EUROPEAN AND MEDITERRANEAN PLANT PROTECTION ORGANIZATION
ORGANISATION EUROPEENNE ET MEDITERRANEENNE POUR LA PROTECTION DES PLANTES

18-23535 (17-22546)

Pest risk assessment fdumulus scanden.our.) Merr.

-

2018
EPPO
21 Boulevard Richard Lenoir
75011 Paris

hg@eppo.int

This pest risk assessment scheme has been sgdbcédimanded from the EPPO Decision-Support
Scheme for an Express Pest Risk Analysis docunidri/B(1) to incorporate the minimum
requirements for risk assessment when considemirgsive alien plant species under the EU

Regulation 1143/2014. Amendments and use arefgpiecihe LIFE Project (LIFE15 PRE FR

001) ‘Mitigating the threat of invasive alien plarib the EU through pest risk analysis to support

the Regulation 1143/2014’.

Photo: G. Fried



EUROPEAN AND MEDITERRANEAN PLANT PROTECTION ORGANIZATION

Pest risk assessment tdumulus scandens

This PRA follows EPPO Standard PM5/5 Decision supgpcheme for an Express Pest Risk

PRA area: EPPO region

Analysis

First draft prepared by: Guillaume Fried

Location and date: Paris (FR), 2017-03-27/31

BOHN Kimberly (Ms)

BRUNDU Giuseppe (Mr)

DANCZA Istvan (Mr)

CHAPMAN Daniel (Mr)

FROHLICH Danielle (Ms)

FRIED Guillaume (Mr)

HUTCHINSON Jeffrey (Mr)

MILLER Steven R. (Mr)

VAN VALKENBURG Johan
(M)

TANNER Rob (Mr)

PARTICIPANTS

Penn State Extension, 17129 Rt. 6, 16749 Smethport, Pennsylvania,
United States
kkb29@psu.edu

University of Sassari, Department of Agriculture, Viale Italia 39, 07100
Sassari, Italy
gbrundu@tin.it

Syngenta Kft., Kotlan S. u. 3., 2100 GOdOIIO, Hungary
istvan.dancza@syngenta.com

Centre for Ecology and Hydrology, Bush Estate, Eh26 0QB Penicuik,
United Kingdom
dcha@ceh.ac.uk

c/o SWCA Environmental Consultants -Bishop Square: ASB Tower, 1001
Bishop Street, Suite 2800, 96813 Honolulu, Hawaii, USA
dfrohlich@swca.com

ANSES - Laboratoire de la santé des végétaux, Station de Montpellier,
CBGP, Campus International de Baillarguet - CS 30016, 34988
Montferrier-Sur-Lez Cedex, France

Tel: +33-467022553 - guillaume.fried@anses.fr

The University of Texas at San Antonio, College of Science -
Environmental Science Program, Flawn Science Building
One UTSA Circle, 78249 San Antonio, Texas, United States
jeffrey.hutchinson@utsa.edu

Bureau of Land Resources St Johns River Water Management District,
4049 Reid St, 32178 Palatka, Florida, United States
srmiller@sjrwmd.com

National Plant Protection Organization, Geertjesweg 15, P.O. Box 9102,
6700 HC Wageningen, Netherlands
j.l.c.h.vanvalkenburg@nvwa.nl

OEPP/EPPO, 21 boulevard Richard Lenoir, 75011 Paris, France
rt@eppo.int



The pest risk assessment Kumulus scandertsas been performed
under the LIFE funded project:

LIFE15 PRE FR 001

Mitigating the threat of invasive alien plants e tEU through pest risk
analysis to support the Regulation 1143/2014

In partnership with

EUROPEAN AND MEDITERRANEAN PLANT PROTECTION ORGANIZ ATION
And

NERC CENTRE FOR ECOLOGY AND HYDROLOGY

Centre for
Ecology & Hydrology

NATURAL ENVIRONMENT RESEARCH COUNCIL

Review Process

3



* This PRA onHumulus scandensas first drafted by Guillaume Fried

« The PRA was evaluated under an expert working gaetupe EPPO headquarters
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Summary of the Express Pest risk assessmentfiamulus scandens

PRA area: EPPO region

Describe the endangered area:

Climate modelling suggests the endangered areaedigbed to be the biogeographic regid
Pannonian, Steppic and Continental, with partdhefMediterranean and Black Sea regions
Appendix 1, Fig. 6 and Appendix 2, Fig. 1). Theimianiting factors for tle species across Eurg
appeargo be low growing season temperatures (warmesteian northern Europe and drou
stress (low Climate Moisture Index) around the Nisdanean and Black Sea regions.

Based on the climate modelling, the endangeredcameeerning climatic suitability includbe EU
countries:France, Italy, Germany, Austria, Poland, Hungatgy&kia, Slovenia, Croatia, Gree!
Bulgaria, Romania, and in the wider EPPO regionsri@Herzegovina, Serbia, Monteneg
Macedonia, Albania, Turkey, Georgia, Russia, Ul@aihere is nly marginally suitable ii
Portugal, Spain, Morocco and Algeria.

Habitats within the endangered area include ridersparticularly on the loose, bare surface
alluvial bars formed by river and stream-sideséorary floods (Balogh & Dancza, 20@8jed
et al., 2017 Zhou & Bartholomew 200. The species is also found in other habitats iry.

Main conclusions
Humulus scandengresents a high phytosanitary risk for the endady@areawithin the EPP(
region with a low uncertaintyFurther spread within and between countriekedyi

The overall likelihood oH. scandensontinuing to enter the EPPO region along the pajtphants
for planting is moderate &lse species is cultivated and traded within the @ R&ion. The risk ¢
the species being introduced into other EPPO cimsnis considered high as the plant is traoteith
within the region and to a lesser extent into tiRPE region from outside. kddition, naturg
spread by river systems will also facilitate itsegu between countries (for example the Dali
River system).

Entry and establishment
In the EPPO regior. scandenss established and considered naturalized ancgivewan France

Hungary and Italy. It is considered naturalisedSierbia. It is recorded as casual in Austfi

Belgium, the Czech Republic, Germany, Romania, 8i@; Switzerland and Ukraine.

The main means of natural dispersal is by watergatvers throughout a catchmemhe magnitud,
of spread within a river catchment is thereforehhiogit the spread into new river catchmest
predominantly by human assistance.

The pathway identified is:
Plants for planting (Moderate likelihood of entry)

H. scandensias been introduced in Europe as an ornamentalesger growing over trelliseg
arbours or fences (Tournois, 1914; Chevalier, 18&80gh & Dancza, 2008). Currently, the pl
is not widely sold in the major garden centre chalifowever, for garden amateurs, sesdsvidely,
available in more specialized nurseries and itmaordered through the Internet.

