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SUMMARY: PEST RISK ANALYSIS FOR PHYTOPHTHORA RAMORUM

This summary presents the main features of a Pet Rnalysis (PRA) which has been
conducted onPhytophthora ramorumas the key deliverable from the EU-funded RAPRA
Project. The PRA was prepared according to the(EBRandard Guidelines on Pest Risk
Analysis: Decision-support scheme for quarantinstpeersion 07-13727 (PM 5/3 (3). This
summary is based upon the template for the EFR&EpOrt of a Rest Risk Analysisersion
06-12731, now superceded by 08-13988. Elemenrstbfversions are included.
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STAGE 1: INITIATION

Reason for doing PRA To take account of the new experimental and econatata that
have been generated fBhytophthora ramorunfrom the EU Sixth
Framework Project Risk Analysis for Phytophthora ramorum’
(RAPRA), together with other new information. Thiew PRA
builds on previous ones which were only partiallgliah. It will
contribute to the review of the EU emergency phgmitary
measures.

Taxonomic position of  Kingdom —ChromalveolataPhylum —Heterokontophyta
pest: (heterkonts or stramenopiles); Clas®emycetes

Order —PeronosporalesFamily —Pythiaceae

Genus -Phytophthora

STAGE 2: PEST RISK ASSESSMENT

Probability of introduction
Entry
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Geographical
distribution:

Major host plants or
habitats:

North America: The pathogen occurs in the wild in parts of western
California and Oregon, USA. The first nursery fimgls were made in
California in 2001, then subsequently in Oregon &wdshington
State. In 2004 two large California nurseries @ame in Oregon
shipped millions of potentially infected plantsaeer 1,200 nurseries
in 39 US states: the pathogen was found in 22 ebkdhstates
(177 nursery-related detections) by the end of ylear. Eradication
action was taken on these findings. Nursery figditave been
made in the USA in subsequent years.

The pathogen has also been reported (under eradicat British
Columbia, Canada in a few nurseries (first findim@003) and some
related residential plantings.

There are three known molecular lineages in NontheAca, NAL,
NA2 and EUL. NAl is present in forests and in naesebut to date
lineages NA2 and EU1 have been found almost exalysiin

nurseries.

EU and Europe: To date onlylineage EU1 has been recorded in
Europe. The pathogen has been reported from 19cdiuhtries,
where it is under official control: Belgium, CzecRepublic
(eradicated nursery finding), Denmark, Estonia,ldfid, France,
Germany, Ireland, Italy, Latvia, Lithuania, Luxemnuibg, the
Netherlands, Poland, Portugal, Slovenia, Spairiygicg Mallorca),
Sweden and the UK (all countries including the Gtenslands). It
has also been recorded in Norway and Switzerland.

Area of origin: The origin or origins ofP. ramorumis/are not
known, but it is speculated that the pathogen meayehoriginated
somewhere in Asia; possibly Yunnan, Taiwan or thestern
Himalayas. P. ramorumis considered to be an introduced exotic
pathogen in both North America and in Europe. ThelMind NA2
lineages are likely to have a separate geograpiginao the EU1
lineage; this is based upon genetic analysis.

The host range d?. ramorumin North America and Europe is very
wide. It includes many important shrubs and trefesrnamental or
environmental significance; a few herbaceous pépeicies are also
reported as hosts. Currently, natural hosts oat@7iplant families,
with 75 plant genera and more than 130 plant speaiéected.
Experiments have been undertaken to determine dkenal host-
range. A number of those predicted to be natuoatshhave been
found to be naturally-infected.

Which pathway(s) is the Eight main tommoditytypes are identified in this PRA:

pest likely to be
introduced on:

1. Plants for planting (excluding seeds and fruif) known
susceptible hosts;

2. Plants for planting (excluding seeds and frafthon-host plant
species accompanied by contaminated, attached mgawedia;



Establishment

Soil/growing medium (with organic matter) asoanenodity;

Soil as a contaminant (e.g. on footwear, machjretc.);

Foliage or cut branches (for ornamental purgosesusceptible
foliar hosts;

Seeds and fruits of susceptible host plants;

Susceptible (isolated) bark;

Susceptible wood.
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Probabilities of entry for each commodity type assessed for four
geographical origins wherB. ramorumhas been recorded: USA;
Canada; non-EU European countries (Norway and 8véizd); and,
the unknown area or areas of origin farramorum Although the
origin is still unknown, based upon speculationt thamay have
entered Europeand the USA from parts of Asia, assessment
imports from China and Taiwan have been included the
assessment of the risk of entry.

Plants or habitats at risk A large range of environmental and ornamental shard trees are

in the PRA area:

potentially at risk. There are many suitable habitancluding:
woodland (managed, semi-natural or natural), haathl maquis
(macchia) shrubland, and managed gardens (incluthoge of
heritage value), parks and public greens. Manyhefgotentially at-
risk habitats are covered by the EC Habitats Diwvec{Council
Directive 92/43/EEC). For trees, genera/speciestha family
Fagaceae with susceptible bark (especi@iyercusand Fagug are
considered most at risk of developing potentiddthal stem canker
This has already occurred on a limited scale irPR& area.

Tree species with susceptible bark are only likelpe at high risk if
they occur in close association with foliar hostpable of supporting
significant sporulation (e.dcRhododendronespeciallyR. ponticun
or if they themselves are also foliar hosts (eamhoak -Quercus
ilex).

