US

Main conclusions

The results of this PRA show thatiadica sebiferaposes a high risk for biodiversityp the
endangered area (Mediterranean and Black Sea lgmgducal region)ith a high uncertainty
Triadica sebiferas an aggressive invader in the southern UniteteStand AustraliaThe mos
serious impactof invasion appear to have occurred following wmlead commercial ar
ornamental planting of the species (USDA 2008; #ctwed Cowles 1981; Bruag al.1997). While
it displays broad habitat suitability, sebiferaappears limited by cold winter temperatures
steep land gradients in the USA (Gatral. 2009; USDA 2008). Warmer regions in the PRA a
specifically the Mediterranean, face the higheskt af T. sebiferaestablishment.

—

Entry
Plants for planting is the main pathway for entrioithe EPPO regioi.he likelihood of entry ij
high with a moderate rating of uncertainty.

Establishment
The likelihood of establishment in the natural anghaged environment is moderate with a |
uncertainty for the former and moderate uncertdimtyhe latter. Temperatueand precipitation ar
the most straightforward climatic factors to deterenlikelihood ofestablishment of the species
the non-native north American range. This is likidybe similar in the EPPO regioAreas tha
experience winters with temperatures regularly migpelow -12C are most likely to constitu
the northern limits off. sebiferaestablishment in the EPPO region (&aml 2009; Grace 2001)).
Triadica sebiferas not adapted to dry conditions and this can itdtre species establishment
dry habitats not close to waterbodies in the Meditesan region.

Spread

Triadica sebiferahas a high capacity of spread with low uncertaiAtyariety of bird specieffor
example the European Starlinhave been recorded consuming and spreading thes sééd
sebifers, contributing to new establishments and the irarasuccess ofF. sebiferan the Souther
JUSA (Renneet a.1999; 2001; 2002; Jubinksy and Anderson 1€Triadica sebifer: can also spree

1 The summary should be elaborated once the anadysisnpleted
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along waterways, after heavy rains, flooding, axpmity to rivers and streanasseeds can flo:

Jubinksy and Anderson 19SBruceet al 1997; NSW Factsheet 2017). Deliberate planting.pf

Sebiferaseeds or young plants remains the most likely fofrhuman-assisted spreaftriadica
sebiferahas the potential to be spread through the hottialltrade where there are a numbe
supplier: selling the species within the EPPO region (faareglehttp://www.panglobalplants.coi
The species is present in a limited number of ho&ugardens within the EPPO regi

Potential impacts in the EPPO region

As T. sebiferas absent from the natural environment inE#PO region, all data on impacts cor
from thespecies’ invasive range elsewheraus, all information on impacts can only be usedf
proxy to the EPPO region. The EWG consider impacthe EPPO region will be similar to tf
Seen in oth¢invasive regions (USA and Australia). Impacts aodiiersity and ecosystem servif
Wwill be high with a high level of uncertainty. So-economic impacts will be low with a moder
uncertainty. The habitats where the species hatiVieisity and ecosyem service impacts in tl
JUSA are present in the EPPO region, including coasthitats, woodland and forests (includ
Fiparian forests), grassland, land sparsely woaahebheathland. In similar climatic conditions te
EPPO region, sucasCalifornia, the species has been recorded as hiagdavith the potential t
spread along low lying riparian habitats (Bovet al. 2009). On the basis of climatic and hab
Similarity, similar impacts may be expected for EfePO region.

In the most severely affected region, the South&A ik is possible that a highropagule pressu
exacerbated the invasion. The USDA began promaitiedarg-scale planting of. sebiferan the
Gulf Coast states in the early 190Triadica sebiferahas been widely grown and plantft
prnamental trade in Houston, Texas (USDA 2000; @aitln et al 2015).Therefore, without thi
propagule pressure occurring in the EPPO re (the species is not considered a popular ornam
Species, such impacts may not be realised.

In addition, warm, moist lo-lying forest and coastal grasslands feature maoenprently in the
JUSA Gulf coast states than across the PRA region. Th&t severe impact of. sebiferais the
conversion of grassland to woody thicke

Habitats where the species is most likely to eshhblithin the EPPO region includeoasta
habitats, woodland and forests, wet grassland, Epatsely wooded and heathlarfidiadica
sebiferawill establish in a wide range of soil types: dalpams, and sands.

The text within this section relates equally to Bldmber States and n-EU Member States in tt
EPPO region.

Climate change

The climate change projections for the 2070s sugfas under the less extreme RCP4.5 scel
the suitable region in Europe will have extendetthweards, especially in western Europe whk
warmer summers may mean that the southern Unitegdéim and the southern Baltic coastome
more suitable (Appendix Figure 7). Under the more extreme RCP8.5 scentmeonorthward,
expansion is even greater, especially in easterodeuAppendix 1Figure 8). This is likely drive
by a relaxation of frost constraints.

In the evaluated climate change scenarios, pretigtigability was stable in the Mediterranean
increased in the Black Sea. Other biogeographiomsgredicted to strongly increase in suitab
are Atlantic, Continental, Pannonian and Steppiguife 9). The countries within the endange|
area under climate change include: Portugal, Sppaamce, Germany, Ukraine, Georgia, Turk
Russia, Greece, Albania, Bosnia and Herzegovinaaty, Slovenia, Austria, Hungary, Italgrael
and thinorth coastline of AlgeriaThe influence of projected climate change scendrassnot bee

r of



consideredn the overall scoring of the risk assessment basdtie high levels of uncertainty w
future projections.

The results of this PRA show thaflriadica sebifera poses a higlrisk to the endangered ares
(Mediterranean and Black Sea biogeographical regionwith a high uncertainty.

Phytosanitary risk (including impacts on biodiversty and
ecosystem services) for thendangered area

(current/future climate)

Pathway for entry

Plants for planting: High/Moderate

Likelihood of establishment in natural areas: MadefHigh
Likelihood of establishment in managed areas: MatgéiHigh
Spread: High/High

Impacts (EPPO region)

Biodiversity: High/High

Ecosystem services: High/High

Socio-economic: Low/Moderate

High X Moderate Low

Level of uncertainty of assessment

(current/future climate)

Pathway for entry

Plants for planting: Moderate/Moderate

Likelihood of establishment in natural areas: Hidjgh
Likelihood of establishment in managed areas: Maérigh| High X Moderate Low
Spread: Low/High

Impacts (EPPO region)
Biodiversity: High/High
Ecosystem services: High/High
Socio-economic: Moderate/High




Express Pest Risk assessment:

(Triadica sebifera)

Prepared by: S. Luke Flory and Austin Young, University of Fdari Gainesville, Florida, USA.
flory@ufl.edu

Date: October 2017
Stage 1. Initiation

Reason for performing the PRA:

Triadica sebiferas currently absent from the natural environmarthie European Union and the
non-EU countries of the EPPO regidmiadica sebiferavas included in a list of 95 invasive alien
species that are likely to “arrive, establish, sgrand have an impact on biodiversity or related
ecosystem services in the EU over the next dec@Riey et al. 2015). In 2016, the species was
prioritized (along with 36 additional species frahe EPPO List of Invasive Alien Plants and a
recent horizon scanning stuffijor PRA within the LIFE funded project “Mitigatinthe threat of
invasive alien plants to the EU through pest risklgsis to support the Regulation 1143/2014’ (see
www.iap-risk.eu).Triadica sebiferavas one of 16 species identified as having a prgtrity for
PRA. In North AmericaJ. sebiferaeadily invades a variety of natural habitats distlrbed sites,
especially grasslands and areas adjacent to watan €t al 2009, Pileet al 2017). In these
habitats,T. sebiferacan dramatically alter community species compasjtreduce diversity, and
affect nutrient cycling (Pilet al 2017). Species distribution modelling predicet i sebiferacan
establish in the EPPO region including EU Membeat&d in northern Mediterranean
biogeographical region, from Portugal to Turkey.

PRA area: The EPPO region (séetps://www.eppo.int/ABOUT_EPPO/images/clickable pafeim)

The risk assessments were prepared according t@ Bedhdard PM5/5 (slightly adapted) which
has been approved by the 51 EPPO Member Coundémeswhich sets out a scheme for risk
analysis of pests, including invasive alien plamtsich may be pests according to the definitions
in the International Plant Protection ConventioBPPO engages in projects only when this is in
the interests of all its member countries, andaswmade clear at the start of the LIFE project that
the PRA area would be the whole of the EPPO regkanthermore, we believe that since invasive
alien species do not respect political boundatles risks to the EU are considerably reduced if
neighbouring countries of the EPPO region take vedeint action on the basis of broader
assessments and recommendations from EPPO.

All information relating to EU Member States is luded in the Pest risk assessment and
information from the wider EPPO region only actssteengthen the information in the PRA
document. The PRA defines the endangered areavithigsts all relevant countries within the
endangered area, including EU Member States. iBtéaition section lists all relevant countries
in the EPPO region (including by default those bfdember States and biogeographical regions
which are specific to EU member States). Hab#ats where they occur in the PRA are defined
by the EUNIS categorization which is relevant to Bember States. Pathways are defined and
relevant to the EU Member States and the wider ERRR®ber countries, and where the EWG
consider they may differ between EU Member Statesreon-EU EPPO countries, this is stated.
The establishment and spread sections specifidaliyil EU Member States. When impacts are
relevant for both EU Member States and non-EU ER&@ntries this is stated ‘The text within
this section relates equally to EU Member Statelsreom-EU Member States in the EPPO region’.

