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Report of a Pest Risk Analysis for Phytophthora kernoviae
This summary presents the main features of a pest risk analysis which has been conducted on the pest, according to EPPO Decision support scheme for quarantine pests. A full PRA record is available.
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	STAGE 1: INITIATION



	Reason for doing PRA:


	In late autumn 2003, during surveys on Phytophthora ramorum, an unknown Phytophthora species was isolated in Cornwall (GB) from rhododendrons showing leaf and stem necrosis in a woodland area near a commercial nursery. The same pathogen was isolated at another site from a large bleeding canker on a mature Fagus sylvatica and from nearby rhododendrons with foliar necrosis and shoot dieback symptoms (Sansford et al., 2004, Brasier et al. 2005). An initial PRA for the United Kingdom was prepared as a result of these detections (Sansford, 2008). The EPPO PRA is prepared to enlarge the UK PRA of 2008 to the EPPO region. 


	Taxonomic position of pest:
	Kingdom-Chromista; Phylum-Oomycota; Order-Peronosporales Family-Peronosporaceae; Genus-Phytophthora



	
	

	STAGE 2: PEST RISK ASSESSMENT



	Probability of introduction

	Entry

	

	Geographical distribution:
	EPPO region: Ireland, United Kingdom (England, Wales and Scotland; not known to be present in Northern Ireland).

The pest occurs in the PRA area but has a restricted distribution and is under official control.

Oceania: New Zealand (North Island). P. kernoviae was first recognised in New Zealand in 2005 by DNA sequencing of an isolate obtained from rotting fruit of Annona cherimola (cherimoya) collected in an abandoned orchard in Northland (North Island) in September 2002.  Subsequent studies suggest the organism has been present in New Zealand since at least 1953.  Considered ‘relatively widespread in the North Island, it is present in soil in native forests or recently converted native forests’ (Ramsfield et al., 2009). 

The area of origin of the pathogen is unknown



	Major host plants or habitats:
	Natural hosts 
Up to August 2010, 38 natural hosts have been recorded which belong to the following 12 families: Annonaceae, Aquifoliaceae, Araliaceae, Cupressaceae, Ericaceae, Fagaceae, Hippocastanaceae,Magnoliaceae, Podocarpaceae, Proteaceae, Rosaceae and Winteraceae (see Appendix 1 of the PRA record). 

The host plants are widespread in the EPPO region both in the environment (woodlands, heathlands) and in managed environments (nurseries, gardens...).

The number of host species affected is far less than for P. ramorum (which has more than 150 host species in c.a. 40 families)
Experimental hosts

Experiments have been conducted in UK on tree species and heathland species. Some of these experimental hosts are grown as ornamentals and trees. 

It should be noted that some hosts which were first only recorded as experimental hosts have now been proven to be natural hosts (details are available in the PRA record). 



	Which pathway(s) is the pest likely to be introduced on:
	The EWG identified the following pathways

1 Plants for planting of host plants (except seeds) from non EPPO countries where P. kernoviae is present (New Zealand) 

2 Plants for planting of host plants (except seeds) from EPPO countries where P. kernoviae is present (Great Britain & Ireland)

3 Non-host plants for planting (except seeds) with growing media attached from countries where P. kernoviae is present

4 Foliage and cut branches of host plants from non EPPO countries where P. kernoviae is present (New Zealand)

5 Foliage and cut branches of host plants from EPPO countries where P. kernoviae is present (Great Britain & Ireland)

6 Wood of host plants from countries where P. kernoviae is present

7  Bark of host plants from countries where P. kernoviae is present

Other pathways: 

Soil as a contaminant on used machinery from countries where P. kernoviae is present and soil as a contaminant on footwear from countries where P. kernoviae is present have been identified as potential pathways but a detailed study of the risk of entry has not been possible due to lack of data

Seeds of host plants from countries where P. kernoviae is present. 

Although there is no evidence that P. kernoviae  is truly seed transmitted, it is possible that the organism could be transmitted with seed e.g. through colonisation of the outer seed coat, or through infected debris accompanying seed as has been shown for Phytophthora sojae and Phytophthora cinnamomi ‘(Durbin et al. 1957). Nevertheless in the absence of information about P. kernoviae this pathway was not considered further.