In southern Europe, plants in evergreen oak woaldlzand laurel
forests (laurisilva) are considered most at risicai establishment
could occur on a range of foliar hosts which arevkm to have the
potential to support sporulation of the pathogeragMs/matorral

habitats could also be at risk where they contaisceptible host
species (e.g. evergreen oaks or other susceptilplecies).

P. ramorumhas not been recorded in these habitats to date.

In northern Europe, heathland wi@alluna and Vacciniumspecies,
both of which are particularly susceptible in ladtory tests and have
been shown to have a significant sporulation pcaéate also at risk
In Europe, species of these genera have been edpast hosts on
nurseries, but not in European heathlands.



Climatic similarity of
present distribution with
PRA area (or parts

thereof):

Aspects of the pest's

The area, or areas, of origin &. ramorumare unknown. The
pathogen is considered to have been introducedorhNAmerica
where it has established in woodlands in the Rabitirthwest coast
of the USA (California and southwest Oregon). ThdSeareas have
a Mediterranean climate thatlesgely similarin climate to European
countries adjoining the Mediterranean. Other paft&€urope have
less similar climates ranging fromot similar to slightly similar.
Climate matching, using CLIMEX, between Oregon/@atia and
Europe indicates that the areas of north-west S$paorthern
Portugal, south-west England, and parts of Italy western Albania
have the most similar climates; larger parts of W€, Ireland,
France, Belgium, the Netherlands, western Germadtaly, the
Adriatic coast of the Balkan peninsula, as welhagh-west Turkey
and east Bulgaria on the black sea coast, also teatvely good
climate matches.

Establishment is favoured by the pathogen’s vergewhost range,

biology that would favourcapacity for asexual reproduction, ability to produlong-lived,

establishment:

thick-walled chlamydospores (resting spores) aiwdsurvive for
relatively long periods in soil and water. Asexuaproduction
through the production of sporangia (spores inwblvedispersal and
infection) can occur under a wide range of envirental conditions
(62-100% RH; >18C and <30C). The period from infection to
production of infectious spores is relatively shoR. ramorumis
heterothallic requiring opposite mating types topbesent for sexual
reproduction to occur. The current distribution rofting types
(mainly Al in Europe and A2 in North America) hast macilitated
this, but this has not hindered the pathogens kstiatent and spread
in (at least) some of the favourable areas of t8& (California and
part of Oregon) and Europe. However, the matingesysnay be nc
be fully functional, so it is not certain that fremt sexual
reproduction would occur should the opportunityseri However
recombination of genetic material might also octtuough somatic
hybridisation. Any progeny arising might have dr#nt adaptive
characteristics to the parents. In the absence ootrals, small
populations of the pathogen are likely to becomabdished. Other
pathogens are unlikely to prevent establishmer.aamorum No
natural enemies are known. The pathogen is favobsedertain
nursery practices. Additionally, it can survivegrowing media and
can infect roots, largely asymptomatically. Crgpinfections and
asymptomatic sporulation on aerial plant parts als® reported
This may favour spread in the nursery trade.ramorumcannot be
detected based upon symptoms alone. In the abséwoatrols, it is
likely to spread rapidly within trade networks thH@ve scale-free
network properties. Scale-free networks (those wither-connected
nodes) have a lower epidemic threshold than otimeiskof complex
networks; in the absence of controls this favoasid spread and
establishment throughout the network, increasirg riek of wider
spread in the environment.



Characteristics (other  The host plants are widely distributed and tragethe PRA area as

than climatic) of the PRAcultivated ornamental plants. There are numerowss plants in the

area that would favour natural or semi-managed environment. Soil type pHddo not

establishment: affect the establishment potential of the pathodjectly. There are
no chemical treatments that can consistently easelithe pathogen
on infected plants. However, there may be sitaatiavhere
fungicides could be used as part of an eradicadiuh containment
programme.

Which part of the PRA  With respect to susceptible hosts of cultivateculsirand trees on

area is the endangered nurseriesthe whole of the PRA area is potentially endangere

area: wherever these occur because the pathogen is favday certain
nursery practices.

With respect to the semi-natural (including manaparks, gardens,
public greens etc) or the natural environment,gags of the PRA
area that are most endangered based upon climattor$ alone
(Figure A) areAtlantic Central and Lusitanian climatic zones;
Mediterranean and Atlantic North climates are also potentially
favourable, especially in coastal locations. (Segeifé 13 of the PRA
for distribution of the climatic zones). Althoughild and wet
climates are most likely to favour establishmentl apread, the
pathogen’s ability to form long-lived chlamydosperenables it to
survive Mediterranean climates with hot and dry swers, as
demonstrated in California, and potentially alstdeo climates with
cold winters. Areas with the most suitable climatesicide broadly
with the areas that potentially have the mostsit-hiabitats. This is
illustrated by the presence of potentially suitalideoadleaved
hosts/habitats in Figure B with some of the highesiportions
occurring in the climatically favourable areas shoin Figure A.
Heathland and maquis areas are not illustrated herahese also
coincide with areas that appear to be climatictiyourable. Those
areas that are climatically favourable are onlyisk where there are
susceptible host plants that are capable of supgogporulation
More detail is given below.