2
http://ec.europa.eu/environment/nature/invasiveidiecs/Prioritising%20prevention%20efforts%20throu
gh%20horizon%20scanning.pdf
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Where impacts are not considered equal to EU Mei@taes and non-EU Member States this is
stated and further information is included speaificfor EU member States. For climate change,
all countries (including EU Member States) are abered.

Stage 2. Pest risk assessment
1. Taxonomy:

Kingdom: Plantae, Tracheophyta, Spermatophytinagrdhopsida Rosanae, Malpighiales,
Euphorbiaceae, Triadica Lour. Speciégadica sebifergL.) Small (ITIS Standard Report 2017).

Synonyms: Croton sebiferuni.., Sapium sebiferurfL.) Roxh, Stillingia sebiferaL.) Michx.,
Carumbium sebiferurfL.) Kurz, Excoecaria sebiferé_.) Mull. Arg., Seborium chinendratf.

This genus was for many years united whpiumas sect.Triadica. Recently it has been
considered to constitute a separate genus charactdyy peculiar fruits, seeds, and leaf glands
(Esseret al. 1997).

Common name:

English: Chinese tallow tree, Small — tallowtresnicken tree; Florida aspen; popcorn tree;
vegetable tallow; white wax berry

Spanish: arbol del sebo

French: arbre a suif; arbre savon; glutier
Chinese: wujiu

German: Chinesischer Talgbaum

Plant type: Deciduous medium sized tree species

Related species in the EPPO regiomone
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2. Pest overview

Introduction

Triadica sebiferas a deciduous tree up to 20 — 30 meters in heligstnative to China and Japan,
but due to its commercial applications and poptyas an ornamental plant, sebiferahas been
introduced to Europe, North America, South Amer&fiica, Asia and the Australian continents
(GBIF, EDDMAPS, CABI). After escape and spreadsihow recorded widely in the southern
United States and Australia (NSW Department of Brymindustries, 2017; USDA 2008). Often,
more than 95% of seeds are viable, but viabiligpdrto between 10 and 50 % after one year in
natural settings (Rennet al 2002). A mature tree can produce an average 0f000 seeds
annually, depending on environmental conditions PBS2000; Jubinksy and Anderson 1996;
Bruceet al 1997). According to Scheld and Cowles (1981)ebiferacan grow up to 2.8 m tall
within two years after germination. In addition itdentional plantings by humans, birds and
waterways dispersg. sebiferaseeds (Brucet al 1997; Jubinksy and Anderson 1996; Reahe
al. 1999). Triadica sebiferareadily invades a variety of natural habitats aturbed sites,
especially grasslands and areas adjacent to watardt al 2009, Pileet al. 2017). In these
habitats,T. sebiferacan dramatically alter community species compasjtreduce diversity, and
affect nutrient cycling (Pilet al 2017).

Environmental Requirements

Altitude

* In the southern forests of the United States apprately 80 % of tallow invasions
occur at elevations lower than 50 m or slopes @f.<At higher elevations and with
steeper slopes, the likelihood of invasion dropanstically and “no invasion was
reported in the FIA [Forest Inventory Analysis] ador sites where elevation was
greater than 165 m or slopes were steeper than(G&ftiet al. 2009).

e In Taiwan,T. sebifergplantations occur at elevations of 400-700 m tial 1958).

* Surveys ofT. sebiferain the Indian Himalayas recorded trees at anudkitlimit of
1,600 m (Jaryast al. 2013).

« Pattison and Mack (2007) cites a record in the Hayes ofT. sebiferaat 1,800 m, but
the EWG was unable to retrieve the cited material.

Temperature

* In the southern forests of the United Stafesebiferadoes not occur at survey sites
where the mean minimum temperature in January efas\vib-12 °C (10°F) (Gaet al
2009).

« Grace (1998) suggested that the likeliest northeumdary ofT. sebiferato be where
average minimum winter temperatures dip to -12.&°C, or USDA zone 7b.

* In a climate modelling study, temperatures of 12af@ 24 °C were determined as the
lower temperature threshold for growth and lowaitliof optimal temperature growth,
respectively. The upper temperature limit for oatilgrowth and the upper temperature
threshold for growth were determined to be 35 °@ 40 °C, respectively. They
reached these values after consultation with aeeaagual temperature data from the
native range of . sebiferaPattison and Mack, 2008).

Precipitation

* In Taiwan,T. sebiferahas been reported on sites with average annueippiegion
ranging from 1,070 mm — 3,733 mm (Lehal 1958; Kirmse 1989; Meyer 2011).

e In the US and mainland China, 1,000 - 2,000 mmaernnual precipitation (pers
comm. E Siemann, 2017).

* Kirmse and Fisher (1989) described a New Mexicotalgon (US) wherd'. sebifera
grew well with average annual precipitation of 248, although trees were irrigated
for the first 2 months after transplanting (90.636vsval).



Soll

* Evidence from plantations and the native and nhra@crange off . sebiferaindicates
it is compatible with a wide range of soil typekays, loams, and sands (Scheld and
Cowles 1981, Brucet al. 1995; Radforeet al 1968).

» Triadica sebiferas tolerant of saline soils (Scheld and Cowles11%&n et al 1958).

e In Taiwan, Linet al. 1958 determined the chemical properties of swilthe “18 main
habitats ofT. sebiferaree.” Total nitrogen was 0-0.20% and pH was 23-8

» Triadica sebiferagrowth, including height, diameter, abovegroundniass, shoot
mass, and root mass was correlated with highemnsirition such as greater amounts
of nitrogen, potassium, and phosphorus (Siemann Rogers 2003; Rogers and
Siemann 2002).

* Meyer (2011) summarized the findings of researcigreater nitrogen content and the
growth/establishment successlofsebiferaThe addition of nitrogen in soils enhances
survival and growth but sometimes has no effecheVer has a negative effect.

* Ganet al (2009) found that in sites throughout the Sough&ksA, the probability of
invasion was greater closer to water bodies, likklg in part to soil moisture levels
that were favourable for establishment.

» Triadica sebiferaexhibits significantly lower seedling survivaltieatments with 23%
soil moisture compared to treatments witB1% soil moisture (Meyer 2011; Bruee
al. 1995).

» Pattison and Mack (2008) analysedisture conditions in the native and naturalized
rangesto determine optimursoil moisture conditions. They described these.2283
for the lower soil moisture survival threshold a@®5 as the low soil moisture
threshold for optimal growth (these values relatéhe index of soil moisture used in
CLIMEX when the soil moisture is to 0.2, this commhoresults in grass wilting, whilst
the value of 1 indicates the solil is saturatedi{fstet al. 2004).

Light
« Jones and McLeod 1990 found a positive relationbleipveen light availability and
biomass production where the greatest productiaagaieved under 100 % light. In
greenhouse experiments, seedling shoot and tataldsis were significantly lower in
ambient light than under an 87 % shade cloth. énfikld, seedlings perform much
better in open than shaded habitats.
Habitats

In North AmericaT. sebiferehas a wide environmental tolerance and can timiweany different
habitats including forests (can invade closed apenoforests), wetlands, grasslands, coastal
prairie, mesic sites, disturbed sites, low-lyinglds, swamp, and scrubby flatlands (Bretel.
1997; Carmarilleet al 2015; Langeland 2015). In the native range, im&H . sebiferas found

in disturbed habitats at low densitigs. Australia, the species is reported from wet sredong
river, lakes, streams and swamps. However, itglews in drier conditions including roadsides
and disturbed areas (NWS Department of Primarydirdas, 2017).

Symptoms (Impacts)
Where it invadesT. sebiferacan disrupt ecosystem processes, decrease bisitiyend alter
community structure (Brucet al 1997; Jubinksy and Anderson 1996; Cameron anchc®pe
1989). Due to its rapid leaf decompositidn, sebiferacan alter soil chemistry (Cameron and
Spencer 1989), which may allow it to better compete native plants (Camarillet al. 2015).
Triadica sebiferareadily replaces native vegetation and can estallominant stands (Brueg
al. 1997; Camarilleet al. 2015; Neyland and Meyer 1997). In Texas, invasmii. sebiferehave
converted coastal grasslands into forests (Beti@ 1997; Camarillet al 2015). Harcombet
al. (1993) showed that 15-year-didsebiferastands had significantly higher net productivits
the ecosystem it replaced. Established stands s¢biferaare very difficult to eradicate (USDA
2000; Camarilleet al. 2015; Bruceet al. 1997).
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Identification

There are no congeneric species within the EPP@mragcluding the EU Member States. A
deciduous tree 20 to 30 meters tall (Appendix §ufe, 1). Low-spreading and multi-forked to
tall and columnar. Stem often crooked and gnargapéndix 3, Figure, 2). Bark is grey, brown,
and rough. Exudes a milky sap. Twigs slender. R=tia-6 cm long, with 2 sessile disc-shaped
glands at the apex. Leaf-blades broadly rhombit¢eygva-7.5 x 1.5-7 cm, abruptly acutely
acuminate, broadly cuneate to rounded, subtruratatee base, entire, lateral nerves 7-12 pairs,
glaucous beneath. Stipules 1-2 mm long, obfliseebiferalowers from April to June, producing
both male and female flowers. Fruits are 1 cm thwbed capsules expected to mature in the
autumn. Seeds are 8 mm long and chalky white (eovby a white wax) (Flora of China 1972;
Bruceet al 1997; Scheld and Cowles 1981) (Appendix 3, FigBye For additional information
on identification including variations in morpholpgee Flora of China (1972).