Impacts
In the current area of distributiokl. scanden$as a high magnitude of impact on biodivery

moderate impact on ecosystem services and a medergact on soc-economic impact. Th
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Expert Working Group consideimsipacts will be the same in the PRA area with tkeeption of
socio-economic activities/factors, where the uraiety level will rise to high.

In the USAH. scanden$formsdense stands that outcompete existing vegetaspegcally in mois
areas (NatureServe, 2011 is capable of climbing trees and other nearbgetation, sometim
resulting in shading, girdling, and occasionallgedeath if trees are small (sapBhdt can becom
the dominant understory plant (NatureServe, 20Ifjoughout its invasive rangd, scandenss
perceived as predominantly invading open disturaeshs, such as roadsides or disturbed

banks. It has also been found in open woodaptairies, floodplain herbaceous wet meadows
floodplain forest communities, some of which maptain species or communities of conserva
concern (NatureServe, 2017).

In Hungary, it has been reported to invade natemaironments (Balogh & Dama, 2008). It ca
outcompete native species and is considered temnaformerspecies (sensu Richardsenal,
2000), that threatens particularly plant commusitidominated byPhragmites and Salix
(Phragmiteteaand Saliceteaclasses) as well as tidipendulo-Petasitioralliance (Balogtet al,
2004, cited in Balogh & Dancza, 2008).

In FranceH. scanden&as been shown to impact on native plant commugnrityereducing specif
richness and modifying species composition (Mah2@i4). In particulafd. scandensan impac
on early emerged spring species, for examfitdplex prostata Mentha suaveolen®ersicaria
hydropiper and Veronica anagallis-aquaticaDense mats of the species can persist &
riverbanks for several years. Ecosystem functiorfiog example, reduced species richness
decrease functional richness) is altered when pleeigs invade riparian habitafhe text within
this section relates equally to EU Member Statesream-EU Member States in the EPPO regi

Climate change

Under the climatic projection, RCP 8.hetrisk of establishment is likely to increase lnseaof
climate change as the plant may be able to prodabée seds further north because of an exter
growing season (Guillaume Fried pers comm., 201The model predicts large increases
suitability within the Alpine, Atlantic, Black SeBoreal and Continental Biogeographical Reqgif
However, suitability is pedicted to decline in the Pannonian and Stepgions, which are the tw
most currently suitable Biogeographical RegioHewever, the likelihood scoring will not chan
as it is already high. Spread is likely to increagth increased risk of flooding events. Howe}
the likelihood scoring will not change as it iseady high. The potential area for impacts tc
realised may increase with increased establisharahspread.The influence of projected clima
change scenarios has not been taken into accotiv overall scoring of the risk assessment b
on the high levels of uncertainty with future pidjens.

Phytosanitary measures
The results of this Pest Risk Assessment (PRA) st Humulus scandenposes a hig

phytosanitary risk to the endangered area (Pannp&ieppic and Continental, with parts of
Mediterranean and Black Sea region) with a low tiag®y.

and

Phytosanitary risk (including impacts on biodiversty
and ecosystem services) for thendangered area
(current/future climate)

Pathway for entry: High X Moderate O |Low 0O

Plants for planting: Moderate/ Moderate

Likelihood of establishment in natural areas: Higiigh




Likelihood of establishment in managed areas: High/
High

Spread: High/ High

Impacts in PRA area:

Impacts on biodiversity: High/High

Impacts on ecosystem services: Moderate/High
Socio-economic impacts: Moderate/High

Level of uncertainty of assessmer{turrent/future
climate)

Pathway for entry:
Plants for planting: Low/Low

Likelihood of establishment in natural areas:
Low/Moderate

Likelihood of establishment in managed areas:
Low/Moderate

Spread: Moderate/ High

Impacts in PRA area:

Impacts on biodiversity: Low/ High

Impacts on ecosystem services: Moderate/High
Socio-economic impacts: High/ High

High 0O Moderate 0O |Low X

Other recommendations:
Inform EPPO or IPPC or EU
* Inform NPPOs that surveys are needed to confirndistebution of the plant, in the
area where it is present, and on the priority smlimate the species from the invaded
area.

Inform industry, other stakeholders
* Encourage industry to assist with public educatiampaigns associated with the ris
of non-native plants. Encourage industry and tattesell native species as
alternatives to non-natives (for examgliematisspp.).

vy

Specify if surveys are recommended to confirm thegst status
» Studies should be conducted to evaluate the ingfdbe species on biodiversity angd
the impact of the pollen on human he and onnutrien cycling.

Express Pest risk assessmehtumulus scanden@.our.) Merr.

Humulus scanden&.our.) Merr.

Prepared by: Guillaume Fried Anses - Laboratoire de la Sang\ggétaux, Unité Entomologie
et Plantes invasives, 755 avenue du campus Agsp8b30016, 34988 Montferrier-sur-Lez
cedex, France, Tel : + 33 (0)4 67 02 25 53 E-mauiillaume.fried@anses.fr

Date: 15/12/2016



Stage 1. Initiation
Reason for performing the PRA:

Humulus scandensas added to the EPPO Alert List in 2007 and tearsd to the EPPO List of
Invasive Alien Plants in 2012Iln 2016, the species was prioritized (along withagfslitional
species from the EPPO List of Invasive Alien Plaamsl a recent horizon scanning sttydpr
PRA within the LIFE funded project “Mitigating ththreat of invasive alien plants to the EU
through pest risk analysis to support the Regulali®43/2014’. H. scandensvas one of 16
species identified as having a high priority forARRIn the EPPO regiortl. scandenss only
established in France, Hungary, Italy and SerbézaBse it locally exhibits an invasive behaviour
and its distribution is very limited in Europe,gtplant can be considered a new emerging invader
(Balogh & Dancza, 2008; Brunet al, 2010).

PRA area: The PRA area is thePPO Reqgiorsee
https://www.eppo.int/ABOUT EPPO/images/clickable pomdin)).

The risk assessments were prepared according t@ Eedhdard 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 regianthermore, 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 areaevithigsts all relevant countries within the
endangered area, including EU Member States. iBtaition 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’.
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 agred.

Stage 2. Pest risk assessment
1. Taxonomy:

1
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Kingdom: Plantae, Subkingdom: Tracheobionta, Supisidn: Spermatophyta, Division:
Magnoliophyta, Class: Magnoliopsida, Subclass: Haelalidae, Order: Urticales, Family:
Cannabaceae, GentdumulusL. SpeciesHumulus scanden@.our.) Merr.

Synonyms:Antidesma scandenkour. (basionym) -Humulus japonicusSiebold & Zucc. -
Humulus japonicuvar. variegatusF.Roem. Please note that according to anothempiet&tion
(e.g., https://plants.usda.gov/core/profile?symbitd3A), the valid name should kddumulus
japonicusSiebold & Zucc. =Humulus scanderesuct. non (Lour.) Merrill.