Potential Geographical Distribution of Phytophthora ramorum in Europe

The PRA forP. ramorumincludes a range of climate-based risk maps inpifudability of
establishment section. Since these were createdg udifferent techniques and different
parameters, it is not possible to combine them mte simple summary map of risk that
represents the endangered areaPforamorumhosts in Europe based on climate. It is also not
possible to say that one technique or map is smpdd another since validation of the
methodology is not possible using the limited cdat in Europe which is influenced by (a) the
extent of the surveys for individual Member Stated (b) by the pathogen being under statutory
control, thus limiting its spread. Models using remt pathogen distribution with climate
matching are likely to predict a more limited distition than those that do not. The climate-
based risk map for Europe (Figure A) is based errdinking system developed by Meentemeyer
et al. (2004) to predict potentiaP. ramorum distribution in California. It uses climatic
parameters that favol®. ramorum with scores, ranks and weights assigned to ptatgn,



maximum temperature, relative humidity and minimtemperature. This European risk map
does not incorporate the host-species index of kéeesyeret al (2004) (which is based on
epidemiological significance and sporulation patdnof different plant species) used for
California since there is a lack of high-resolutlurst data (individual host distribution and also
host associations) for the whole of Europe. Howgesigice trees are considered to be one of the
most at-risk plant types, the areas of broadleaveddland in Europe are also shown below
(Figure B); these broadly coincide with the arehattare predicted as most climatically
favourable. The most suitable climatic locations detablishment based upon Meentemeter
al. (2004) are northern Portugal, north-western Spiie southern tip of Spain, the Adriatic
coast of the Balkan peninsula (e.g. western pdrtSreece, Albania, Montenegro, Bosnia and
Herzegovina, Croatia, Slovenia), south-western ée&amorth-west France (Brittany), northern
coastal Spain, southern Turkey and western UK amthsvest Ireland. Those areas that are
climatically favourable are only at risk where thare susceptible host plants that are capable of
supporting sporulation.



Figure A. P. ramorumrisk ranking model based on Meentemesfeal. (2004) for Europe using
the 10’ latitude/longitude resolution global clirakatgy for December—May 1961-1990.

Meentemeyer et al

Risk Ranking Phytophthora ramorum Meentemeyer et al Risk Ranking

(10’ latitude/longitude CRU Climatology)




Figure B. Calibrated broadleaved forest map as a percewnfdgead area for Europe, produced
by combining geographically referenced Earth olesgon data and forest statistics. Source:
Paivinenet al. (2001 and Schucét al. (2002).

Acknowledgement and disclaimer:This information is based on outputs from the @cbj'Forest tree groupings database of the
EU-15 and pan-European area derived from NOAA-AVHRRI®", which was awarded by the European Commmisdmint
Research Centre (Institute for Environment and&@nability), to a consortium consisting of EFI, VTiiformation Technology
and the University of Joensuu under the contrastbar: 17223-2000-12 F1SCISPFI. The information aimetd herein has been
obtained from or is based upon sources believatidputhors to be reliable but is not guaranteed ascuracy or

completeness. The information is supplied withdaligation and on the understanding that any pevgdamacts upon it or
otherwise changes his/her position in relianceethierdoes so entirely at his/her own risk. The EeaopCommission nor the
project consortium are responsible for its usédis publication and the content is at the soleesibility of the end-user.

POTENTIAL ECONOMIC CONSEQUENCES

How much economic impact  BecauseP. ramorumis subject to official control in the

does the pest have in its presentountries where it is known to occur (19 EU MemBtates

distribution: plus Norway and Switzerland; the USA and Canada) th
direct economic impact that it has caused is nantjfiable
and there is some uncertainty associated with shienates
The scores assigned are subjective and individuainbér
States have/will vary in their assessment of th@aich
However, the majority view is represented beloweldaspon
the limited evidence that is available.



The values that have been attributed to its impautside
the costs of phytosanitary measures and assoc@ists.
However, in Europe the pathogen has a direct etiacthe
guality of nursery stock as well as the qualitypddints in
managed parks, gardens and public greens. Shnabsees
in woodlands have become locally affected with sdree
death in the UK and the Netherlands. In the USArttajor
impact has been environmental arising from massiee
death in coastal California and part of Oregon; & and
Canadian nursery trades have also subsequentlymeeco
affected.

Nursery production: In the EU, surveys in Member States
show that typically <5% of nurseries surveyed ratlty
have been affected By. ramorum. The number of surveys
that have been undertaken has varied by countnpgryear
and some Member States have not supplied survay dlas
therefore difficult to know the true level of diseain the
nursery trade and so estimations of impacts fomthele of
the EU are not easy to determine. In the UBAramorum
has been found on nurseries in California, Oreguhraore
than 20 other states. In Canada, most recenty,2007
national survey detectdd. ramorumat 10 nurseries, all in
British Columbia. In terms of yield, quality anerdrol
costs, _excludingthe cost of phytosanitary controls, the
current impact on nursery grown ornamental species is
thought to be moderate within the areas in which
P. ramorumoccurs in the EU, USA, and Canada. Incluc
the costs of phytosanitary controls the impactmajor.
Losses in export markets arising from the preseote
P. ramorumin the EU are not quantifiable but there are
suggestions of losses for some Member States imgjutie
Netherlands, Germany and Belgium. Losses in egport
(including intra-state trade) have also occurredhim USA
and Canada.

Non-nursery findings: The number of Member State
surveys have varied by year and by country (as tper
nursery surveys). HoweveEuropean countries that have
reported findings ofP. ramorum outside of nurseries
(including managed parks, gardens, public greens,
woodlands and forests) are Belgium, Denmark, France
Germany, Ireland, Luxembourg, the Netherlands, MNgrw
Slovenia Spain, Switzerland and the UKLhe countries
where P. ramorumhas been found in woodlands or other
semi-natural/natural environments are France, Geyma
Ireland, the Netherlands and the UK. The UK se#orise
most intensively affected. Specific details abiat current



impact of non-nursery findings have been diffidoltobtain
for all the European countries that have reporiedirigs.