Existing PRAS

Hawaii: Australia/New Zealand Weed Risk Assessnagla@pted for the Pacific. Pacific Island

Ecosystems at Risk (PIER). This risk assessmedtqgtsethe likelihood of invasions of species in

Australia, Hawaii, and the high islands of the RacResults are also sometimes modified for the
State of Florida. The risk assessment for HawairestT. sebiferal4, indicating that the species

poses a significant risk of becoming a problematicader (PIER 2005). Accessed at:

http://www.hear.org/pier/wra/pacific/triadica_sedyd _htmlwra.htm

Florida: Australia/New Zealand Weed Risk Assessment addptédorida. Data used for analysis
published in: Gordon, D.R., D.A. Onderdonk, A.M.xi-dR.K. Stocker, and C. Gantz. 2008.
Predicting Invasive Plants in Florida using the #al&an Weed Risk Assessment. Invasive Plant
Science and Management 1: 178-195. Score: 18 Aedess at:
http://www.hear.org/wra/tncflwra/pdfs/tncflwra_sapi_sebiferum_ispm.pdf

California: Bower M. J., Aslan C. E., Rejmanek M. 2009. Invasimtential ofT. sebiferatree
(Triadica sebifera in California’s Central Valleylnvasive Plant Science and Managem2nt
386—-395. This study determined California’s Cemialey to be highly susceptible to invasion
by T. sebifera

Georgia: The species was rejected with a highafishkvasiveness (score 19) and with a confidence
of 75.8 out of 100.
(https://pre.ice.ucdavis.edu/sites/default/fileslizain _bill/PRE-5690.pdf)

Texas: The species was rejected with a high riskwafsiveness (score 20) and with a confidence
of 81 out of 100.
Texas:https://pre.ice.ucdavis.edu/sites/default/filesfiadin _bill/PRE-5238.pdf

Spain: Andreu & Vila (2009) performed two differagpes of Weed Risk Assessments (WRAS)
for 80 species for Spain, includidg sebiferaFor both the "Australian” WRA and "Weber-Gut"
WRA methodologiesI. sebiferaearned an “intermediate” level of risk of invasi@dfndreu &
Vila, 2009).

Socio-Economic Benefits

Triadica sebiferais a highly valued species for both its ornamenqiahlities and productive
capability in agricultural and industrial sectofallow wood is white and close-grained, suitable
for carvings, furniture, carts, and match makingva#i as incense (Liet al 1958; USDA 2000).
The leaves are used to make a black dye and méaaret al 1958; USDA 2000).

Triadica sebiferaseeds are a source of vegetable tallow, a dryingral protein food. The outer
covering of the seeds contains solid fat knownlaia€se vegetable tallow and the kernels produce
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a drying oil called Stillingia oil. Candles, soapth dressing, and fuel are made from the tallow.
The oil is used in machine oils, as a crude lanhpaod in making varnishes and paints, because
of its quick-drying properties. The presscake renmg after tallow and oil extraction can be
processed to make a valuable animal feed and héwoednrich in protein. Different parts of the
plants are used in traditional Chinese medicinelAIR000, PROSEA 2001, Gaa al.2016).

In the early 28 century, the Foreign Plant Introduction Divisiohthe U.S. Department of
Agriculture promoted tallow tree planting in thelf30oast and Southern US states to establish a
local soap industry (Dewakt al 2011; USDA 2000). When cultivated under converdlo
agriculture methodg,. sebiferacan be grown over extensive areas of land angicande woody
biomass for direct burning or conversion to chakasthanol, and methanol (USDA 2000; Scheld
and Cowles 1981). Weat al (2010) demonstrated. sebiferaseed oil can be converted to
biodiesel. Due to its ability to re-sprout, itsichgrowth rate, and its tolerance to flooding, dybu
and salt,T. sebiferahas been considered as biomass crop for the @altaegion of the US
(Scheld and Cowles 1981; USDA 2000).

Birds, wild and domestic, will feed on the seedd ans sometime recommended as a bird food
(USDA 2000, Rennet al. 1999). The flowers of. sebiferaare visited by honeybees, contributing
to a commercially desirable, light-colored honeeifReet al. 1999; USDA 2000)Triadica
sebiferais recognized as an important species for comalehoney production in Louisiana
(Lieux 1975).

Repeated introductiong:. sebiferahas an extensive history of cultivation and sald as an
ornamental, especially in the in United States ¢(Bet al 1997, Camarillet al 2015, Siemann
and Rogers 2003). By 1983, 200,000-300,000 trees Wweing grown for ornamental trade in
Houston, Texas alone (USDA 2000).

Within the EPPO region, apart from the speciesrimamental plant trade, there are no current
socio-economic benefits for the species. Currettibfe is little information available on the value
of the species in horticulture. The species iedlisas available from two suppliers in the UK
(https://www.rhs.org.uk/Plants/Nurseries-Search-Reguery=23967) The EWG did not find
any additional information for suppliers within tBE#PO region including EU Member States
except for the information below.

Seeds of the species are available via a numhbanrlioie supplier:
http://b-and-t-world-seeds.com/cartall.asp?spedigadica%?20sebifera&sref=545154
https://www.amazon.com/Chinese-Tallow-Triadica-fexla-Ornamental/dp/B01L3A1DR4
http://www.panglobalplants.com/

Historically at the beginning of the #@entury in Europe, many countries (for examplby ltend
France) have explored the economic benefits obgieeies for oil production (Antonelli, 1820;
Société nationale d'horticulture de France., 188%eleur-Deslongchamps, 1832).
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3. Is the pest a vector? Yes [ No X

In North America,T. sebiferas repeatedly described as relatively free ofoseripests and even
pest resistant (Rogers and Siemann 2002; Schel@anwtks 1981; Jubinsky and Anderson 1996).
No descriptions of negative ecological effects it@sgyifrom the transmission of a pest or pathogen
into a novel environment by. sebiferavere found in the literature we reviewed.

4. Is a vector needed for pest entry or Yes O No X
spread?

No vector is necessary for sebiferao enter into or spread within the PRA area. Oreratia
plantings, bird dispersal, and waterways, are piymaechanisms of seed dispersal (Bratal
1997; Jubinksy and Anderson 1996).

5. Regulatory status of the pest

In the USA,T. sebiferas listed as a noxious weed in the following Statdorida, Mississippi,
Texas, and Louisian&itps://plants.usda.gov/core/profile?symbol=TRSEG6)

In Australia,T. sebiferas regarded as an environmental weed in New Sdatles and a potential
environmental weed in south-eastern Queenslandi@&nie City Council, 2018).

In the EPPO region there are no regulations spdafl. sebifera.



6. Distribution®

Continent Distribution (list countries, or Provide comments on Reference
provide a general indication , e.g. the pest statusin the
present in West Africa) different countries
whereit occurs (e.g.
widespread, native,
introduced....)
Africa South Africa, Sudan, Uganda, Non-native. Limited | CABI (2017), GBIF (2017,
Zambia distribution. At this | EDDMAPPS, USDA (2008);
time, the EWG conside
the species shows np
signs of invasiveness in
Africa.
Americas USA (Mississippi, Texas, Non-native and CABI (2017), GBIF (2017,
Florida, Georgia, South invasive. EDDMAPPS, USDA (2008);
Carolina, North Carolina, Bruce (1997); Carmarillet
California, Louisiana, Arkansas, g(-)éi?sl?z’o%gmgﬂg r?rg(;ﬁ
Alabama, Hawaii, Louisiana, ;
Oklahoma, Virginia) al. (2008); DeWalet al
' (2011)
Mexi Non-native and
e>.<|co o planted without
Caribbean (Martinique, Cuba) | showing signs of
Brazil Peru invasiveness
Asia China, Japan, South Korea Native CABI (2017), GBIF (2017),
EDDMAPPS, USDA (2008),
Bruceet al (1997); Siemann
and Rogers 2003; ); DeWat
i i i al. (2011
India, Pakistan, Taiwan Non-native and mostly ( )
planted.
Taiwan (uncertain staft
planting within the Visconti (2013); Batchelor
region for ornamental | (2017); Dillwyn and
botanical gardens. Not Hortus Paddingtonensis
present in the natural | (1797); Hortus Kewensis
environment. (1814).
Oceania Australia, New Zealand Introduced and CABI (2017), GBIF (2017),

invasive in Australia

New Zealand —
planted individuals

EDDMAPPS, NSW Primary
Industries (2017); Wang and
Ecroyd (2009).

8 See also appendix 4: Distribution summary for EU Member States and Biogeographical regions



Continent Distribution (list countries, or Provide comments on Reference
provide a general indication , e.g. the pest statusin the
present in West Africa) different countries
where it occurs (e.g.
widespread, native,
introduced....)

not showing signs of
invasiveness

Introduction
Triadica sebiferais native to China and Japan with a non-nativé&illigion showing invasive
behaviour in the USA and Australia.

North America

In the Southern USAT. sebiferails a major invasive species. Although it was finstoduced in
the late 18 century, it did not become invasive until the"2@ntury, especially the latter half.
This invasion pattern may be due to greater prdpagtessure brought about by large-scale
commercial plantings and hurricanes. Invasions edngrasslands to woody thickets, displaces
native species, and disrupts ecological procegsesrding to DeWaltet al (2011): ‘Present
populations near the sites of the earliest intrtidas of Chinese tallow tree to the southeastern
USA (Charleston, South Carolina and Savannah, Gaagpear to differ in genetic composition
as well as genetic diversity from populations resglfrom introductions made approximately 120
years later to the rest of the southeastern USA.”

Central and South America

In Central and South America, there is no evidefagidespread establishment or invasion by
T. sebifera.