Notes on taxonomy

There are still opposing views on the “correct” mafor this species. However, there is no
discussion on the proper identity of the speciesuah. Everyone agrees on what this annual
species looks like and how it can be distinguistieoh the European and Asian natidemulus
lupulusL. It is all about a contested validity of the destion by Loureiro and the omission to
nominate a neotype (see for details the note bigrydalecot). The expert working group agrees
with the scientific view as expressed by Valéry &tait and also for pragmatic reasons follows
the approach as taken by the Flora of China to slhéarH. scandenss the preferred name for
this species_(http://www.efloras.org/florataxonxé&fora_id=2&taxon_id=242325576)

In addition to the above, the following note wasnpiled by Dr. Valéry Malecot, botanist at
AgroCampus Ouest, France.

The situation ofAntidesma scanderisour. (basionym oHumulus scandenf.our.) Merril) is
quite specific. It was described when Loureiro washina. He attributed this species to this
genus because it has five stamens, is bifid, aschbacorolla (these are the genus characteristics
from his work). Authors from the beginning of th@th century always had doubts concerning the
affiliation to the genugntidesmabecause of the palmate and dentate leaves. Indegds time,
these characteristics were not known in other ggeaf the same genus. After year 1850, this
name almost disappeared from the literature (inL18&n Tieghem performed a revision of the
genusAntidesmaand considered this species as doubtful). Moredatwveen 1790 and 1850, it
seems that no specimen was observed.

In 1930, when Merril decided to work routinely dretFlora cochinchinensis written by Loureiro
(in fact he began in 1919), even though he hadpecisien, he considered that the only species
that could fit should belong to the gertsmulus(i.e. a plant with the following characteristics:
a vine, with five stamens, with no corolla, andreiation to the place of observation and
considering the Chinese name) and proposed theinatidn Humulus scanden@.our.) Merril.
This interpretation was discussed later, and astlvanen consideringumulus japonicuSiebold

& Zucc. as a correct name, very often noted the ambigdithe name given by Loureiro (and
implicitly the priority of the combination proposdsy Merril). In 2009, a proposal to reject
Antidesma scandengas done (Taxon 58(4): 1372-1373). However, thjsation proposal was
rejected by the two comities where it was analydmenclature Committee for Vascular Plants,
General Committee).

Because no neotype was designatedfdidesma scandensvo options are possible: Either using
the nameéHumulus japonicusvithout considering the nanitumulus scanderes a synonym (but
indicating, as many authors did, that there is ritcele concerning the priority dfumulus
scandengLour.) Merril), or proposingdumulus scanderas a correct name.

When analysing more in detail the history of thepdite, it is Merritt L. Fernald who first disagreed
with the identification proposed in 1933 by ElmerNDerril. Fernald wrote:PossiblyH. scandens
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(Lour.) Merr., but that name based upon a plantcdegd as fruticose and with glabrous leaves’
(the two terms being in italic in the text becaneecorresponding to criteria adapted to the sgecie
- text available at the following address :
https://babel.hathitrust.org/cgi/pt?id=c00.31924803372;view=1up;seq=624). From a
morphological point of view, the ‘glabrous’ chamgstic exists in some Asiatielumulus
specimens. Considering the spreading, Loureiro alste ‘caulis fruticosus, longus, scandéns
which does not necessary mean spreading shrubpblet mean woody plant (Loureiro has often
badly described his plants). It should be remirttietlMerril had worked a lot on the identification
of the names proposed by Loureiro, using a wellidoented method (see the following articles:
http://www.biodiversitylibrary.org/item/97550#pad&/mode/lup,
http://www.]stor.org/stable/9846877?seq=1#page_dedn contents,
http://www.|stor.org/stable/9846877?seq=1#page_dedn contents).

Also, Merril has particularly studied the southteas Asian flora (he spent almost 30 years there),
whereas Fernald studied first the northern Ameritaia. | had also a look to other names that
Merril has re-identified and where the epithet \agsriority (Gaura chinensiversusHaloragis
scabra[now in the genu§&onocarpu§ Drosera umbellatarersusAndrosace saxifragifolignow

in the genug\ndrosac®. For these ones, the modification of the nanpngposed by Merril has
not disturbed later authors. In addition to thisuspect some competition between Merril and
Fernald in Harvard in 1937. This is why | consitleat Merril is right and that the correct name is
Humulus scanden@.our.) Merril. A neotypification would clarify ik finally.

Common name Japanese hop (English), houblon japonais (Fenelpanischer Hopfen
(German), kanamugura (Japanese), lupulo (PortediB¥azil), Luppolo del Giappone (ltalian),
japansk humle (Swedish), It cao (Transcribed €ten

Plant type: Herbaceous annual vine

Related species in the EPPO Regiorumulus lupulud.. (native)

2. Pest overview

Introduction

Humulus scandens a dioecious herbaceous annual vine that geresnat early spring. The
species is native tdsia (China, Taiwan, Japan, Korea, Russian Far,Easd Vietnam)
(Germplasm Resources Information Network 20FZhpu & Bartholomew 2003and has been
introduced as an ornamental in both Europe andnNarierica where it is becoming an invasive
alien species in several regions. In both its eatange and introduced rand€, scandenss a
plant of riverside, particularly of the loose, ba@faces of alluvial bars formed by river and
stream-sides by temporary floods.

In the US,H. scandengan form dense stands that outcompete existingtaggn, especially in
moist areas (NatureServe, 2017). It is capableliofbing trees and other nearby vegetation,
sometimes resulting in shading, girdling, and ooedly even death if trees are small (saplings).
It can become the dominant understory plant (N&eiree, 2017). In the EPPO regidth,
scanden$as been reported to outcompete native plantesp@gth its smothering habit in France
and Hungary (Fried, pers com, 2017). In the EPB@on, this species has no economic
importance

Identification
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There are three species in the gedumulus Humulus lupulud.., Humulus yunnanenslisu
andHumulus scandend.our.) Merr., and at least two varietiestbflupulus(H. lupulusvar.
cordifoliusandH. lupulusvar.lupuloides.

In the native range d¢i. scandengt is distinguished frori. yunnannensias the lattehas leaves
with only 3-5 lobes (or sometimes simple), uppavés usually densely pubescent; longer
infructescences 2-9 cm; longer bracts and braceble-3 cm, and absence of spinulose hairs
(Zhou & Bartholomew, 2003).

For Europe, Balogh & Dancza (2008) summarized thnguishing features between the native

Humulus lupulusndHumulus scandensee Table 1).

Table 1. Distinguishing features of the nativedoltivated)Humulus lupulusand the non-

nativeHumulus scandens.