With respect to the natural and semi-natural emnvirent,
estimates have been made of the current (and jutapact
of P. ramorum in three systems/scenarios in Europe
(Kehlenbeck, 2008). In th@orthern European tree system
(broadly-defined as trees with stem cankers in @ston
with infected rhododendron in the Netherlands drel WK)
the impact has been described rasderate and this is
related to the environmental impact being limitedat few
parts of the PRA area only with a relatively lownther of
infected sites. In thesbuthern European tree systema
hypothetical system based upon the presence ahtibeted
foliar hostQ. ilex (holm oak), the impact isinimal (zero)
because the pathogen has yet to be introduced there

There are other effects arising from findings innaged
gardens. In the EU, managed parks and gardensranaye
been affected, in: Belgium, Denmark, Germany,aind|
Luxembourg, the Netherlands, Slovenia, Spain, apdukK,

as well as in the non-EU countries of Norway and
Switzerland. The majority of findings have beerthe UK
and the Netherlands. The south-west of England is
particularly badly affected where there is some anipon
tourism due to the effect of the pathogen on theeamnce
of the plants and landscapes of the managed andribis
gardens that contribute to the local economy.

In the USA, the major environmental impactRoframorum

to date has been on the coastal woodland environafen
California. Symptoms oP. ramorumwere first reported on
trees in California in the mid-1990s. Since thdénjs
estimated that over aillion oak trees have been Kkille
Other species of woodland plants have suffered |etha
foliar and shoot infections. Woodland in Curry Couyn
Oregon, has also become affected. Knock-on effects
resulting from loss of tree and understorey spertiekide
disruption to the ecology of the area, loss of eational
areas in woodland, dead trees increasing the riEk o
accelerated water run off, and, resultant soil ierosand
sedimentation and endangering of certain plant iepec
There is a particular risk from forest fires dueléad trees.



Describe damage to potential
hosts in the PRA area:

How much economic impact

P. ramorumhas already been found in the PRA area. It has
affected the quality of plants in the nursery tradewell as
those in parks, gardens (including heritage plastsi
gardens important to tourism), historic collectiomsiblic
greens and woodlands. Limited tree mortality hesuoed

to date but this is at least partly because thbgogn has
been under phytosanitary control since 2002 ane:tbe its

full effect has been limited by attempts at contant and
eradication. Heathland and maquis are yet to becom
affected, as well as ancient plant communitiesdatisern
Europe such as laurosilva habitats.

P. ramorumis already present in the PRA area but subject to

would the pest have in the PRA official control. It still has the potential todrease its host-

area.:

range and to become more widespread in the nutsag
and in the natural and semi-natural environment tha
present. The long-term potential for ecological dgm is
difficult to predict, especially if the pathogenagts to new
hosts or environments. There is the potential foe t
pathogen to affect timber production but this hast n
occurred to date in North America or Europe. Theeptial
economic impacts have not been quantified for fRA Rrea
as there are insufficient data to do so. The ingpadll
increase if controls are lifted.

If phytosanitary controls are maintained at therenir level
or increased/reduced, costs related to nurseryuptimh as
well as managed gardens will continue to include:

- Surveillance and testing costs (National Plardtéttion
Organisation - NPPO)

- Administration and compliance costs including Ipzity
(NPPO)

- Value of plants destroyed (grower, managed gajden

- Costs of destroying plants (grower, managed gex)de

- Purchase of replacement plants to fulfill salestacts
(grower)

- Income loss from cropping restrictions (growenraged
gardens)

- Income loss from loss of sales due to effect on
guarantined areas on reputation (grower)

- Income loss from impacts on tourism (managed eyzsd
businesses related to reductions in visitor numbers

- Costs of alternative planting schemes (managetkga)

- Equipment cleaning costs (grower, managed gajdens

- Facility cleaning costs (grower, managed gardens)

- Research and development costs including thosdetke
to develop good management practices (EC, national
government and levy bodies)



These costs amajor.

Should phytosanitary controls be lifted globatife increase
in production costs will principally fall on nurses
producing hardy ornamental nursery stock, and methag
gardens.

These costs will include:

- Diagnoses and consultancy advice (grower, managed
gardens)

- Loss of symptomatic plants (grower, managed gede

- Purchase of replacement plants to fulfill salestacts
(grower)

- Change in species grown or planted (grower, mathag
gardens)

- Additional control costs including fungicide cesand
cultural control (grower, managed gardens)

- Implementation of production of healthy certifistbck
by the use of certification schemes

- Research and development costs (national governme
and levy bodies)

These costs are alswajor.

The impact thatP. ramorumis likely to have on the
yield/quality of cultivated ornamental species amseries in
the EU without any control measures is likely tantegor.

Although not crop plants, the impact thRAt ramorumis
likely to have on the quality of cultivated plamsmanaged
gardens (especially heritage plants in gardenslviedoin
tourism) in the EU without control measures is Ik be
massive but on a local-scale. Overall of the EU, the intpac
is likely to bemoderate.

If controls are lifted, in thenorthern European tree system
(described as trees with stem cankers in assaociatith
infected rhododendron) the environmental impact! wil
increase as the pathogen becomes more widespreihe in
environment, increasing the number of infectedafohosts
that sporulate sufficiently to provide inoculumitdect tree
stem hosts with subsequent tree mortality. Thigaict has
the potential to benajor on a local basis buhoderate over
the whole of the PRArea. In thesouthern European tree
syster) should the pathogen be introduced, the impact
would shift from minimal (zero) tamajor because the
environment is considered to be highly favouraldethe
establishment oP. ramorum



At risk habitats that are yet to become affected

P. ramoruminclude heathlands in northern Europe, as well
as evergreen oak woodlands and laurel forestsigivar)
and maquis/matorral habitats in southern Europé,obly
where they contain susceptible host species tleatapable

of sporulating and favourable conditions for thehpgen.
Should these areas become affected there will lbekon
effects on the ecology of the area.