Australia

According to the NSW Government in Australia: $tfast becoming an invasive environmental
weed of water courses and native vegetation are@siginally introduced to Australia as an
ornamental tree with beautiful coloured foliageh#is been planted in streets and garden in
southeast Queensland and northern New South W¥&8/]. Naturalised populations have now
been identified in various locations throughoutteeast Queensland. The largest infestation of
T. sebiferatree exists near Casino, NSW. Smaller infestatamesevident throughout the North
Coast, Central Coast and New England regions of NSWAalized plants also exist in Victoria.”
(NSW Factsheet 2017). According to DeWadital (2011): “We are unaware of when Chinese
tallow was introduced to Australia; however, ithggc similarity to the rest of the southeastern
USA indicates that it may have been introducededarly 1900s to Australia at the same time
it was being extensively planted in areas alongUBé coast of the Gulf of Mexico or that it
represents a secondary invasion from the southredd®A.”

Europe

Triadica sebiferavas introduced and planted in the south of Fraimee the 19 century (Société
nationale d'horticulture de France, 1832). The 8@l Garden” of Paris tested the species for oil
production during the beginning of 2@entury. In the UKijt was introduced in the ¥8century,
probably as early as 1703 (Batchelor, 2017; Dillwgimd Collinson, 1843). In Italyif was
introduced and planted in Botanic Gardens and Agtical experimental fields at least since the
19" century (Banfi and Visconti, 2013). In the Netheds,it wasintroduced and planted in the
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Botanic Garden of Amsterdam (pers. comm. G. Bru2@d,7). In Germany, Portugal and Spain,

it wasintroduced and planted in Botanic Gardens (pemsnecoG. Brundu, 2017).

7. Habitats and their distribution in the PRA area

Habitats EUNIS habitat types | Status of Is the pest Comments | Reference
habitat (eg present in (e.g.
threatened or | the habitat major/minor
protected) in the PRA habitats in
area the PRA
(Yes/No) area)
For example, B1.8 .
Coa_stal Moist and wet dune Partially No Major Pileet al 2017
habitats threatened
slack
For example, D5
Mires, bogs, | Sedge and_ reed be@®artially No Medium Pile et al 2017
fens normally without threatened
free-standing wate
Woodland,
forest and For example: G1, | Partially : .
other 1.1,2,3,4and 5 |[threatened No Major Pileetal 2017
wooded lan
For example: E2, | Partially , .
Grasslands E3, ES and E threatene No Major Pileet al 2017
Habitat For example, X13 - : .
complexes 16, 24, 2. NA No Major Pileet al 2017
Heathland, ) .
scrub and For example: F9, | Partially No Major Pileet al 2017
tundrz FA &B threatened

In North AmericajT. sebiferehas a wide environmental tolerance and can tinmiweany different

habitats including forests (capable of invadingsetb and open forest systems), wetlands,
grasslands, coastal prairie, mesic sites, distudneds, low-lying fields, swamp, and scrubby
flatlands (Bruceet al. 1997; Camarilleet al 2015; Langeland 2009). In the native range, im&h

T. sebiferas found in disturbed habitats at low densities.

Within the EPPO region and Europe in particulag, gpecies is currently absent from the natural
environment. However, the EWG consider that theciggewill be able to establish within the
EPPO region in similar habitats to that of its isiva range in the USA. These include coastal
habitats, woodland and forests, grassland, lantsslyawooded and heathland. Other habitats
detailed above can be at risk (see above).
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8. Pathways for entry

(in order of importance)

Possible pathways

Pathway: Plants and seeds for planting
(CBD terminology: Escape from confinement)

Short description explaining why
it is considered as a pathway

T. sebiferahas a long history of deliberate planting withie EPPO
region (see for example Kew, 1814; Antonelli, 1838eds can b,
bought on the internet and shipped nearly anywhretee EPPQ
zone (see below)l. sebiferais available via nurseries within tf
EPPO region. The species can also be purchasedlna suppliers
outside of the EPPO region.

Examples of online suppliers include:
http://b-and-t-world-
seeds.com/cartall.asp?species=Triadica%20sebifest&B15154

https://www.amazon.com/Chinese-Tallow-Triadica-&air-
Ornamental/dp/B01L3A1DR4

http://www.panglobalplants.com/

Is the pathway prohibited in
the PRA area?

No, the pathway is not prohibited within the EPRQIion.

Has the pest already
intercepted on the pathway?

Yes, the species is actively sold via a numbent&rnet suppliers
within the region and outside of the EPPO regi@e @bove).

What is the most likely stage
associated with the pathway?

All growth forms except for large trees are asdedavith this
pathway, including trade of seeds.

What are the important factor
for association with the
pathway?

sNurseries and seed suppliers will ship stock thinoug the world.
The seed will survive storage.

Is the pest likely to survival
transport and storage in this
pathway?

Yes, seeds will survive storage and live plant$ bélshipped to
ensure plant survival.

Can the pest transfer from this
pathway to a suitable habitat?

Yes. Likely through intentional introductions byrhans. However

given the seeds can be dispersed by birds andwatsy any tree

producing berries within the EPPO region could Hee drigin of a
new establishment, especially trees that are plangar moving
bodies of waterT. sebiferacan survive in urban, rural, natural,
disturbed habitat.

Will the volume of movement
along the pathway support
entry?

It is likely that all seed stock is obtained fromtside of the EPPO
region. However, the EWG does not have any figarethe
volume of movement along this pathway.

Will the frequency of movement
along the pathway support entry

Yes, as it is likely that all seed stock is obtdifimm outside of
4he EPPO region. However, the EWG does not haydigures
on the frequency of movement along this pathway.

Likelihood of entry

Low [ Moderate High

Likelihood of uncertainty

Low ] Moderaté

High

e

ne

nd




As the species is imported as a commodity, all pe@o biogeographical regions will have the
same likelihood of entry and uncertainty scores.

Do other pathways need to be considered? NO

9. Likelihood of establishment in the natural environment PRA area

Temperature and precipitation are the most stringhérd climatic factors to determine likelihood
of establishment of the species in the non-natorghnAmerican range. This is likely to be similar
in the EPPO region including the EU territory. Agdhat experience winters with temperatures
regularly dipping below -1Z are most likely to constitute the northern Igndf T. sebifera
establishment in the EPPO region (Garal 2009; Grace 1998]riadica sebiferais not adapted

to dry conditions and this can restrict the speestablishment in habitats not close to waterbodies
in the Mediterranean region.

Habitats where the species is most likely to eshblithin the EPPO region includeoastal
habitats, woodland and forests, grassland, lantsslyawooded and heathland. sebiferawill
establish in a wide range of soil types: claysirisaand sands.

The model predicts a region of potential suitapiidr T. sebiferan southern Europe (Appendix 1,
Figure 5). Countries in which. sebiferamay be capable of establishing widely include latise
bordering the northern Mediterranean Sea, fromugattto Turkey. The model predicts that
establishment in the rest of Europe will largelygvevented because of low summer temperature,
with moisture limitation in central Spain and fréistitation in far eastern central Europe (Appendix
1, Figure 6).

In terms of Biogeographical Regions, those predicte be most suitable fof. sebifera
establishment in the current climate are the Mediteean and Black Sea assuming the species is
present close to waterbodies in micro-habitats wigih soil moisture (Appendix 1, Figure 9).

Potential reasons why the species has not establisithin the EPPO region to-date, despite being
planted historically may include, a lack of propkeguressure, lack of suitable genotypes, the specie
being contained when historically planted, and [mecipitation or low temperatures specifically
affecting seedling establishment.

There are no known natural enemies for this specite EPPO region.
A moderate rating of likelihood of establishmens l@en given for the natural environment based

on the lack of propagule pressure. A high ratingioertainty has been given as the species is
currently not present in the natural environmerthinithe PRA area.

Rating of the likelihood of establishment natural Low [ ModerateX High O
environmer
Rating of uncertainty Low [ Moderate[] High X

10. Likelihood of establishment in managed environment in the PRA area

Although T. sebiferais a popular ornamental species, there is no ev&lé¢hat professional
landscapers in Europe and the wider EPPO regiant ités tree. The species has been grown
within greenhouses in botanical gardefs. sebiferais known to establish in disturbed
environments in its invasive range (Rereteal 1999; Jubinksy and Anderson 1996), so it is
expected to be the same in the PRA area.
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A moderate rating of likelihood of establishmenthe PRA area in the manged environment has
been given as the species has been shown to ektablthese situations in similar climatic
conditions to the EPPO region (EWG opinion). Howews this has yet to be realised in the EPPO
region including the EU, a moderate rating of utaiaty is given.

Rating of the likelihood of establishment in martage | Low [J ModerateX High [J
environmer
Rating of uncertainty Low [] ModerateX High U]

11. Spread in the PRA area

Natural Spread

A variety of bird species (for example the Europ8tarling outside of the EPPO region) have been
recorded consuming and spreading the seetiss#biferacontributing to new establishments and
invasion success df. sebiferain the Southern US (Renmt al. 1999; 2001; 2002; Jubinksy and
Anderson 1996)Triadica sebiferacan also spread along waterways, after heavy, rhawgling,

or proximity to rivers and streams because seead$l@at (Jubinksy and Anderson 1996; Brate

al. 1997; NSW Factsheet 2017). In the,W8der natural means, sebiferahas been shown to
spread up to 350 km over a 20-year period (perantdSiemann, 2017). Therefore, natural spread
is likely to facilitate transfer to suitable haligan the EPPO region including EU Member States.
At present however, the volume of movement will spport spread within the PRA area as the
species is not present in the natural environment.