Character Humulus scandens Humulus lupulus

Life cycle Annua Perennie

Hairs rigid, spinulos pubescent, glandul

Leaf colour light green (sePhoto 1) dark gree

Leaf shape 5-7(-9)-lobed(seePhoto 1) 3-5-lobed, the upper and
lower entire

Leaf margin dentate, teeth not aristate | coarsely dentate, teeth
aristat

Petiole longer than the blad@see shorter than the blade

Photo 1)

Colour of flowers pale greenish yello yellow

Number of female flowers | 800-1200 4000-6000

at maturity

Female inflorescences at not enlarged significantly enlarged

maturity

(Stipular) bracts of the
female inflorescence

cordate, significantly
mucronate, in number -1€

short, acute, in number 20-3

flowers on the base of a
stipular bract

Bractlets in female Yes No
inflorescences ciliate
Number of bractlets and 1 2

Position of bractlets at fruit
ripening and their role in
dispersal

not sticking out of the
infructescenceno role in
disperse

sticking out of the
infructescencesserve as
wings for dispers:

Length of cotyledon on the
seedlings

4.0-5.0 cm

1.5-2.0 cm

The stem is branched, hexangular, twining clockvasetself (Balogh & Dancza, 2008) and
around objects. Height of plant can range betwega®d 5.0 m (Small, 1997; Balogh & Dancza,
2008), but it can grow to heights of 9-11 m (Fripdrs. com.; Panke & Renz, 2013).

Leaves are opposite, blades are light green, aardatmately lobed with 5-7(-9) lobes, 5-12 cm
long with petioles longer than the blade (SmalDZ;8Balogh & Dancza, 2008; see Appendix 3,
Fig 1). Leaf margins are dentate with an acumiapex; the lower leaf surfaces have pubescent
veins, with rigid spinulose hairs, with yellow, si#s, discoid glands. The upper margins of
younger leaf blades have stiff cystolithic hairg.(mineral concretions of calcium carbonate or
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calcium oxalate), which are typical in cells of ldeaves from Urticaceae, Moraceae and
Acanthaceae.

The male inflorescences form an erected branchactlpa 15-25 cm, flower anthers without
glands (see Appendix 3, Fig 2); female infloresesrare ovoid cone-like spikes; bracteole ovate-
orbiculate, 7-10 mm, pilose, margins densely @hbairy (see Appendix 3, Fig 3).

Infructescences pendulous, green, conelike, ovoistlong, (1-)1.5-3.0(-4) cm; bracteoles
without yellow glands. Achenes are yellow-browngilvorbicular, inflated to lenticular, 4-5 mm,
glandless (see Appendix 3, Fig 4).

Humulus lupulusand H. japonicus are not cross-compatible (Small 1997. In additton
differences in gross morphology{. lupulus and H. scandenshave different chromosome
numbers, each with a well-developed sex-chromossystem. There are 2n = 20 chromosomes
in both male and female plantstdf lupulus while H. scanden$ias 2n = 16 chromosomes in the
female and 2n = 17 in the male (Pillay & Kenny 1994l references therein).

Reproduction and spread léf scandenss exclusively by seeds (achenes). One plant can
produce 800 to 1200 seeds (Balogh & Dancza, 2@08)udy conducted in the native range
trapped a seed rain of 256.0 (+ 432.2) seedis standenper m? (Masuda & Washitani, 1990).
The seeds dfl. scandensack specific adaptations for dispersal so thatglant has no specific
means of spread. Mature seeds are primarily disgddrg gravity near parent plants and form a
seed bank with ca. 3 years viability (NB: many segrcite wind as a natural mean of dispersion
but given the form and the weight of the seeds, uhexpected that wind plays a significant role
in the dispersal of this species).

Life cycle

In the EPPO region, seedstdf scandengerminate in masses in early spring (Appendixi§, F
5) starting mid-April in Hungary (Balogh & Dancz2008) but as early as February in southern
France (Fried, pers. obs. 2017). New seedlingdeavbserved until early May (Pinston, 2013).
This is highly consistent with patterns of germioatobserved in the native range where
emergence occurred from February to early May waitbeak in March (Masuda & Washitani,
1990). In a March 2014 study, a mean of 37.9 segslin? (max. = 245.8 seedlings/m?2) were
measured in 43 plots in the south of France (Feteal, 2017). A study in the native range found
a mean of of 32.3 £ 37.0 seedlings/m? (Masuda & Miasi, 1990).

In Europe, flowering time occurs from July to Sepber (Balogh & Dancza, 2008). In a 2013
survey of south France, the first flowers were obs@ at the end of August, and the first mature
fruits were observed at the end of September. |&ini another survey from France in 2016
detected the first male flowers in mid-August (N&dl, pers. com. CHU Nimes).

In the native range (China and Kored),scanden$lowers from August to October (Pagk al,
1999). Flowers are mainly wind pollinated but fregtly visited by honeybees (Balogh &
Dancza, 2008; Fried, pers. obs. 2016). In Hundauits are reported to ripen from the middle of
August and seeds remain viable for about threesy@agauss, 1931).

In a controlled greenhouse experiment (Pinston3R0he first shoot ramification appeared at
326 degree days. The mean phyllochron (i.e., tienianing period between the sequential
emergences of leaves) was 59.7 degree days (whialigh faster than another invasive species,
Ambrosia artemisiifolial38°C/days). Male flowers were formed at 129318§ree days while
female flowers appeared later at 1328.6 degree days

Habitats
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In both its native range and its introduced ramjescandenss a plant of riverside, particularly
on the loose, bare surfaces of alluvial bars forimedver and stream-sides by temporary floods
(Balogh & Dancza, 2008&:ried et al, 2017; Zhou & Bartholomew 20Q3The plant can also
invade ruderal areas under climates with no drg@esa(see Section 7).

Relevant PRAs
There is no existing PRA covering the European bpgxcept for two countries:

France: using the Weber & Gut (2004) risk assessment pobtéeied (2010) reported a high
risk score of 29 (on a 21-38 scaldsing the EPPO Prioritization process, Fried (2@&dcluded
thatH. scandenshould be considered as a high priority for an GFRA.

Spain: Gassoéet al (2010) assessdd. scandenswith the Australian Weed Risk Assessment
adapted to Spain where the species scored 9 imdjcatlow impact (species rejected). In
addition, using the Weber & Gut (2004) method,gpecies scored 20, indicating a low risk.

USA: several States used different risk assessmentqmiato

* New York: The New York non-native plant invasiveness rankorgh was used to assess
the risk ofH. scandensThe species scored 74.0 (0-100 scale) which isdered as high
(Jordaret al, 2008).

* Virginia: The Virginia Department of Conservation and Ratom’'s Invasive Species
Assessment Protocol concluded to a medium riskif@candengHefernaret al, 2014).

* Indiana: the Indiana Non-native Plant Invasiveness Rankiogn (INPIRF) reported a
high risk (Indiana Invasive Species Council (11S017).

* Minnesota H. japonicuswas ranked 29th with a score of 70.1 on the tepdf 124
terrestrial invasive plants (Minnesota Departmdrigriculture, 2011)).