The pathogen has yet to be found in timber plaoatibut
should it do so, long-term, the impact may in&or to
moderate in the absence of controls.

CONCLUSIONS OF PEST RISK ASSESSMENT

Summarize the major factors
that influence the acceptability
of the risk from this pest:

Estimate the probability of
entry:

» Phytophthora ramoruns moving in trade in both Nort

America and Europe

The pathogen is favoured by some nursery practites.

the absence of phytosanitary controls it is likelgpread

rapidly within the EU through the trade network

* ltis very likely that the pest will survive or douremain
undetected during existing phytosanitary measures

» Observations suggest that symptexpression_maye
suppressed by fungicide treatment.

» The pest is established in an area (Pacific Norshwé
the USA) with similar climatic conditions (thouglotr
necessarily optimal for the pathogen) to some udrtise
PRA area_andcauses serious economic damage in its
area of establishment there (where it is considerduok
an exotic introduction)

* It has a very wide host range and a reproductnagesiy
(asexual sporangia for dispersal and infectiong4lived
chlamydospores  for survival) likely to he
establishment

A large range of ornamental plants are at riskhbot
traded plants and those grown in heritage gardearks
and public greens

* A large range of environmental shrubs and trees are
potentially at risk across a range of habitats .(e.g
woodland, heathland and maquis shrubland)

» The most at-risk habitats broadly occur in climatieas
that most favour the pathogen

In the absence of phytosanitary controls the overal
probability of entry is considered to Ibégh, mainly due to
the wide host range and the abilityf ramorumto persist

in a variety of substrates (e.g. soil, growing raedark,
wood, foliage). The relative importance of the pafis is
given below (based upon a 5 word ranking systemrevhe
very low andvery high are extremes):



Estimate the probability of
establishment:

In the absence of phytosanitary controls:

Plants for planting of susceptible hosts (excludirgds and
fruits) from the USA and the unknown area/areasrain:
high risk.

Plants for planting of susceptible hosts (excludiegds and
fruits) from Canada and the non-EU countries of vikor
and Switzerlandmedium risk.

Soil as a commodity from the USA, Canada, the umkno
area/areas of origin, and non-EU countries of Ngraad
Switzerland: medium risk.

Susceptible isolated bark from the USA and the omkn
area/areas or origirmedium risk.

Plants for planting of non-hosts (excluding seeuts$ fuits)
accompanied by contaminated growing media from the
USA, Canada, the unknown area/areas of origin la@ehon-

EU countries of Norway and Switzerlaridw risk.

Soil as a contaminant of travellers shoes and itegor
machinery, vehicles etc from the USA and the unkmow
area/areas of originlow risk.

Susceptible wood from the USA and the unknown areas
of origin: low risk.

Foliage or cut branches of susceptible hosts fro8AU
Canada, the unknown areal/areas of origin, and BEibn-
countries of Norway and Switzerlangery low risk.

Seeds and fruits of susceptible hosts from the US#ada,
unknown area/areas of origin, and non-EU countoés
Norway and Switzerlandvery low risk.

Susceptible isolated bark from Canada and the nén-E
countries of Norway and Switzerlangery low risk

Susceptible isolated wood from Canada and the nén-E
countries of Norway and Switzerlangery low risk.

The probability of establishment in the PRA arehigh.

A wide range of host plants is cultivated on nuesein the
EU. Outside of nurseries, managed parks and garden
growing susceptible host species have already becom
affected in parts of the EU. In some of thesesafeay. parts



Estimate the potential
economic impact:

Degree of uncertainty

of the UK), containment with a view to suppresding level

of inoculum to protect susceptible trees and tacedspread,
has become necessary. This is because total atiadiof
the pathogen may not be possible in part of the RIRA.
Some parts of the area have very favourable climati
conditions; certain nursery practices favour théhpgen;
long-lived chlamydospores aid survival and estahtient.

The potential economic impact for the nursery triadegh.

Without controls the pathogen has the potentiabpoead
further in the trade network and could potentiagipand its
host-range, which is already very wide. For cuti¢bplants,
damage is principally to the quality of hardy orreantal
hosts. Loss of exports may increase if third coest
maintain requirements for imports of ornamentahfgdadrom
the EU.

If controls are lifted, environmental impacts magcbme
locally major but this may take some time (possi
decades) as this relies on further spread of ttiepan.

Social impacts will increase as a result of damiagplants

in managed gardens that are visited by the puliigtiyf
impacting on visitor numbers and ultimately affagtithe
tourism industry where such gardens are part ot tha
economy.

Costs borne by National Plant Protection Orgarosatiwill
increase if increased phytosanitary controls are
recommended in an effort to reduce further spreadhé
environment. However, there will be environmet@hefits

if controls focus on removal of foliar sporulatihgsts that
are invasive species suchRs ponticum.