Human assisted spread

Deliberate planting of. sebiferaseeds or young plants remains the most likely fofrhuman
assisted spreadriadica sebiferahas the potential to be spread through the hottialltrade as
numerous suppliers selling the species within thé?P&@ region (for example
http://www.panglobalplants.coi/The species is currently present in a limitechhar of botanical
gardens within the EPPO region including EU Mem$8tates. Human assisted spread and the
likelihood of transfer to a suitable habitat isthigithin the PRA area.

A high rating of spread has been given as the gepdt@s the potential to be spread by birds over
long distances and via waterbodies, coupled wighniovement of the species by humans, with
moderate uncertainty, as natural spread has naicgetred in the PRA area

Rating of the magnitude of spread Low [] Moderatel] High X
Rating of uncertainty Low ModerateX High UJ

12. Impact in the current area of distribution
12.01 Impacts on biodiversity

In the USA,T. sebiferadisplaces native plant species and establishesndomstands, and can
transform areas of prairie and grassland to wobdbkeéts within ten years (Brucst al. 1995,
Bruceet al 1997, Siemann and Rogers 2003, Cameron and SpE9®®). Triadica sebiferahas
been shown to invade south east coastal prairtaghiae sole habitat of the federally endangered
Attwater's prairie chickenlfympanuchus cupido attwatgrthe exclusive wintering ground of the
federally endangered whooping cra@ys americang and important habitat for several other
critically imperilled grassland birds. In additioone federally endangered and 12 critically
imperilled (category 11) plant species occur inrdmaining fragments of this once vast system.

When leaf material becomes incorporated into théemwhody, this has shown to be toxic to

amphibians (Cottoet al 2012). Leonard (2008) showed that the leaf liteam impact the native

habitat by: (1) Leaf litter has a direct effectwater quality (2)T. sebiferacan cause differential

survival and performance of tadpoles (3) Differencewater quality due to leaf litter can cause
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changes in tadpole behavior () sebiferaleaf litter breaks down much faster than litteonfr
native trees and this influences aquatic commuootyposition.

Triadica sebiferaexhibits rapid leaf decay, which may alter soilriants (primarily higher levels
of nitrogen) in ecosystems with fewer deciduousdr€riadica sebiferacan alter nutrient cycling
and the species composition of decomposers.

Triadica sebiferasupports a lower diversity of arthropods than coworing native trees in Texas
(Hartley et al. 2010) and native prairies it displaces (Harégyal 2004, Cameron and Spencer
2010).

The NSW Department of Primary Industries (2017)hhgits that impacts seen in the US are
similar to that seen in Australia.

At 15 years old,T. sebiferastands in Texas demonstrated significantly highetr primary
productivity than adjacent native prairie (Harcongheal 1993). Cameron and Spencer (1989)
found that inT. sebiferawoodland the concentration of nutrients P, K,sNN, Zn, Mn, and Fe
were significantly higher than native prairie, véehNg and Na were significantly lowér. sebifera
exhibits rapid leaf decay, which may increase eatrialteration in ecosystems with fewer
deciduous trees (Cameron and Spencer 1989).

In invasive contextsT. sebiferacan alter nutrient cycling and species composi@onong
decomposers (Weber 2003; Zetial 2006; Cameron and Spencer 1989). Siemann and oger
(2003) demonstrated that the competitive advantiigdayed byT. sebiferain the Southern US
may be due to escape from specialist herbivoreter Abhmparing populations from the invasive
range in Texas to populations from the native ramgé€hina, Siemann and Rogers (2005)
concluded that “invasiv&apiumecotypes have a greater capacity to compensateefbirvory
damage than nativ@apiumecotypes.”

Based on the impacts shown in the current areaistfitiition, a high rating of impact on
biodiversity has been given with low uncertainty.

Rating of the magnitude of impact in the currergaaof | Low [J Moderate[] | High X
distributior
Rating of uncertainty Low X Moderate[] High [J
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12.01. Impacts on ecosystem services

Ecosystem service| Does the Short description of impact Reference
IAS impact
on this
Ecosystem
service?
Yes/No
Provisioning Yes T. sebiferacan decrease water qualil Leonard 2008
The species can also displace native
species reducing genetic resources.
Regulating Yes T. sebiferaseedlings can establish at sydieyer 2011,
high densities that fine fuels are lackinGrace 1998,
even in a stand of smaller trees. The®éeber 2003;
changes in fuel characteristics result| ibou et al
patchier and/or less severe fire2006;
negatively impacting native specip€ameron and
(Meyer 2011).T. sebiferamay rendef Spencer 1989;
some areas inflammable. Harcombeet
T. sebiferastands in Texas demonstraE%i- 1993
higher net productivity than the origingal
grassland ecosystem.
Cultural Yes Transforms grassland into woody thickeBruceet al
which can reduce human access to afd£97;
for recreational purposes and possibubinksy and
adjacent waterways. Anderson
1996

Based on the impacts shown in the current areastililition, a high rating of impact has been

given with low uncertainty.

Rating of the magnitude of impact in the currerdgaaof | Low [ Moderatel] High X
distributior
Rating of uncertainty Low X Moderate] High (I

12.02. Describe the adverse socio-economic impa€tle species in the current area of distribution

Removal of large trees is expensive (mulching ezt ap to $1 000 per acre) ahdsebiferawill
regenerate if not fully excavated (Jubinksy and é&sdn, 1996, USDA, 2000, Meyer, 2011).
However, current management practices are to appipicide to cut stumps. In addition,
following up monitoring will be needed to exhaust seed bank in areas under control. This will
incur additional costs. In the USA, the speciesliesen shown to degrade pasture land @ik,

2017).

Human contact with the sap can causes irritatiahiagesting any part of this plant can cause
gastrointestinal upset, nausea, and vomiting (USZD®0). The species is also toxic to livestock

(Russellet al 1969).




Based on the cost of removal and the fact thaspeeies has been shown to cause impacts to
human and livestock a moderate rating of socio-econ impact has been given, with low
uncertainty.

Rating of the magnitude of impact in the currergeaof | Low [J ModerateX High UJ
distributior
Rating of uncertainty Low X Moderatel[] High UJ

13. Potential impact in the PRA area

AsT. sebiferds absent from the natural environment in the ER&Rfibn, all data on impacts comes
from other regions of the invaded range. Thusinddirmation on impacts can only be used as a
proxy to the EPPO region including the EU territory

Will impacts be largely the same as in the curezat of distribution¥es (in part)

The habitats where the species has biodiversityangystem service impacts in the US are present
in the EPPO region, and EU territory in particulacluding coastal habitats, woodland and forests
(including riparian forests), grassland, land spigrsvooded and heathland. In similar climatic
conditions to the PRA area, such as California,siecies has been recorded as naturalised with
the potential to spread along low lying ripariabitets (Bowelet al 2009). On the basis of climatic
and habitat similarity, similar impacts may be expd for the EPPO region and the and EU
territory.

However, in the most severely affected region, Stmaithern USA, it is possible that a high
propagule pressure exacerbated the impact. The U&igAn promoting the large-scale planting
of T. sebiferain the Gulf Coast states in the early 1900s (thougtentially as early as the 1700s
(Pile et al. 2017).T Triadica sebiferahas been widely grown and planted for ornamendalet in
Houston, Texas alone (USDA 2000; Carmargéfoal 2015). Therefore, without this propagule
pressure occurring in the EPPO region, such impaatsnot be realised.

In addition, warm, moist low-lying forest and cadggrasslands feature more prominently in the
USA Gulf States than across the PRA region. Thetmesere impact off. sebiferais the
conversion of grassland to woody thickets.

Based on climate modelling (see appendix 1), teasathat would face the greatest risk of severe
impact are wet grasslands and riparian woodlantiseiMediterranean and Black Sea.

The text within this section relates equally to BEmber States and non-EU Member States in the
EPPO region.

13.01. Negative impacts on biodiversity

A higher rating for uncertainty (compared to therent area of distribution) reflects the fact that

the species is not currently present in the natemaironment within the EPPO region and EU
Member States.

Rating of the magnitude of impact in the area of | Low Moderate[] | High X
potential establishme
Rating of uncertainty Low Moderate[] | High X

13.02. Negative impact the pest may have on catgjof ecosystem services
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A higher rating for uncertainty (compared to therent area of distribution) reflects the fact that
the species is not currently present in the naemaironment within the EPPO region and EU
Member States.

Rating of the magnitude of impact in the area déptal Low [ | Moderate[] High X
establishmet
Rating of uncertainty Low Moderatel[] High X

13.03Socio-economic impact of the species

A lower rating of socio-economic impact and a highating of uncertainty (compared to the
current area of distribution) reflects the factt tthee species is not present in the EPPO region and
EU Member States and thus management costs and adbkeciated costs would not be as
significant as in the invaded range.

Rating of the magnitude of impact in the area dépbal Low X Moderate High U
establishmet
Rating of uncertainty Low ModerateX High I

14. Identification of the endangered area

The EWG considers that the endangered area is pigmaodland and forests, grassland, land
sparsely wooded, heathland and dune slacks withen Mediterranean and Black Sea
biogeographic regions. Within this area, habitatsinsusceptible are those with sufficient soll
moisture such as margins of small waterbodies fe/grs, ponds or lakes). Although there is
limited suitability in other regions, e.g. the Aitec areas, the EWG considers that these areas are
less likely to be at risk from invasion.