The US Invasive Species Impact Rank (I-Rank) wasl tis assess the species at a national scale
and it was concluded a medium/low ecological impactiue to its limited distribution to the
northeastern USA (NatureServe, 2017).

Socio-economic benefits of the species

In the EPPO region, this species does not haveamyomic importance apart from a limited use
as an ornamental and being kept in many botantegar(Fried pers comm, 2017i. scandens

is sold as an ornamental plant within the EPPCQoregnd there are also sales of the species in
North America. Typically, mostly female plants a@d in nurseries.

H. scandensloes not have lupulin glands that produces therlstibstance used to flavour beer
and which are present iHumulus lupulusTherefore,H. scandensias a much less economic
value tharHumulus lupulugTournois, 1914).

In the native range, the whole plant is used medilyi and the seed oil is used to make soap (Zhou
& Bartholomew, 2003). No other information is knoan the plants economic benefit.

Various other uses are currently being studiedef@mple using the plant to extract cellulose
nanocrystals (Jiangf al, 2017), or to extend its medicinal use (Retr&l, 1999). The leaf extracts
of H. scandensre effective against mosquito larvae (Pavela82@dd proved to be superior to
various neem extracts, which are reported to keceble with LGo values ranging from 55 to 65

ppm.
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3. Is the pest a vector? Yes 0O No X

4. Is a vector needed for pest entry or Yes 0O No x
spread?

5. Regulatory status of the pest

EPPO
In Europe,H. scandensvas added to the EPPO Alert List in 2007 and feared to the List of
Invasive Alien Plants in 2012.

In Italy, it is included in the Lombardy region blalist established in 2008 according to the
regional Law 3% March 2008, no. 10: "Disposizioni per la conseivag della piccola fauna e
della flora spontanea”. It is also included in Bhedmont region black-list according to the DGR
no. 23-2975 of the 29February 2016.

USA

H. scandenss considered a noxious weed in Connecticut wheise gategorized as “Potentially
invasive, banned”, and in Massachusetts wherepitakibited.
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6. Distribution? (Table 2)

Continent Distribution (list countries, or Provide comments on thepest | Reference
provide a general indication , e.g. | statusin the different
present in West Africa) countries whereit occurs (e.g.
widespread, native, non-native,
established....)
America CanadaQuebec, Ontario; Canada: Reported as Germplasm
introduced (but unknown) Resources
Information
. . L Network, 2017;
United StatesAlabama, Established and invasive in | g\ opinion,
Delaware, District of Columbia, | NeéW England, the mid-Atlantiq 517,
Georgia, lllinois, Indiana, stgtes, and some areas of the
Kentucky, Maine, Maryland, Midwest (OH, IN, IL, MO, IA,
Massachusetts, Michigan, eastem NE, 'and eastern KS).
Minnesota, Missouri, Nebraska,| EStablished in the northern
New Hampshire, New Jersey, Midwest (MI, WI, MN, ND,
New York, North Carolina, SD) and the southeast (KY,
North Dakota, Ohio, AR, TN’_ NC, SC, GA, AL_)-
Pennsylvania, Rhode Island, _Casual in west of the plains or]
South Carolina, South Dakota, | N the most southern states
Vermont, Virginia, West (FL, LA, MS, OK, TX).
Virginia, Wisconsin
Asia China: Anhui, -Zhejiang, - Native Germplasm
Fujian, - Heilongjiang, -Henan, ; Resources
Hebei, - Hunan, - Hubei, Information
Jiangxi, - Jiangsu, - Jilin, - Network, 2017;
Guangdong, - Guizhou, Zhou &
Liaoning, - Shanxi, - Shandong, Bartholomew,
- Shaanxi, - Sichuan, - Yunnan,|- 2003.
Guangxi, - Xizang, - Hainan,
Mongolia: Mongolia
Japan: Hokkaido, - Honshu, -
Kyushu, - Ryukyu Islands, -
Shikoku; Korea, Taiwan,
Vietnam, Russian Federation:
Primorye, - Amur

2 See also appendix 4: Distribution summary for EU Member States and Biogeographical regions
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Continent Distribution (list countries, or Provide comments on thepest | Reference
provide a general indication , e.g. | statusin the different

present in West Africa) countries whereit occurs (e.g.
widespread, native, non-native,
established....)

Europe Austria, Belgium, Bulgaria, It is established and invasive inBalogh & Dancza,
Czech Republic, France: GardgnFrance, Hungary and Italy. It i$ 2008; Brunekt
River catchment, Germany, considered under naturalizatignal., 2010; Celesti-
Italy, Hungary, Romania, in Serbia. It is recorded as Grapowet al,
Poland, Serbia, Slovakia, casual in Austria, Belgium, 2009;Carola et al.,

Slovenia, Switzerland, Ukraine.| Bulgaria, the Czech Republic,| 2014; FloraWeb,
Germany, Poland, Romania, | 2017; Friedet al,

i . . Slovenia, Switzerland and 2017; Morariu
Biogeographical regions: Ukraine. In Czech Republic, it 1942; Mosyakin &
Pannonian, Steppic, Continental,is recorded in the group of Fedoronchuk,
Mediterranean species that need continued | 1999; PySelet al,

input of propagules from 2012 ; Sav et al,

planted populations but failed | 2008 ; Stace &

to establish. Crawley,
2015;Verloove,
2006; Vladimirov
(personal

communication)

Introduction

Humulus scandens native to Asia (China, Taiwan, Japan, Korea, drus Far East, and
Vietnam). It has been introduced as an ornamemtabih Europe and North America where it is
becoming an invasive alien species in several nsgidable 2 and see Appendix 5, Fig. 1).

Asia

Humulus scandensas a native range within the far East of Asia (@hiTaiwan, Japan, Korea,
Russian Far East, Viethan@Gdrmplasm Resources Information Network, 2@hgu & Bartholomew,
2003)(Table 2 and see Appendix 5, Fig. 2).

Europe

Humulus scandens non-native to Europelhe second edition of Flora Europae (Tutin &
Akeroyd, 1993) mentioned the species as an ornaiy@ant established in northern Italy, western
Hungary and possibly elsewhere (Balogh & Dancz@82(Table 2 and see Appendix 5, Fig. 3).

Belgium
Recorded as a casual in 1954 and 1955 (Verloowi®)20

Bulgaria
The species is established in Bulgaria (Vladimigersonal communication).

France

According to Tournois (1914)}l. scandensvas introduced in Europe ca. 1880, by Thiébaud-
Legendre from Paris for cultivation as an ornamlesgacies. A voucher herbarium specimen (Th.