	Establishment
	

	Plants at risk in the PRA area:


	The host range of P. kernoviae in the UK has increased from the first findings on beech and rhododendron in October 2003 to 21 different genera (38 species/species hybrids) by August 2010 (see also above). 

It is important to distinguish the sporulating hosts from other hosts as the former are the source of inoculum. On the basis of different studies (Denman & Orton, 2007; Anon, 2006a; Fichtner et al., 2009) among the host plants, the sporulating hosts in order of importance for sporulating capacity are: Rhododendron spp. (but varies widely with species) > Vaccinium myrtillus > Drimys winterii > Quercus ilex > Magnolia > Michelia

Other hosts are not known to be sporulating hosts.

When considering potential sporulating hosts for P. kernoviae, it is also important to take into consideration the recent finding of P. ramorum on a new sporulating host Larix kaempferi (Japanese larch) not growing in the vicinity of infected Rhododendron (Webber et al. 2010). The number of new hosts of P. ramorum has increased even more so in the wake of the outbreak on larch. In the last 18 months three new species have been reported as hosts of P. kernoviae in the UK. This indicates that the host-ranges of both species has the ongoing potential to increase due to the apparent non-specialist behaviour of these pathogens although the host range of P. kernoviae at present is more limited than that of P. ramorum.  

Habitats

Host plants are present in habitats such as woodlands, gardens, heathlands and maquis. The distribution of susceptible foliar hosts in the nursery environment is very wide, as are the number of different host species in the semi-natural environment and in natural habitats. 



	Climatic similarity of present distribution with PRA area (or parts thereof):


	Most of the currently affected woodland and garden sites are close to the coast and located in the south-west and west of the UK. Because of the distribution of the known findings, there may be some significant influence of humidity and rainfall, coupled with mild winters, on the biology of the organism, which may help determine the extent to which P. kernoviae could establish.
As part of the prediction of the risk of establishment of P. ramorum in the EU in the RAPRA PRA a map was generated using CLIMEX (CLIMEX Match Index comparison of the 10’ latitude/longitude resolution grid cell in Cornwall where P. ramorum causes damage especially to beech and rhododendron with climatic conditions in the rest of Europe using temperature, rainfall and relative humidity for the period 1961-90). P. kernoviae is found causing damage to a range of hosts including beech and rhododendron in similar locations. From this it can be assumed that favourable conditions exist in the PRA area. This map was extended (see Figure 1 below) to include more of the EPPO region (R. Baker, Fera, pers. comm., 2010). Countries which are not included were Tajikistan, Kirgizstan, Kazakhstan, Uzbekistan and Turkmenistan as well as North African countries and Jordan.  

Climatic conditions in Brittany and Normandy (France) as well as in some areas in Ireland are very similar to the area where the pest is present in United Kingdom. 

Classifications of other countries based on the Climate match index are

Countries which have parts of their territory with a similarity index 80 to 90% 

France, Spain (Atlantic coast) Portugal, Ireland, Italy, Turkey (Black Sea), Belgium, Netherlands

Countries which have parts of their territory with a similarity index 70 to 80% 

Albania, Belgium, Bosnia Herzegovina, Croatia, Denmark, France, Germany, Greece, Ireland, Italy, Macedonia, Netherlands, Portugal, Russia (Black Sea), Serbia, Slovenia, Spain, Sweden, Turkey, Ukraine (Black Sea).

Sea fogs/mists are likely to favour the pathogen. 
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Figure 1 CLIMEX Match Index comparison of the 10’ latitude/longitude resolution grid cell in Cornwall where P. ramorum causes damage, especially on rhododendron and beech, with climatic conditions in the rest of Europe. (P. kernoviae causing damage in similar locations).

	Characteristics (other than climatic) of the PRA area that would favour establishment:


	Characteristics of the pest: asexual reproduction – short life cycle and high intrinsic rate of reproduction will favour establishment. Sexual reproduction is through self-crossing with the production of oospores which are likely to support survival.

In woodlands, heathlands and parks there are no specific management measures in place so it is very likely that establishment will not be prevented. However, systematic clearance of rhododendron from woodlands (as invasive plant) can reduce the probability of establishment.

Management (excluding phytosanitary measures) of Phytophthora species outside nurseries is very difficult and very often not possible. Application of plant protection products is not authorised outside nurseries in some European countries. There is often no registration of chemicals for this application.  