Pathways

Although there are data available in the Eurostaméxt
database for six of the eight pathways the level of
uncertainty surrounding the data lggh for Pathway (i)
plants for planting (hostsPathway (ii) plants for planting
(non-hosts) and Pathway (v) foliage/cut branches of
susceptible hostdecause the only named hosts in the
database are rhododendron (including azalea) asesrand
this is only for plants for planting. It is assuin¢hat
Pathway (ii) plants for planting (non-hosts)ntains some
susceptible hosts. The level of uncertaintyPathway (iv)
volume of soil as a contaminaisthigh because there are no
data. The level of uncertainty for Pathway (wiglume of
susceptible barkis high because the data are part of a




general wood waste category in Eurostat with no ethm
genera. The level of uncertainty hggh for Pathway (iii)
volume of soil/growing media as a commoditym nonEU
European countries (Norway and Switzerland) asata dre
available in the Eurostat database, as well aP&hway
(vii) susceptible barkand Pathway (viii) susceptible wood
from these countries too, as no data were obtained.

Pathway (), the volume of seeds and frutasmedium to
high uncertainty as only a few genera are named ana thes
data refer to nuts and fruit only.

The only categories where the data on volumes gbits
haslow uncertainty are for Pathway (igpil as a commodity
from Canada, USA, China and Taiwan as this is béamel
Pathway (viii) susceptible woddom these countries as five
of the known host genera are named in the Eur@xiatext
database includinQuercusspp.

Establishment

It is uncertain as to whether the mating systenfully
functional and therefore what risks arise from the
introduction of the A2 mating type into the EU.

The potential for adaptation to new hosts or emvirents is
uncertain.

There is a lack of high-resolution data on hostrithigtion
for Europe. This has limited the determination tbé
endangered areas outside of nurseries.

The rate of spread in the absence of phytosarnitamyrols is
uncertain.

The ability for asymptomatic root infections to bewe
systemic is uncertain.

The significance of asymptomatic sporulation isartain.

The role of inoculum contaminating the growing naedf
plants that are traded is uncertain.

The suppression of symptoms by the use of fungsc{déth
fungistatic properties) is based upon observations.

The likelihood of eradication in non-nursery enwineents is
uncertain.

Economic impact




The impact in the area or areas of origin is unkmoas this
has yet to be identified. This has a high levalmtertainty.

The impact in the absence of phytosanitary meassarast
known for the EU where measures have been in @moe
2002.

The potential for hybridisation with other specie$
Phytophthoras uncertain.

The potential for timber plantations to become c#d by
P. ramorumis uncertain.

OVERALL CONCLUSIONS The pest fulfils the criteria of a quarantine p&stere is a
risk of further entry (of known or new lineages Amd
mating types), establishment and economic impaut. fisk
from the pest is considered not to be acceptable.

STAGE 3: PEST RISK MANAGEMENT
IDENTIFICATION OF THE PATHWAYS
Pathways studied in the pest risk management sectio
Pathway (i):
Plants for planting (excluding seeds and fruitkmbwn susceptible hosteat are permitted entry
from the USA and Canada, or from undetermined tbodntries that represent the pathogen'’s,

as yet unknown, area/s of origin. Plants for plamtof known hosts from non-EU European
countries where the pathogen occurs (Norway andz8rand) are also a pathway.

Pathway (ii):

Plants for planting (excluding seeds and fruit) mafn-host plant species accompanied by
contaminated, attached growing meéfiam the USA and Canada, or from undeterminedithir

countries that represent the pathogen’s area/sigino Plants for planting of non-host plant

species with contaminated growing media from nonitldopean countries where the pathogen
occurs (Norway and Switzerland) are also a potepagnway.

Pathway (iii):

Soil/growing medium (with organic matter) as a cowodlity from the USA and Canada, or from
the as yet unknown area/s of origin for ramorum.Soil/growing media as a commodity from
non-EU European countries where the pathogen od®Nwswvay and Switzerland) is also a
potential pathway.

Pathway (iv) :

Soil as a contaminar{e.g. on footwear, machinery, etc.) from the USAl £anada, or from
undetermined third countries that represent thiegugen’s area/s of origin. Soil as a contaminant
from non-EU European countries where the pathogenrs (Norway and Switzerland) is also a
potential pathway.




Pathway (v):

Foliage or cut branche$or ornamental purposes) of susceptible foliasstedrom the USA and
Canada, or from undetermined third countries tlearasent the pathogen’s area/s of origin.
Foliage or cut branches of susceptible foliar hésism non-EU European countries where the
pathogen occurs (Norway and Switzerland) is alpotantial pathway.

Pathway (vi):

Seeds and fruitsf susceptible host plants from the USA and Canad&iom undetermined third
countries that represent the pathogen’s area/sgihoSeeds and fruits of susceptible host plants
from non-EU European countries where the pathogenrs (Norway and Switzerland) is also a
potential pathway.

Pathway (vii):

Susceptible (isolated) bafkom the USA and Canada, or from undetermineditbountries that
represent the pathogen’s area/s of origin. Suddepfisolated) bark from non-EU European
countries where the pathogen occurs (Norway andz8uand) is also a potential pathway.

Pathway (viii):

Susceptible woodrom the USA and Canada, or from undetermineditbauntries that represent
the pathogen’s area/s of origin. Susceptible waocthfnon-EU European countries where the
pathogen occurs (Norway and Switzerland) is algotantial pathway.

Other pathways identified None
but not studied

IDENTIFICATION OF POSSIBLE MEASURES

Pathway (i): Plants for planting (excluding seedsand fruit) of known susceptible hostshat
are permitted entry from the USA and Canada, or fron undetermined third countries that
represent the pathogen’s, as yet unknown, area/s ofigin, and Norway and Switzerland

Measures related to consignments:
Detection of the pathogen in consignments by inspe@ndtesting at export and/or import
Detection of the pathogen by inspection #esting during post-entry quarantine

Measures related to the crop or to places of praiduc
Pest freedom for the crop, place of productionreaa
Domestic certification schemessifipported by testing of symptomatic material.