Delacour, s.n., P) dated 10-07-1881 and colleatetthe Jardin des Plantes (Paris) indicated it
flowered for the first time since its introductiomo years prior. In 1885, it was presented to the

French Horticultural Society by Mr. Cornu who sted its interest due to its late development

offering a nice bed of greenery at a period ofytha& where most other plant go dormant (however
flowering periods and the introduction of exotiami species have changed these timings now). It
is assumed that the company Friedrich Rohmer indinmurg (Swaxe-Anhalt, Germany)
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launched the variegated form (vaariegatus(Siebold & Zucc.) Moldenke) in 1893 (Tournois,
1914) although according to Ascherson & Graebn@d@11913) it was already cultivated in 1886.
According to Chevalier (1943), the variegated fomas used since the 1910s for growing over
trellises and arbours or sometimes along fences.

The oldest record of the plant in the wild dateskiia 1893 when it was found in wastelands along
the cours Journu-Aubert in Bordeaux (Neyraut, £RE). In 1947, the species was recorded on
wastelands at Porte de la Villette in Paris (Bouifi\L,454, P) and in similar conditions in south-
west France in Royan in 1958 (Bouby, n°4296, Peré&lare also casual records in Alsace (NE
France) wherél. scandensvas collected in a dump site near Modenheim (ResteSTU). The
first established populations were identified im020Brunel and Tison, 2005) in a disturbed
portion of riparian habitat along the Gardon Rivexar Nimes in the Mediterranean region (south-
east France). Further surveys conducted in 20%2ated the presence of the species along 40 km
of the river between Alés and the confluence ofGlaedon River with the Rhéne (Pinston, 2013;
Mahaut, 2014; Friecet al, 2017). Since 2015;. scandendas been recorded in a second
catchment in the Huveaune River in the city of Mdks (Friedet al, 2017).

Hungary

Very similar to France, the first plant was colégtin 1880 by N. Filarszky in the botanical garden
of the Budapest University (Balogh & Dancza, 200B)e first occurrence in the wild was
confirmed as early as 1894, by an herbarium spetioubected by V. Borbas at Vé§zh county
Békes (Balogh & Dancza, 2008). In the early 19€@@sspecies had spread and became naturalized
in some localities of Hungary such as the envirohkake Balaton (Balogh & Dancza, 2008).
Balogh & Dancza (2008) summarized the currentitigion in Hungary and indicated there are
various new localities in the North Hungarian Mains, northern Great Hungarian Plain, and
southern and western Transdanubia.

Italy

In Italy (according to the Gruppo di Lavoro SpeEsotiche della Regione Piemonte, 2015) it is
believed the plant was introduced for ornamentati¢uture and nursery purposes in the late
nineteenth century (1885). It was recorded as abred in Tuscany in 1903 (Saccardo, 1909;
Arrigoni, 2011). The first record for Lombardy iatéd 1941. Currently, it is considered invasive
in Piedmont, Lombardy, Emilia-Romagna (e.g. aldrgPRo river), and naturalized in Veneto and
casual in Tuscany. It is not recorded on the idasfdSicily and Sardinia (Celesti-Grap@wal.,
2009).

Serbia

Humulus scandensas discovered in 1999 in a locality near Novi, Saa ruderal humid habitat
on the bank of channel Danube-Tisa-Danube (Setval, 2008). The plant was considered as
being under naturalization process with a risklmcoming a nuisance invasive plant in wetland
habitats, similar t&chinocystis lobatéMichx.) Torr. et Gray (Saviet al, 2008).”

North America

Humulus scandenwas first imported to America in the late 1800s dige as a tonic in Asian
medicine and as an ornamental vine. It is still$ol these purposes today (Paretibl, 2009).

In North America, the earliest records of its escamd naturalization come from eastern
Massachusetts in the 19th century (IPANE, 2005Ddtaware, a few escapes from cultivation
were observed in the 1900s (Table 2 and see Appéniig. 4).

Currently it is mostabundantly established in New England, the mid+&itaStates, and some

areas of the Midwest that include Ohio, Indianiadis, Missouri, O, lowa, eastern Nebraska and
Kansas (Natureserve, 2017). The establishmeHt gdponicusis more scattered in the northern
Midwest (Michigan, Wisconsin, Minnesota, North a@buth Dakota) and the southeast
(Kentucky, Arkansas, Tennessee, North and Soutbli@ar Georgia, and Alabama). It is not yet
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established in the most southern states (Floridaidiana, Mississippi, Oklahoma, and Texas) as
well as west of the plains region. In total, iréported from 31 States of the USA (NatureServe,
2017; Small, 1997). The species has been introdumtedanada (Small, 1997).

7. Habitats and where they occur in the PRA area (Table 3)

Habitat (main) | EUNIS habitat Status of habitat Is the pest | Comments | Reference
types (e.g. threatened or | presentin | (e.g.
protected) the habitat | major/mino
in the PRA | r habitats
area in the PRA
(Yes/No) area)
Protected pro parte Major
e.g. Annex 1 habitats
Lowland E3.ESA4and ES.5 | 5140 ajyvial within the | Monsi & Saeki
Seasonally wet and : No
meadows meadows of river PRA area | 1953
wet grasslands
valleys of the
Cnidion dubi
Protected pro parte Major
e.g. Annex 1 habitats
within the
91EO0 * Alluvial PRA area
forests withAlnus Balogh &
Gl._BroadIeaved glutinosaand ves (but Dancza, 2008;
. deciduous woodlangl . : mostly ;
Forest margins, (G1.1., G1.2. and Fraxinus excelsior established Friedet al,
alluvial woods ST (Alno-Padion, ’ 2017; Zhou &
G1.3) L non-
Alnion incanae, invasive) Bartholomew
Salicion albae) 2003
92A0 Salix albaand
Populus alba
gallerie:
Wetlands, . Balogh &
riparian iﬁih;'t;ﬁ[%g:ne of Major Dancza, 2008;
habitats, ) . Yes habitats Friedet al,

: . waterbodies (C3.1.,[ None listed. . . o )
especially river- C32 C33 034 (invasive) | withinthe | 2017; Zhou &
and o t.irr.l’um i-n '(’:3 5') N PRA area | Bartholomew
strean-sides b " 200:

Ruderal habitats .
(roadsides, E5.1. Yes (often Ma!or
: . casual habitats Balogh &
wastelands, Anthropogenic herbl None listed. historical thin th D 2008:
abandoned and| stands istorica within the ancza, ;
records) PRA area

disturbed area

The habitats oH. scandensgre largely similar in its native range and in BiRA area. Alluvia of
streams and river8(dentetalia tripartit) are considered as one of the two preferred Habitdhe
native range. In France, the species is invasivelin similar communities dominated by the native
species Galium aparine Atiplex prostrata Rumex crispusPersicaria lapathifolia Veronica
anagallis-aquatica Convolvulus sepiumand the non-native specigsmbrosia artemisiifolia
Artemisia verlotiorum, Artemisia annu8idens frondosaHelianthus tuberosysand Xanthium
orientale subsp.Italicum (Fried et al, 2017). In Hungary, it has been described in rothe
communities Convolvuletalia sepiujrbelonging to the same riparian habitats (Baloghahcza,
2008). In Iltaly, in addition to riparian habitaissis also present in hydrophilous tall herb feng
communities of plains and of the montane to alpenels (EUNIS E5.4, E5.5) (see: Habitat Italia,
2010) Other habitats detailed in the table aboeeatso at risk.
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8. Pathways for entry (Table 4)

Possible pathway
(in order of importance)

Pathway: Plants for planting
(CBD terminology: Escape from confinement — horticlture)

Short description explaining why
it is considered as a pathway

H. scandensias been introduced in Europe as an ornamentaiesptor

growing over trellises, arbours or fences (Tournd#&l4; Chevalier, 1943;
Balogh & Dancza, 2008). Currently, the plant iswately sold in the major

garden centre chains. However, for garden amatseesls (achenes) of t
plant are widely available in more specialized eties and it can also |
ordered through the Internet.