The model predicts a region of potential suitapildr T. sebiferan southern Europe (Figure 5).
Countries in whiclT. sebiferamay be capable of establishing widely include fadise bordering
the northern Mediterranean Sea, from Portugal i@y The model predicts that establishment
in most of the rest of Europe (see Figure 6) is lé®ly because of low summer temperature. In
addition, moisture is expected to be limiting imtal Spain and frost may reduce suitability in
far eastern central Europe (Figure 6).

In terms of Biogeographical Regions those predidiedbe most suitable foll. sebifera
establishment in the current climate are the Mediteean and Black Sea biogeographical regions,
including the following countries EU: Portugal, $pasouthern coast of France, lItaly, Croatia,
and Greece.

15. Climate change

The influence of projected climate change scendrassnot been taken into account in the overall
scoring of the risk assessment based on the higislef uncertainty with future projections.

The climate change projections for the 2070s sudbgasunder the less extreme RCP4.5 scenario
the suitable region in Europe will have extendedhwards, especially in western Europe where
warmer summers may mean that the southern Uniteddéim and the southern Baltic coast
become more suitable (Figure 7). Under the moreemd RCP8.5 scenario, the northwards
expansion is even greater, especially in eastemopeu(Figure 8). This is likely driven by a
relaxation of frost constraints.

In the evaluated climate change scenarios, pretistgability was stable in the Mediterranean
but increased in the Black Sea. Other biogeograpgons predicted to strongly increase in
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suitability are Atlantic, Continental, Pannonianda8teppic (Figure 9). The climate change
projections for the 2070s suggest that under the dextreme RCP4.5 scenario the suitable region
in Europe will have extended northwards, especiallwestern Europe where warmer summers
mean the species may be capable of establishisguthern United Kingdom and the southern
Baltic coast (Figure 7). Under the more extreme &6Rcenario, the northwards expansion is
even greater, especially in eastern Europe (Figur&his is likely driven by a relaxation of frost
constraints. The countries within the endangere@d ander climate change include: Portugal,
France, Germany, Ukraine, Georgia, Turkey, Rusaiagce, Albania, Bosnia and Herzegovina,
Croatia, Slovenia, Austria, Hungary, Italy, and tioeth coastline of Algeria.

15.01. Define which climate projection you are gsirom 2050 to 2100
Climate projection: 2070

15.02 Which component of climate change do youktisrmost relevant for this organism?

Temperaturgyes) Precipitationyes) CQ levels(no)
Sea level ris¢no) Salinity (no) Nitrogen depositioKyes)
Acidification (no) Land use changges) Other (please specify)

Are theintroduction pathways likely to change due to climate changg
(If yes, provide a new risk and uncertainty score)

No. The introduction pathways are unlikely to char{ghoderatg
with moderate uncertainty) as a result of climatange becaus
the primary pathway for entry into the EPPO regmimtentional
landscape planting

Is therisk of establishmentlikely to change due to climate chandi?
yes, provide a new risk and uncertainty score)

Yes. The area climatically suitable for sebiferawill increase,
therefore the risk of establishment in the oveePO region will
increase as well. If precipitation increases duelitbate changd.

sebiferacould increase the possibility of establishment. Wanget al. 2011; Garet al
2009

Reference

eEWG opinion

Reference

The rating for establishment is increased from matgeto high with high
uncertainty for the natural environment and fronderate to high with &
high uncertainty for the managed environme

Is therisk of spread likely to change due to climate changd?es,
provide a new risk and uncertainty score)

In the PRA region, winter temperature is a majaiting factor for
the establishment and spread Df sebifera If average winte
temperatures increase due to climate change, jeiteange ofT. (See climate modelling
sebiferacould increase as well. appendix)

Reference

The rating of spread will remain high and the utaaty will raise from
low to higt

Will impacts change due to climate chandé?es, provide a new risk
and uncertainty score)

With increasing temperature it is possiflesebiferamay impact
the EPPO region as the area of suitability increa§&iven theg
majority of suitable land in the EPPO region ith&t northern limits
of T. sebiferi establishment, high¢emperatures could cause m

Reference

EWG opinion
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rapid growth and biomass accumulation, resultingy@ater impact
to native species.

)

However, the rating for impact on biodiversity awbsystem services will
remain high with high uncertainty and socio-ecorrimpacts will
increase from low to moderateth a high uncertainty

16. Overall assessment of risk

The results of this PRA show thatiadica sebiferaposes a high risk to biodiversity in the
endangered area (Mediterranean and Black Sea lgoaacal region) with a high uncertainty.
Triadica sebiferas an aggressive invader in the southern UniteteStdhe most serious effects
of invasion appear to have occurred following wgtead commercial and ornamental planting of
the species (USDA 2008; Scheld and Cowles 1981¢d3tial 1997). While it displays broad
habitat suitabilityT. sebiferaappears limited by cold winter temperatures aedsgradients (Gan
et al 2009; USDA 2008). Warmer regions in the PRA aspecifically the Mediterranean, face
the highest risk of . sebiferaestablishment. However, there is currently no evae ofT. sebifera
establishment in the PRA region.

Pathways for entry:

Plants for planting

Likelihood of entn Low Moderate High X
Likelihood of uncertaint Low ModerateX High

Likelihood of establishment in the natural environnent in the PRA area

Rating of the likelihood of establishment in theunal Low Moderate X High
environmer
Rating of uncertain Low Moderate High X

Likelihood of establishment in managed environmenin the PRA area

Rating of the likelihood of establishment in thenaged |Low Moderate X High
environmer
Rating of uncertain Low ModerateX High

Spread in the PRA area

Rating of the magnitude of spre Low Moderate High X
Rating of uncertain Low ModerateX High
Impacts

Impacts on biodiversity and the environment

Rating of the magnitude of impact in the curreisanf |Low Moderate High X
distributior
Rating of uncertain Low X Moderate High

Impacts on ecosystem services

Rating of the magnitude of impact in the curreiganf |Low Moderate High X
distributior
Rating of uncertain Low X Moderate High

Socio-economic impacts
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Rating of the magnitude of impact in the curreiganf |Low Moderate X High
distributior
Rating of uncertain Low X Moderate High
Impacts in the PRA area
Will impacts be largely the same as in the curezat of distribution¥es (in part)
I mpacts on biodiversity in the PRA area
Rating of magnitude of impact on biodiversity ia Hrea of LowD Moderater] High X
potentialestablishmei
Rating of uncertainty Low Moderater] High X
I mpact on ecosystem servicesin the PRA area
Rating of magnitude of impact on ecosystem seriicé® area | | o | Moderate™ High X
of potential establishme
Rating of uncertainty Low Moderater] High X
Socio-economic impact in the PRA area
Rating of magnitude of socio-economic impact inatea of LowX | Moderater High
potential establishme
Rating of uncertaini Low Moderate X High

28




17. Uncertainty

There is a high uncertainty for establishment enriatural environment within the EPPO region.
The species has historically been planted withenERPO region but it has not shown any signs
of invasiveness. In the US, establishment has bad by high propagule pressure where the
USDA began promoting the large-scale plantind@.cdebiferan the Gulf Coast states in the early
1900s.T. sebiferavas widely planted as an ornamental in Houstomduhe 1950 -1980s (USDA
2000; Carmarilleet al. 2015). Therefore, without this propagule pressw®urring in the EPPO
region, such impacts may not be realised. Finallyigh level of uncertainty has been highlighted
for impacts on biodiversity and ecosystem servidéss uncertainty is linked to the uncertainty
in establishment and the low propagule pressutiearabsence of widespread planting. The high
uncertainty of invasion risk within the PRA areafusther supported by a lack of information
concerning the source and amount of plant mateiedduced from outside of the EPPO region.

Uncertainty relating to the modelling includes:

Modelling the potential distributions of range-ergdang species is always difficult and uncertain.
We did not have sufficient information to determinkether all records used in the modelling
were from established populations rather than pteonts. If the latter were included, management
to alleviate climatic stresses (such as irrigatimay have caused the model to over-estimate the
niche breadth and potential establishment disiobutf T. sebifera

Triadica sebiferas largely restricted to wet micro-habitats suchriasr banks in the more arid

parts of its global distribution (e.g. CaliforniachMexico), so it is likely that establishment lnet

more arid parts of the suitable region in Europebhd@lso be restricted to such habitats. Although
we attempted to model this interaction by includivgr density in the model, local habitat factors
are unlikely to be well represented at the scakh®imodel.

The limiting factors map may have under-estimakedlimiting influence of winter temperatures

in Europe, since two of the algorithms in the enslendid not model a strong limitation of

suitability at very cold temperatures. This willvearaising the ensemble model suitability
response to very cold winter temperatures.

Other variables potentially affecting the distribatof the species, such as edaphic variables, were

not included in the model.

To remove spatial recording biases, the selectidheobackground sample was weighted by the

density of Tracheophyte records on the Global Biexdity Information Facility (GBIF). While

this is preferable to not accounting for recordimas at all, a number of factors mean this may not
be the perfect null model for species occurrence:

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

» Additional data sources to GBIF were used, whicly mave been from regions without GBIF
records.

18. Remarks

The EWG recommend th@tiadica sebiferas not utilised as a bioenergy crop within the BPP
region. At the present time this has not be redlia the EPPO region. Low and Booth (2007)
state:US Biofuel company AgriBioFuels claims that Chinésiéow can produce 500 gallons of
oil per acre, compared to 48 gallons for soybe&@hsy are working with Texas A&M Research
Centre to develop the plant as a crop. Oil comgaimgvron has built a biodiesel plant in Texas,
and Chinese tallow is considered a major potefegedstock. There has also been interest in
Australia. A 2001 report on biofuels by the WestAustralian Department of Agriculture
recommended Chinese tallow as one of several aillibg plants “that should undergo some



preliminary studies in Western Australia”. Its patial has been discussed on the Biofuels
Forum, the forum of the Australian Biofuel Usersuyp.
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Appendix 1: Projection of climatic suitability for Triadica sebifera establishment

Aim
To project the suitability for potential establistint of Triadica sebiferan the EPPO region,
under current and predicted future climatic coodis.