Other possible measures:
Surveillance and eradication in the importing coyof the EU

Pathway (ii): Plants for planting (excluding seedsand fruit) of non-host plant species

accompanied by contaminated, attached growing medi&rom the USA and Canada, or

from undetermined third countries that represent the pathogen’s, as yet unknown, area/s
of origin, and Norway and Switzerland

Measures related to consignments:



Physical removal of any surplus growing media hefore export.

Measures related to the crop or to places of praiduc
In areas where the pathogen occurs, treatmentliggitgon) of the growing media prior to
planting and prevention of reinfestation during ¢iewing period.

Pest freedom for the crop, place of productionreadi.e. non-host plants to be produced away
from host-plants to avoid contamination.)

Other possible measures:
Surveillance and eradication in the importing copof the EU.

Pathway (iii): Soil/growing medium (with organic matter) as a commodityfrom the USA
and Canada, or from undetermined third countries that represent the pathogen’s, as yet
unknown, area/s of origin, and Norway and Switzerlad

Measures related to consignments:
Depending upon the volume of material heat treatncenld be considered but may not be
practical. Testing may be feasible but may noectdbw levels of the pathogen.

Measures related to the crop or to places of proiduc
Pest free crop, place of production or area. (Thfers to the area from which the soil or
growing media is collected).

Other possible measures:
Surveillance and eradication in the importing copof the EU.

Pathway (iv): Soil as a contaminanie.g. on footwear, machinery, etc.) from the USAral
Canada, or from undetermined third countries that represent the pathogen’s, as yet
unknown, area/s of origin, and Norway and Switzerlad

Measures related to consignments:
Cleaning and (if feasible without damage to the mragry) disinfection of used machinery or
vehicles imported from an area wh&eramorumoccurs.

Measures related to the crop or to places of proiduc
Not applicable

Other possible measures:
Inspection of human traveller's footwear and pdssiibeatment at the point of entry where
travellers have entered from an area whreamorumoccurs.

Pathway (v): Foliage or cut branchegfor ornamental purposes) of susceptible foliar hsts
from the USA and Canada, or from undetermined third countries that represent the
pathogen’s, as yet unknown, area/s of origin, and dway and Switzerland

Measures related to consignments:

Detection of the pathogen in consignments by tgstih export and post-entry (this is only
applicable to known hosts and given the volume afemal may not be feasible)

Removal of the pest from the consignment by suataiglat treatment (affects quality)



Measures related to the crop or to places of praiduc
Pest—free area for the crop, place of producticarea.

Other possible measures:
Controls on recycling — this is unlikely to be preal except where known infected material is to
be disposed of.

Surveillance and eradication in the importing copof the EU.

Pathway (vi): Seeds and fruitsof susceptible host plants from the USA and Canadaor
from undetermined third countries that represent the pathogen’s, as yet unknown, area/s
of origin, and Norway and Switzerland

Measures related to consignments:

Detection of the pathogen in consignments by ingpe@ndtesting at export and import

For contaminated seed lots, removal of the pest §eed consignments by physical removal of
contaminating plant debris

Measures related to the crop or to places of praiduc
Pest-free crop, place or area of production

Other possible measures:
Surveillance and eradication in the importing coyof the EU

Pathway (vii): Susceptible (isolated) bark from the USA and Canada, or from
undetermined third countries that represent the pahogen’s, as yet unknown, area/s of
origin, and Norway and Switzerland

Measures related to consignments:
Limited end-use of known infected bark (i.e. not lie used in the nursery trade or the
landscaping industry)

Note that current prescribed treatments for isdldiark of conifers in the EC Plant Health
Directive requires either fumigation or heat treatrnat 56°C for 30 minutes before it can enter
the EU. The efficacy of this treatment against emed bark is unknown as one study has
suggested that a treatment at 56°C for 30 minuightmot be adequate to kil. ramorumin
wood of tanoak . densifloru. The efficacy of other prescribed treatmentis® unknown.

Measures related to the crop or to places of praiduc
Pest-free crop, place of production or area.

Other possible measures:
Surveillance and eradication in the importing coyof the EU.

Pathway (viii): Susceptible woodfrom the USA and Canada, or from undetermined thid
countries that represent the pathogen’s, as yet umlown, area/s of origin, and Norway and
Switzerland

Measures related to consignments:



Limited end-use of known infected wood (i.e. notlie used in the nursery trade or the
landscaping industry) (but the risk of establishtviszm such a use is extremely low.)

Note that one of the current prescribed treatmémtavood of conifers and wood waste of
various types in the EC Plant Health Directive iegpiheat treatment at €6 for 30 minutes
before it can enter the EU. The efficacy of théatment against cankered wood is unknown as
one study has suggested tlatreatment at 56°C for 30 minutes might not begaedee to Kkill

P. ramorumin wood of tanoak (. densifloruy. The efficacy of other prescribed treatmentslso
unknown

Measures related to the crop or to places of proiduc
Pest freedom of the crop, place of production eaar

Other possible measures:
Surveillance and eradication in the importing coyof the EU.

EVALUATION OF THE MEASURES IDENTIFIED IN RELATION T O THE RISKS
PRESENTED BY THE PATHWAYS

The risks presented by the pathways have beendadn®a high to very low depending upon the
type of commodity as well as the origin.

Degree of uncertainty The area of origin or origins has not been idesdifiand
although it has been speculated to be Asia (pgs¥ibhnan,
Taiwan orthe eastern Himalayas) this is still not prov
Because of this it is not possible to regulate dllthe
pathways.