According to gardener forums and websites on leterthe plant is widely
used and exchanged by gardeners and horticulississ presence is ve
likely in gardens throughout thehole PRA area. It should be noted t
there is the possibility of misidentification bewveH. scandensand
H. lupulus.

ne
e

y
hat

Is the pathway prohibited in the
PRA area?

Yes in part.H. scandenss black listed (trade restrictions) in two Italia
regions. However, for the rest of the PRA area plaithway is not
prohibited.

Has the pest already been
intercepted on the pathway?

H. scandenss the commodity.

What is the most likely stage
associated with the pathway?

As an annual plant, it is traded mostly as seed.

What are the important factors fq
association with the pathway?

piPlants and seeds are available by mail order ansigécies is available fro
suppliers in the USA:

https://www.ebay.com/itm/JAPANESE-HOP-18-SEEDS-Hlusu
scandens-japonicus-Fast-growing-climber-/2217032875

https://www.amazon.com/Humulus-scandens-1-000-
seeds/dp/BOLETYQVPO

The volume produced within EPPO compared with va@umported is
unknown.

i

Is the pest likely to survive
transport and storage along this
pathway?

Yes, seeds can remain viable for 3 years.

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

All wild populations in Europe and North Americadhe results of garde
escapes. Two processes may be at play. If grovanfence near a suitab
habitat (i.e. a river), passive dispersal may emti# plant to establish in tk
wild. The second important pathway to suitable tehs through garde
wastes. If aerial parts of the plant are cut atethé of the growing seasq
and the whole plant is thrown in or near a suitdiabitat, seeds containg
in the infrutescence can enable establishment.

n
le
e
N

n
2d

Will the volume of movement
along the pathway support entry|

H. scandengs cultivated and traded within the EPPO regiod terefore

?the volume of movement from outside of the EPP@orets likely to be low|
and unlikely to support entry unless productioases or is reduced with
the EPPO region.
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Will the frequency of movement| H. scandenss cultivated and traded within the EPPO regioth grerefore
along the pathway support entry/?the frequency of movement from outside of the EP&gon is likely to be
low unless production ceases or is reduced witierBPPO region.

Rating of the likelihood of entry | Low [ Moderate High

Rating of uncertainty LowX Moderatel High

The EWG does not consider other pathways shoulévaduated. Introduction as a contaminant of
machinery was considered and although it canneiblided it is highly unlikely to occur.

Do other pathways need to be considered®o

9. Likelihood of establishment in the natural environment in the PRA area

H. scandenss already established in the PRA area at leastarSouth of France, Hungary and
Northern Italy. Its native distribution occupiesripaf East Asia ecoregions within the Palearctic
realm and extends south to the Indochina bioregibthe Indomalayan realm. According to
Koppen-Geiger classification (Kottett al, 2006), its distribution matches that of a warm
temperate climate without a dry season but hot semsr(Cfa). In its introduced range in North
America, it is present in the same climate typejQblus also cold continental climate without dry
season with hot (Dfa) or temperate summer (Dflb)the PRA area, it is established in temperate
climates with dry and hot summers (Csa = Meditezaanclimates) and in temperate climates with
warm summers but without a dry season (Cfb). Thetrate climates (Cfa, Csa) within the PRA
area are largely similar and suitable for the distament ofH. scandens

According to the projection of climatic suitabilitgr Humulus scandersstablishment (Appendix
1), the projection of suitability in Europe and thediterranean region suggests tHaiscandens
may be capable of establishing widely in the manmtioental areas of southern Europe (Northern
Italy for example). The biogeographical regionspapdix 1, Fig. 8)currently most suitable for the
establishment oH. scandensre predicted to be the Pannonian, Steppic, Cemiih and Black
Sea regions (Appendix 1, Fig. 6 and 7). The mamitiing factors for the species across Europe
appeared to be low growing season temperaturesn@gtiquarter) in northern Europe and drought
stress (low CMI) around the Mediterranean.

The endangered area concerning climatic suitabigiudes Portugal, Spain, France, ltaly,
Germany, Austria, Poland, Hungary, Slovakia, Sleae@roatia, Romania, Bosnia-Herzegovina,
Serbia, Montenegro, Macedonia, Albania, Greecegd&id, Turkey, Georgia, Russia, Ukraine and
Algeria.

The habitats of. scandenare largely similar between its native range dn@dRRA area. Alluvia

of streams and river8{dentetalia tripartit) are considered as one of the two preferred habita
the native range. In France, the species is inedsiwery similar communities dominated by the
native species Galium aparine Atiplex prostrata Rumex crispusPersicaria lapathifolia
Veronica anagallis-aquatica Convolvulus sepiumand the non-native specieAmbrosia
artemisiifolia. Artemisia verlotiorum, Artemisia annu8idens frondosaHelianthus tuberosuys
and Xanthium orientalesubspltalicum (Friedet al, 2017). In Hungary, it has been described in
other communitiesGonvolvuletalia sepiujnbelonging to the same riparian habitats (Balogh &
Dancza, 2008). In Italy, in addition to ripariaabiitats, it is also present in hydrophilous talthe
fringe communities of plains and of the montanealpine levels (EUNIS E5.4, E5.5) (see: Habitat
Italia, 2010).
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The establishment of seedlings in riparian habadag the Gardon River (southern France) was
highest in rich soils (N soil content>1.1g/kg), hvia low vegetation cover in spring (<25% in
March) and full sun exposure where tree canopy35%: (Friedet al 2017). In this area,
establishment can be prevented where residentategeforms a dense cover of perennial grasses
such aAgrostis stoloniferand riparian tree cover limits light availabilitgowever, this does not
prevent establishment at a wide landscape leveravhatural or human-assisted disturbances
always exist in vegetation.