Data for modelling

Climate data were taken from ‘Bioclim’ variablesnt@ined within the WorldClim database

(Hijmans et al. 2005) originally at 5 arcminute resolution (0.0830.083 degrees of

longitude/latitude) and aggregated to a 0.25 x d&Xfree grid for use in the model. Based on

the biology of the focal species, the followingwdte variables were used in the modelling:

* Mean minimum temperature of the coldest month (BiG} reflecting exposure to frost.
Triadica sebiferasuffers substantial damage after exposure toifrgeemperatures for 36
hours or more (Gracet al. 2000). In its invaded range in North Amerida,sebiferadid
not occur at survey sites where the mean minimunpégature in January was below —
12 °C (Garet al.2009).

* Mean temperature of the warmest quarter (Biol1Qré@gcting the growing season thermal
regime. Previous CLIMEX modelling inferred a lowiemperature threshold for growth of
12 °C, optimal growing conditions between 24 and°85and an upper temperature
threshold of 40 °C (Pattison & Mack, 2008).

» Climatic moisture index (CMI, ratio of mean annpedcipitation, Bio12, to PET) reflecting
plant moisture regimegd.riadica sebiferaoccurrence may be restricted by drought since
plantations in arid regions are irrigated (KirmseRsher, 1989).

» Temperature seasonality (Biol5, coefficient of &@oin for monthly precipitations) as
another measure of the moisture regineadica sebiferais likely to favour even
precipitation regimes where periods of droughtssti@re minimal.

» Precipitation of the coldest quarter (Bio19, mmvaster recharge of soil moisture is likely
to minimise drought stress of germinating seedlingspring.

To estimate the effect of climate change on theemtal distribution, equivalent modelled

future climate conditions for the 2070s under tiepiRRsentative Concentration Pathway (RCP)

4.5 and 8.5 were also obtained. For both scenati@esabove variables were obtained as

averages of outputs of eight Global Climate Mod8€C-CSM1-1, CCSM4, GISS-E2-R,

HadGEM2-AO, IPSL-CM5A-LR, MIROC-ESM, MRI-CGCM3, NBEM1-M), downscaled

and calibrated against the WorldClim baseline (gge//www.worldclim.org/cmip5_5m

RCP 4.5 is a moderate climate change scenario ichw@( concentrations increase to

approximately 575 ppm by the 2070s and then ssahilresulting in a modelled global

temperature rise of 1.8 C by 2100. RCP8.5 is thstmxtreme of the RCP scenarios, and may
therefore represent the worst case scenario faonadly anticipated climate change. In

RCP8.5 atmospheric GQ@oncentrations increase to approximately 850 pgnthb 2070s,

resulting in a modelled global mean temperatue ofs3.7 °C by 2100.

In the models the following habitat variables welso included:

* Human influence index &8s sebiferalike many invasive species, is likely to assaiaith
anthropogenically disturbed habitats. We used tlob& Human Influence Index Dataset
of the Last of the Wild Project (Wildlife Conseri@at Society - WCS & Center for
International Earth Science Information NetworklIESIN - Columbia University, 2005),
which is developed from nine global data layersetmg human population pressure
(population density), human land use and infrastingc(built-up areas, nighttime lights,
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land use/land cover) and human access (coasttmeds, railroads, navigable rivers). The
index ranges between 0 and 1 and was log+1 transfbfor the modelling to improve
normality.

» Tree cover a3. sebiferamay be restricted from closed canopy forest (Bra®83, Jones
& McLeod, 1989). Tree cover was estimated from kh@Derate-resolution Imaging
Spectroradiometer (MODISatellite continuous tree cover raster productjpced by the
Global Land Cover Facilityhttp://glcf.umd.edu/data/vdf/ The raw product contains the
percentage cover by trees in each 0.002083 x 08B8@68gree grid cell, from which mean
cover was aggregated to the 0.25 x 0.25 degree grid

* Density of permanent rivers was estimated from \fleetor Map (VMAPO; http://gis-
lab.info/ga/vmap0-eng.html River vectors were rasterised at 0.02 x 0.02rekeg
resolution. Then, the percentage of these grid celhtaining rivers within each of the 0.25
x 0.25 degree cells used in the model was calallate

Species occurrence data were obtained from theaGRibdiversity Information Facility
(GBIF), USDA Biodiversity Information Serving Ouration (BISON), Berkeley
Ecoinformatics Engine and Eddmaps. Occurrence dsomere scrutinised to remove those
from regions where the species is not known to ek @stablished, those that appeared to be
dubious or planted specimens (e.g. plantationgrogardens) and those where the
georeferencing was too imprecise (e.g. recordseebed to a country or island centroid) or
outside of the coverage of the predictor layerg. @nall island or coastal occurrences). The
remaining records were gridded at a 0.25 x 0.25eseesolution for modelling (Figure 1a).
In total 858 grid cells contained recordslofsebifera

Additionally, the recording density of vascular mis (phylum Tracheopthyta) on GBIF was
obtained as a proxy for spatial recording effoashiFigure 1b).

{a) Species distribution used in modelling
@ Species occurrence
— Native range

37



Figure 1. (a) Occurrence records obtained Toradica sebiferaand used in the modelling,
showing the native range and (b) a proxy for reicgy@ffort — the number of Tracheophyta
records held by the Global Biodiversity Informatigacility, displayed on a lagscale.

Species distribution model

A presence-background (presence-only) ensemble lhmopstrategy was employed using the

BIOMOD2 R package v3.3-7 (Thuillet al.2014, Thuilleret al.2009). These models contrast

the environment at the species’ occurrence locatagainst a random sample of background

environmental conditions (often termed ‘pseudo-abeg’) in order to characterise and project
suitability for occurrence. This approach has bdewmeloped for distributions that are in
equilibrium with the environment. Because invasispecies’ distributions are not at
equilibrium and subject to dispersal constrainta global scale, we took care to minimise the
inclusion of locations suitable for the species Wwhere it has not been able to disperse to.

Therefore the background sampling region included:

* The area accessible by natiVesebifergpopulations (see Fig. 1aiy which the species is
likely to have had sufficient time to disperse bid@cations. The accessible native region
was defined as a 300 km buffer around the minimanvex polygon bounding all native
occurrences in East Asia; AND

» Arelatively small 30 km buffer around all non-natioccurrences, encompassing regions
likely to have had high propagule pressure foroatiction by humans and/or dispersal of
the species; AND

* Regions where we have anpriori expectation of high unsuitability for the specisse
Figure 2). Absence from these regions is consideécetbe irrespective of dispersal
constraints. Based on published ecophysiologicfrimation described above and the
extremes of the climatic predictors at the speciesurrences the following rules for
unsuitability were applied:

0 Mean minimum temperature of the coldest month (B#oé&b °C.
0 Mean temperature of the warmest quarter (Bio10§ <CL

0 Mean temperature of the warmest quarter (Bio109 2@

o Climatic moisture index (CMI) < 0.45.

o Precipitation of coldest quarter (Bio19) < 20 mm.

In all, 3.7 % of occurrence grid cells exceeded ang of these thresholds. From this
background region, ten samples of 10,000 randombgen grid cells were obtained (Figure
2). To account for recording effort bias, samplofgoackground grid cells was weighted in
proportion to the Tracheophyte recording densitgyfe 1b).
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Figure 2.Randomly selected background grid cells used imtbéelling ofTriadica sebifera
mapped as black points. Points are sampled fromdhee range, a small buffer around non-
native occurrences and from areas expected to dgildyhunsuitable for the species (grey
background region), and weighted by a proxy fonptacording effort (Figure 1b).

Each dataset (i.e. combination of the presencegtendhdividual background samples) was
randomly split into 80% for model training and 2836 model evaluation. With each training
dataset, ten statistical algorithms were fittedhuhie default BIOMOD?2 settings (except where
specified below) and rescaled using logistic regjcas

* Generalised linear model (GLM)

* Generalised boosting model (GBM)

* Generalised additive model (GAM) with a maximuniafr degrees of freedom per effect.
» Classification tree algorithm (CTA)

» Atrtificial neural network (ANN)

* Flexible discriminant analysis (FDA)

* Multivariate adaptive regression splines (MARS)

* Random forest (RF)

»  MaxEnt

¢ Maximum entropy multinomial logistic regression (MER)

Since the background sample was much larger thamuimber of occurrences, prevalence
fitting weights were applied to give equal ovenaliportance to the occurrences and the
background. Normalised variable importance wassasseand variable response functions
were produced using BIOMODZ2's default procedure.d®lopredictive performance was
assessed by calculating the Area Under the Ree®perator Curve (AUC) for model
predictions on the evaluation data, that were weserfrom model fitting. AUC can be
interpreted as the probability that a randomly delé presence has a higher model-predicted
suitability than a randomly selected absence.

An ensemble model was created by first rejectingylggperforming algorithms with relatively
extreme low AUC values and then averaging the ptiedis of the remaining algorithms,
weighted by their AUC. To identify poorly perforngialgorithms, AUC values were converted
into modified z-scores based on their differencegh® median and the median absolute
deviation across all algorithms (Iglewicz & Hoaglil993). Algorithms with z < -2 were
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rejected. In this way, ensemble projections werderfar each dataset and then averaged to
give an overall suitability.