Nursery environment is favourable for Phytophthora species however eradication/containment is easier in nurseries.


	Which part of the PRA area is the area of potential establishment:


	As host plants are common the area where ecological factors favour the establishment and spread of the pest are those where the climate is most suitable. Climatic matching suggests they are the following

Atlantic coastal parts (upper limit Denmark)

Adriatic coast 

Black sea coast

North Mediterranean coast 

In such areas there are vulnerable areas such as heathlands that are special areas of conservation (see below)  



	
	

	POTENTIAL ECONOMIC CONSEQUENCES

	How much economic impact does the pest have in its present distribution:


	Situation in New Zealand

In New Zealand P. kernoviae has only been found to cause disease on cherimoya (A. cherimola) with symptoms of shoot dieback, leaf lesions and mummified fruit.  
Situation in United Kingdom

P. kernoviae has killed some established R. ponticum and beech trees (F. sylvatica); more recently bilberry (V. myrtillus) has become infected in heathlands and woodlands with mortality of plants in some areas.  These are the main species affected to date. Ornamental plants in managed gardens have also become infected and P. kernoviae has affected their appearance. The GB NPPO considers that P. kernoviae causes major damage in the natural environment and in gardens and it is consequently regulated in the same way as P. ramorum. In the impact assessment for the future management of risks from Phytophthora ramorum and Phytophthora kernoviae (Defra, 2008a) it is mentioned that according to expert knowledge, both P. ramorum and P. kernoviae are in a lag stage at present but that they are likely to move into the exponential phase in the near future. It is considered that in certain sites in Cornwall P. kernoviae is believed to have reached the exponential phase (increased number of plants affected and new species infected). 

Situation in Ireland

In Ireland, the pest has only been found associated with R. ponticum with no plant death being reported. 



	
	

	Describe damage to potential hosts in PRA area:


	For symptoms see Fera Fact sheet on P. kernoviae (11-16781)


	How much economic impact would the pest have in the PRA area:
	 Ornamental nurseries in other parts of the EPPO region than UK and Ireland: 

Most members of the EWG considered that other Phytophthora species are already present in nurseries in the PRA area and that P. kernoviae is not likely to be more damaging than those already established. However, if nurseries apply no measures, the negative impact is likely to be moderate. In nurseries the increase in production cost is considered minor as nurseries have systematic management programmes against other Phytophthora spp. However, the costs are most likely to be related to the measures imposed.

Forestry nurseries

A sporulating host is required for stem infection in forestry nurseries. Given the new situation in the UK and Ireland with respect to larch becoming infected in timber plantations with P. ramorum, it is possible that a similar event may arise for P. kernoviae.  Therefore although currently it is thought that the impact is likely to be minor, this has a high level of uncertainty.

Orchards

· Annona cherimola: in the Mediterranean region, cherimoya is cultivated mainly in Southern Spain, Madeira and Israel. Because there is little data available from New Zealand it is difficult to evaluate the impact for the EPPO region.

· Vaccinium spp: the susceptibility of cultivated species apart from V. myrtillus  is not known. If plants are killed the impact may be major for the producers. 

Timber production

Trees grown for timber may be killed or physically damaged.

Heathlands

Heathlands extend from the north coast of Spain northwards through Brittany and Normandy in France, continuing into Belgium, the Netherlands, the north German plain up to Jutland in Denmark, the British Isles and the southern provinces of Norway and Sweden (Webb, 1986). From the survey conducted by the EPPO Secretariat for the preparation of the PRA, V. myrtillus seems common apart from in Spain. Where climatic conditions are suitable (e.g. Brittany), environmental damage is likely to be similar than in UK. Environmental damage is likely to be major/massive as V. myrtillus is a dominant plant constituent for many communities. In UK V. myrtillus has an extensive distribution and therefore the future effect as the pathogen spreads will continue to be major as it will impinge on other host-reliant species from the other habitats where this plant is found.  As it is the dominant species in many areas (Britain) it is also likely that its loss will have a major effect on these habitats and on those species reliant on its floral resources. Special Areas of Conservation (SAC) are threatened. 

Managed parks and garden

Gardens are important for UK and Ireland and not as important for other countries.