The efficacy of fungicide treatments for host ptamt not
100%.

The potential for spread in asymptomatic roots asttplants
is a possibility, but is not proven to have ledhgav findings.

The significance of asymptomatic sporulation isartain.

The potential for spread in growing media has marbshown
to occur in practice, but it has the potential dosd.

It is not known whether there are imports of maehynor
vehicles from area whef ramorumoccurs

It is not known whether areas where foliage or lanainches
are harvested for export to the EU are affecte®.lpamorum

There is no evidence of seed-borne infection t® dat the
potential for this to be a pathway is uncertain.

The evidence for fruit-borne infection is only exipgental so



the potential for this to be a pathway is uncertain

The efficacy of phytosanitary treatments that asatinely
prescribed for bark and wood are not known butethedoubt
as to the efficacy of 56°C for 30 minutes.

The potential for spread from infected bark and avtm host
plants is not known; spread from bark is more likelan from
wood.

CONCLUSION:
Recommendation for possible measures:

The measures below do not accofantpre-existing EC phytosanitary measuresHoramorum
or any measures that may have an impact on the pisked by. ramorumunder the EC Plant
Health Directive (2000/29/EC).

Because of the uncertainty surrounding the origiorayins of Phytophthora ramorunit is not
possible to regulate the 8 mainommodity typésfrom this origin, albeit this continues to
present a risk of entry &. ramorumto the EU.

For foliage and cut branches, measures may onlpdoessary for areas whelfe ramorum
occurs if material is harvested there. This isllike be only California and Oregon in the USA.
Norway and Switzerland may only need to be regdld@itehe pathogen occurs in areas where
foliage and cut branches are harvested and if theseexported to the EU. These measures
could be recommended but the risk of establishiment this pathway is likely to be low.

It is thought that measures are not necessaryefmissand fruit of susceptible host plants as there
are no records of infection in the field and planith edible fruit that are likely to be traded are
not hosts. There are no data to show that seesihtiiasion is possible.

For susceptible bark, measures are only necessarpafts of the USA wher®. ramorum
occurs in woodlands and forests (California andgong as there are no woodlands/forests
affected in Canada, Norway or Switzerland.

For susceptible wood, measures seem not to besagdsecause of the end-use of the material.
If measures are maintained then they are only sacg$or parts of the USA wheRe ramorum
occurs in woodlands and forests (California andgong as there are no woodlands/forests
affected in Canada, Norway or Switzerland

The recommended measures are listed below:

Pathway (i): Plants for planting Phytosanitary Certificate (PC) and, if appropridRe-
(excluding seeds and fruit) of known export Certificate (RC)

susceptible hostshat are permitted
entry from the USA and Canada, |Measures related to consignments:

Norway and Switzerland Detection of the pathogen in consignments | by
inspection andesting at export and/or import
or

Detection of the pathogen by inspection aedting




during post-entry quarantine

Measures
production:

related to the crop or to places

Pest freedom for the crop, place of productionreaa

Domestic certification schemes stipported by testin
of symptomatic material.

Other possible measures
Surveillance and eradication in the importing coy
of the EU

of

Pathway (ii): Plants for planting

(excluding seeds and fruit) of nont

host plant species accompanied K
contaminated, attached growing

media from the USA and Canada
Norway and Switzerland

PC and, if appropriate, RC

Weasures related to consignments:
Physical removal of any surplus growing media
before export.

Measures
production:
In areas where the pathogen occurs, treat
(sterilisation) of the growing media prior to pleng
and prevention of reinfestation during the grow
period

related to the crop or to places

Pest freedom for the crop, place of production reg|
(i.e. non-host plants to be produced away from -I
plants to avoid contamination)

Other possible measures
Surveillance and eradication in the importing coy
of the EU

just

of

ment

ing

a
10st

Pathway (iii)): Soil/growing medium

(with _organic _matter) as a
commodity from the USA and
Canada, and Norway  and
Switzerland

PC and, if appropriate, RC

Measures related to consignments:
Depending upon the volume of material heat treati
could be considered but may not be practical.

Measures
production:

related to the crop or to places

Pest free crop, place of production or area. (Rer

area where soil or growing media are collected)

Other possible measures
Surveillance and eradication in the importing coy

nen

of

of the EU.




and Switzerland

Pathway (iv): Soil as a contaminan
(e.g. on footwear, machinery, etc
from the USA and Canada, Norway

tMeasures related to consignments:

Pathway (v): Foliage or

EU occurs)

cut
branches (for ornamental purposes)
of susceptible foliar hosts from the
USA (Norway and Switzerland — but
only if foliar hosts are affected
where harvesting and export to the

Pathway (vii): Susceptible (isolated
bark from the USA

Xleaning and disinfection of used machinery| or
vehicles imported from an area whelRe ramorum
occurs.

Measures related to the crop or to places| of
production:

Not applicable

Other possible measures

Inspection of human travellers footwear and possibl
treatment at the point of entry where travellerseha
entered from an area whdPe ramorumoccurs

PC and, if appropriate, RC

Measures related to the crop or to places| of
production:

Pest—free area for the crop, place of producticerea.
Other possible measures

Controls on recycling for known infected material
Surveillance and eradication in the importing coupt
of the EU

PC and, if appropriate, RC

Measures related to consignments:

Limited end-use of known infected bark (i.e. notbis
used in the nursery trade or the landscaping ingust
Measures related to the crop or to places| of
production:

Pest-free crop, place of production or area
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