Natural enemies

A survey of insects found oHRl. scandendn the south of France in spring 2013 and 2014
highlighted the presence ofhrips urticag Oxythrips ulmifoliorum Dendrothrips saltatar
Paratettix meridionalis and unidentified species of Aphididae and Collelab Eggs of
Melanostomasp. and larvae oAltica sp., Chromatomyia horticolaand unidentified species of
Carabidae, Chrysomelidae, Cicadellidae, Theridi@a@ Thripidae were also found (pers comm.
G. Fried, 2017).

Leaves of young seedlings are eaten by snailsjdimay Cernuella virgata(da Costa, 1778) and
Oxyloma elegangRiso, 1826) (Determination: Bruno Michel (INRAgee Appendix 3, Fig 6).
Cuscuta campestrisan alien plant parasite frequently observed parian habitats has been
observed causing foliar damage ldnscandengAppendix 3, Fig 7). At the end of the growing
season in southern Franék,scandenss attacked by several fungi includi@gdiumand possibly
Fusariumsp. andCladosporiumsp (pers. Comm. G. Fried, 2017, see Appendix@8Fi

According to studies in Germankl, scandenss a host of the aphigdhorodon humul(Schrank)
(Aphididae) (Eppler, 1986).

Despite the identification of these natural enenmethe EPPO region, the establishmentof
scandensn new areas is unaffected indicting that theyaafinvertebrates are generalist species
inflicting insignificant damage on the invasive pigdions.

A high rating of likelihood of establishment in thatural environment within the PRA has been
scored with low uncertainty as the species has showestablish in a number of locations with
varying climatic conditions.

Rating of the likelihood of establishment in théunal Low [ Moderate] High X
environmer
Rating of uncertainty Low X Moderate[] High O

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

In Hungary H. scandenss associated with ruderal communiti€nppordetalia acanthjisuch as
downtown Keszthely (Dancza, 1994, cited in Balogb&ncza, 2008). In the USA. scandens
is reported to grow in disturbed areas with maisissincluding roadsides, old fields, and forest
edges (Pannikt al, 2009).

The second most common community in whidhscandenss described in its native range is
within a ruderal habitat. The associatldamulo japonicae-Chenopodietum atbostly establishes
on loamy-sandy ground, disturbed habitats in thekads of settlements, roadsides, building areas
and waste deposits, though it is seldom found atalumps (Balogh & Dancza, 2008). In its native
range,H. scandengs also reported to be a weed in pear orchard evitecan dominate the
community (Churet al, 2000).
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In Southern France, where it is restricted to beaks, it is estimated that without irrigation it
cannot survive the dry season of Mediterraneanatésy In a greenhouse experiment, plants
watered once a week were one third less in biotmassplants watered every day with a biomass
not different from that ofGalium aparine(Fried et al, in preparation). This provides some
evidence thaH. scandengxhibits poor invasion potential in dry environrteen The ability to
establish in ruderal habitats depends on seasaimddlt regimes and seems only possible where
there is no dry season during summer.

A high rating of likelihood of establishment in theanaged environment has been scored with low
uncertainty as the species is grown as an ornaingpgaies and evidence from other invasive
regions details the species can grovdisturbed areas including roadsides, old fieldsl, famest
edges and orchards.

Rating of the likelihood of establishment in thenaged | |Low O Moderatel] High X
environmer
Rating of uncertainty Low X Moderated High O

11. Spread in the PRA area

Natural spread

Reproduction and spread ldf scandenss exclusively by seeds (achenes). One plant oadupe
800 to 1200 seeds (Balogh & Dancza, 2008). A sumtygucted in the native range trapped a seed
rain of 256.0 (£ 432.2) seedsldf scandenper m2 (Masuda & Washitani, 1990). The seedd.of
scandengack specific adaptations for dispersal so thatglant has no specific means of spread.
Mature seeds are primarily dispersed by gravity pagent plants and form a seed bank with ca. 3
years viability (NB: many sources cite wind as turel mean of dispersion but given the form and
the weight of the seeds, it is unexpected that wilag's a significant role in the dispersal of this
species) (Krauss, 1931H. scandensas a very prickly stem, so that part of the plaith the
infrutescence can be dispersed accidentally overt slistances (i.e. a few dozen of meters) by
mammals or humans (Panrell al, 2009). The main natural means of dispersal iwater along
river throughout the watershed. The magnitude céagphwithin a river catchment is therefore high
but the translocation into a new river catchmergresdominantly by human assistance. Natural
spread within any waterbody will facilitate transfe a suitable habitat.

Human assisted spread

Human assistance spread is important in the disbefghe species over long distances due to
intentional planting in gardens with exchange @dsebetween hobbyist’s gardeners. Thus, future
spread of this species can be expected in thetyiahgardens, especially in gardens without cover
fences close to roadside, forest margins, and baaks.

There is potential that seed can be moved fromcabehment to another by boats, dredges and
leisurewear. For example, in France, the specissréeently been found in a new catchment
(Huveaune River in Marseille) more than 100 km kerdst of the main invaded catchment (pers
com, G. Fried, 2017).

As H. scandengroduces a high amount of seed which can becoooegarated into water bodies
and subsequently moved into new habitats, coupittleng distant human assisted spread, a high
rate of spread with moderate uncertainty has b@éesngs more research is needed for spread
potential for this species.

Rating of the magnitude of spread in the PRA area | Low [ Moderated High X
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Rating of uncertainty LowO ModerateX High O

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

Impact on plant communities

In its native range in JapaH, scandenss considered a weedy vine in riparian and floaos
habitats rich in nitrogen and lime where it coveeighbouring plants such adiscanthus
sacchariflorusand Phragmites australifJu et al, 2006) and decreases the diversity of plant
communities (Ohtsuka & Nemoto 1997).

In the USA H. scandengan form dense stands that outcompete existingtaggn, especially in
moist areas (NatureServe, 2017). It is capableliofbing trees and other nearby vegetation,
sometimes resulting in shading, girdling, and oxcedly even the death if trees are small
(saplings). It can become the dominant understéeptp(NatureServe, 2017H. scandenss
perceived as predominantly invading open disturbeels, such as roadsides or disturbed
riverbanks, where it is believed to decrease biedity. Conversely, it has also been found in open
woodlands, prairies, floodplain herbaceous wet roead and floodplain forest communities
indicating it has some tolerance to shade (Natuxe$2017). In the State of New York, the non-
native plant invasiveness ranking form scored iipgaict on community structure and composition
7 out of 10 indicating a moderate to high invagpagential (See New York Invasive Species
Information 2018).

Rating of magnitude of impact on biodiversity iath | LowO Moderate] High X
current arei of distributior
Rating of uncertainty LowX Moderated High O
12.02. Impact on ecosystem services (Table 5)
Ecosystem Does the pest | Short description of impact Reference
service impact on this
ecosystem
service?
Yes/No

Provisioning | No Although the species can colonig€hunet al. 2000
fields, it is not known as a majpr
weed of agricul