The impact is likely to be minor to moderate but could be locally major in areas where there is an abundance of susceptible species and a favourable climate, such as has occurred in the south-west of England.  Established parks and gardens are affected by outbreaks of P. kernoviae or P. ramorum in a range of UK locations but especially in the south-west of England (Wright, 2008).

	
	

	CONCLUSIONS OF PEST RISK ASSESSMENT

	Summarize the major factors that influence the acceptability of the risk from this pest:
	Suitable conditions for establishment exist in the western parts of the EPPO region (in particular coastal areas). The most important factor seems to be the environmental impact on vulnerable natural habitat such as heathlands. Impact on woodlands and timber production is possible. 

	Estimate the probability of entry:
	No summary was done during the EWG this was done by the Secretariat after the meeting:

The risk of entry based on current figures of trade and based on the prevalence of the pest in nurseries in the EPPO region seems to be medium. However the pest has been introduced into the UK.  

The pathways ranked by risk are 

· Medium to high risk 

Plants for planting of hosts plants (although volume of movement along the pathway is limited the pest has been introduced in UK and more recently in Ireland)

· Medium risk 

Plants for planting of non-host species (risks linked to the growing media)

· Low risk 

Cut branches of host plants

Wood of host plants

Bark of host plants



	Estimate the probability of establishment:


	Establishment in a restricted part of the PRA area has already happened in the GB (first detected in 2003) and Ireland. In Ireland findings are more recent (late 2008 onwards).  One outbreak at a non-nursery site (a managed garden) has been eradicated.  The five outbreaks on four nurseries in the GB have been eradicated. (Hence the ‘moderately likely to be eradicated overall’ response to question 1.24 for such situation). Containment (rather than eradication) in non-nursery/ managed gardens environments may be possible, but only if a strict phytosanitary regime is implemented with sufficient resources to support it.

Host plants are present in the PRA area. 

Climatic conditions are more favourable in the western parts of the PRA area and coastal areas seem to be much more vulnerable to the pest.

Risk of establishment in western parts of the PRA area in particular coastal areas is high with low uncertainty. In other parts it is medium. 

Establishment in non-nursery sites is dependent on the presence of sporulating hosts and a favourable climate.  Establishment on nursery sites is mainly dependent upon the presence of sporulating hosts since nursery environments are generally favourable to Phytophthora species.

	Estimate the probability of spread:


	Medium potential for spread.

P. kernoviae has been introduced in one part of the EPPO region in the United Kingdom. It has spread from its first location to other parts of UK but long-distance spread has not been rapid. It has also been detected on R. ponticum in woodlands in Ireland. 

Natural spread is likely to be slow (sporangia in wind borne rain mainly facilitates local spread although some longer distance spread may have occur due to special climatic event possibly by wind-blown rain or coastal mists/fogs). Should a new plant/tree species with a higher sporulation potential than the existing hosts become infected, especially if it is a timber species grown in plantations across parts of the PRA area, this would increase the potential for spread.

Human spread is thought to be possible and has been involved in the occurrence of new outbreaks (human spread is via plants for planting and possibly on footwear and machinery and via irrigation water).



	Estimate the potential economic impact:


	The most important potential economic impact seems to be the environmental impact on vulnerable natural habitat such as heathlands. Impact on woodlands and timber production is possible.
No impact on the nurseries is expected. The main economic impact for the nursery industry would be if the pest is regulated.



	Degree of uncertainty
	· Geographical distribution in the EPPO region (outside EU and Norway) but given that there are surveys uncertainty is low.

· Distribution of known host plants.

· Pathways: no information on intra EU trade little information from non EU countries to EU countries.

· Spread mechanisms:

· Uncertainty on the importance of water for spread (but seems likely)

· Uncertainty on the frequency of long distance spread through wind/other events (but seems likely)

· Origin of the pest (whether it is of Asian origin or New Zealand or Southern Hemisphere origin) 

· Economic values of impact on hosts

· Pathway of introduction is uncertain but there is potential for introduction to the EPPO region from New Zealand and movement within the EPPO region from the UK and Ireland. 

· Adaptability – seems adaptable based upon spread to heathlands in the last 2 years in the southwest of the UK where previously it had mainly been found in gardens and woodlands and a few nurseries; as well as the increasing host-range



	
	

	OVERALL CONCLUSIONS 


	To be discussed at the Panel 
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