Global model projections were made for the curdimbate and for the two climate change
scenarios, avoiding model extrapolation beyonddinges of the input varaibles. The optimal
threshold for partitioning the ensemble predictiants suitable and unsuitable regions was
determined using the ‘minimum ROC distance’ methBbds finds the threshold where the
Receiver-Operator Curve (ROC) is closest to itsléfjpcorner, i.e. the point where the false
positive rate (one minus specificity) is zero angktpositive rate (sensitivity) is one.

Limiting factor maps were produced following Eligh al (2010). For this, projections were
made separately with each individual variable fiaed near-optimal value. These were chosen
as the median values at the occurrence grid ddiksn, the most strongly limiting factors were
identified as the one resulting in the highestease in suitability in each grid cell. Partial
response plots were also produced by predictinglsility across the range of each predictor,
with other variables held at near-optimal values.

Results

The ensemble model suggested that suitabilityf f@ebiferavas most strongly determined by

summer temperature, moisture availability and witéenperature (Table 1). From Figure 3,
suitability was restricted by low summer temperatairought and low winter temperatures. A
weaker preference for human-influenced regions,wweters, and even precipitation regimes
was also modelled, but tree cover and river dertgaty very little effect at the scale of the
model. For all predictors, there was substantiabtan in the partial response plots between
algorithms (Figure 3).

Global projection of the model in current climationditions indicates that the main clusters
of native and known invaded records fell withiniogg predicted to have high suitability

(Figure 4). The model predicts potential for furtiherthwards expansion of the non-native
range in North America, as well as in South Ameaca southern Africa, where there are
currently very few records of invasive populati¢ghgyure 4).

The model predicts a region of potential suitaypildr T. sebiferan southern Europe (Figure
5). Countries in whiclT. sebiferamay be capable of establishing widely include latise
bordering the northern Mediterranean Sea, fromugaftto Turkey, as well as the Black Sea
coasts of Turkey, Georgia and Russia. The modeligieethat establishment in the rest of
Europe will largely be prevented because of lowm@mtemperature, with moisture limitation
in central Spain and frost limitation in far easteentral Europe (Figure 6).

The climate change projections for the 2070s sugiped under the less extreme RCP4.5
scenario the suitable region in Europe will haveerded northwards, especially in western
Europe where warmer summers mean the species megphble of establishing in southern
United Kingdom and the southern Baltic coast (Fegdy. Under the more extreme RCP8.5
scenario, the northwards expansion is even greaseecially in eastern Europe (Figure 8).
This is likely driven by a relaxation of frost cdrants.

In terms of Biogeographical Regions, those predidte be most suitable fof. sebifera
establishment in the current climate are the Mediteean and Black Sea (Figure 9). In the
evaluated climate change scenarios, predictedbslitfjavas stable in the Mediterranean but
increased in the Black Sea. Other biogeographitomegpredicted to strongly increase in
suitability are Atlantic, Continental, Pannoniard&teppic (Figure 9).
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Table 1.Summary of the cross-validation predictive perfante (AUC) and variable importances of the fittemlel algorithms and the ensemble
(AUC-weighted average of the best performing alhans). Results are the average from models fitigdrt different background samples of the
data.

Algorithm  Predictive In the Variable importance
AUC ensemble Minimum Mean Climatic  Precipitation  Precipitation ~ Human Tree
temperature  temperature  moisture  seasonality of coldest influence cover
of coldest of warmest index quarter index
month guarter
GBM 0.979° yes 13% 47% 32% 0% 6% 1% 0%
GAM 0.977: yes 18% 42% 24% 1% 3% 11% 1%
ANN 0.976¢ yes 21% 38% 26% 2% 4% 6% 4%
MARS 0.975: yes 17% 44% 29% 1% 3% 5% 0%
Maxen 0.971: yes 17% 45% 17% 7% 8% 5% 1%
RF 0.970" yes 6% 67% 10% 5% 4% 5% 2%
GLM 0.970¢ yes 20% 47% 22% 0% 1% 7% 2%
FDA 0.964¢ yes 9% 67% 17% 0% 6% 0% 0%
CTA 0.943¢ ne 19% 38% 30% 4% 7% 2% 1%
MEMLR  0.850: ne 15% 21% 7% 31% 16% 1% %
Ensembl  0.978¢ 15% 50% 22% 2% 5% 5% 1%
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Figure 3. Partial response plots from the fitted modelseoed from most to least important. Thin
coloured lines show responses from the algorithmtbé ensemble, while the thick black line is
their ensemble. In each plot, other model variabtesheld at their median value in the training
data. Some of the divergence among algorithms cause of their different treatment of
interactions among variables.
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Figure 4.(a) Projected global suitability fairiadica sebiferaestablishment in the current climate.
For visualisation, the projection has been aggesbtt a 0.5 x 0.5 degree resolution, by taking the
maximum suitability of constituent higher resolutigrid cells. Red shading indicates suitability.
White areas have climatic conditions outside timgesof the training data so were excluded from
the projection. (b) Uncertainty in the suitabilgsojections, expressed as the standard deviation of
projections from different algorithms in the enséeninodel.
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Figure 5. Projected current suitability fofriadica sebiferaestablishment in Europe and the
Mediterranean region. The white areas have clinarditions outside the range of the training
data so were excluded from the projection.
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Figure 6. Limiting factor map for Triadica sebifera establishment in Europe and the
Mediterranean region in the current climate. Shadimows the predictor variable most strongly
limiting projected suitability, which is most infmative for places predicted unsuitable for the
species. See section ‘data for modelling’ for infation relating to Bio6-19.
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Figure 7. Projected suitability forTriadica sebifera establishment in Europe and the
Mediterranean region in the 2070s under climategbacenario RCP4.5, equivalent to Figure 5.
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Figure 8. Projected suitability forTriadica sebifera establishment in Europe and the
Mediterranean region in the 2070s under climategbacenario RCP8.5, equivalent to Figure 5.
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Figure 9. Variation in projected suitability among Biogeaogin&cal regions of Europe. The bar
plots show the proportion of grid cells in eachioaegclassified as suitable in the current climate
and projected climate for the 2070s under emisssoasarios RCP4.5 and RCP8.5. The coverage
of each region is shown in the map below.
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Caveats to the modelling

Modelling the potential distributions of range-ergdang species is always difficult and uncertain.

We did not have sufficient information to determinkether all records used in the modelling

were from established populations rather than pteonts. If the latter were included, management

to alleviate climatic stresses (such as irrigatim@y have caused the model to over-estimate the
niche breadth and potential establishment disiobutf T. sebifera

Triadica sebiferas largely restricted to wet micro-habitats suchriasr banks in the more arid

parts of its global distribution (e.g. CaliforniachMexico), so it is likely that establishment et

more arid parts of the suitable region in Europebhd@lso be restricted to such habitats. Although
we attempted to model this interaction by includivgr density in the model, local habitat factors
are unlikely to be well represented at the scakh®imodel.

The limiting factors map may have under-estimakedlimiting influence of winter temperatures

in Europe, since two of the algorithms in the enslendid not model a strong limitation of

suitability at very cold temperatures. This willviearaising the ensemble model suitability
response to very cold winter temperatures.

Other variables potentially affecting the distribatof the species, such as edaphic variables, were

not included in the model.

To remove spatial recording biases, the selectidheobackground sample was weighted by the

density of Tracheophyte records on the Global Biexdity Information Facility (GBIF). While

this is preferable to not accounting for recordmags at all, a number of factors mean this may not
be the perfect null model for species occurrence:

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

» Additional data sources to GBIF were used, whicly mave been from regions without GBIF
records.
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Appendix 2. Biogeographical regions
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Appendix 3: Images
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Figure 1.Triadica sebiferanvasion in North America
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Figure 2.Triadica sebiferarunk
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UGA2307040

Figure 3.Triadica sebiferdruits
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Appendix 4: Distribution summary for EU Member States and Biogeographical regions

Member States:

Recorded Established Established (future) Invasive
(currently) (currently)

Austria - - YES -
Belgium - - YES -
Bulgaria - - YES -
Croatia - - YES

Cyprus — _ YES _
Czech Republic - - — —
Denmark — — - -
Estonia — — - -
Finland - - - -
France - - YES -
Germany — — YES -
Greece - — YES —
Hungary - - - -
Ireland - - - -
Italy - - YES -
Latvia — — — —
Lithuania - - - -
Luxembourg - - YES -
Malta - - YES -
Netherlands - — YES —
Poland — — YES -
Portugal - - YES —
Romania — — YES -
Slovakia - - YES -
Slovenia - - YES -
Spain — _ YES _
Sweden - - — —
United Kingdom - - YES -

Biogeographical regions
Recorded Established Established (future) Invasive (currently
(currently)

Alpine - - - -
Atlantic - - YES -
Black Sea - - YES -
Boreal - - - -
Continental — - YES -
Mediterranean — - YES -
Pannonian - - YES -
Steppic - - YES -

YES: if recorded in natural environment, establishedwasive or can occur under future climatef not recorded,
established or invasive;Unknown
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Appendix 5: Distribution maps*

Figure 1. Global distribution ofriadica sebifera

4 Note Maps in appendix 5 may contain records, eeghdrium records, that were not considered dutiegctimate modelling stage. Data sources are fitenature, GBIF and expert opinion.



Figure 2. North American distribution fariadica sebifera
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Figure 3. Asia distribution fofriadica sebifera
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Figure 4. Australia distribution fofriadica sebifera
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