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Preface 

Pest risk assessment provides the scientific basis for the overall management of pest risk. It involves identifying pests and characterizing the risks associated with those pests by estimating their probability of introduction (entry, transfer and establishment) as well as the severity of the consequences to crops and the wider environment as a result of their introduction. 

Risk assessments are science-based evaluations. They are neither scientific research nor are they scientific manuscripts. The risk assessment forms a link between scientific data and decision makers and should expresses risk in terms appropriate for decision makers. 

Method 4b has largely adopted questions from the USDA pathway initiated pest risk assessment method (USDA, 2000). However, the arrangement and structure of questions has been revised by Prima phacie so that the method is more aligned with EFSA needs
Note 

Risk assessors will find it useful to have a copy of International Standards for Phytosanitary Measures No. 5, the Glossary of Phytosanitary Terms (IPPC, 2007)1, ISPM No. 11, Pest risk analysis for quarantine pests, including analysis of environmental risks and living modified organisms (IPPC, 2004)
 and the EFSA guidance document on a harmonized framework for pest risk assessment (EFSA, 2010)
 to hand as they read this document and conduct a pest risk assessment. 
References mentioned in this PRA can be found in datasheet for   Annex I Ca. Phytoplasma mali
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Executive Summary

Provide a technical summary reflecting the content of the assessment (the questions addressed, the information evaluated, and the key issues which resulted in the conclusion)

The purpose of this pest risk assessment was to evaluate the plant health risk associated with Ca. Phytoplasma mali (apple proliferation phytoplasma, APP) within the framework of EFSA project CFP/EFSA/PLH/2009/01. 

Pest biology (see datasheet for details)
•
Identity of the pest
Scientific name : Candidatus Phytoplasma mali 

Common name: apple proliferation phytoplasma (APP)

•
Life history: (briefly)
Apple proliferation phytoplasma (APP) is an obligate symbiont of Malus plants and psyllid insects and needs both hosts for dispersal. APP is consistently associated with the presence of phytoplasmas in the sieve tubes of diseased apple trees (Seemüller, 1976).
The sources of initial inoculum for infection of the aerial part of the tree during spring are infected rootstocks or vector psyllids. In winter, the phytoplasma largely degenerates simultaneously with the degeneration of the phloem tissue in the aerial part of an infected tree but it survives in the roots where functional sieve tubes are present throughout the whole year. From the roots, the stem may be recolonized in the following spring (Pedrazzoli et al., 2008a; Schaper & Seemüller 1982a; Seemüller et al., 1984). APP is considered non-transmissible by seed or pollen (Seidl & Komárková, 1974).
The psyllids Cacopsylla picta (Foerster) (syn. C. costalis) and C. melanoneura (Foester) are recognized vectors of APP (Frisinghelli et al., 2000; Jarausch et al., 2003; Jarausch & Jarausch, 2010; Pedrazzoli et al., 2007; Tedeschi et al., 2002). Both psyllids transmit the phytoplasma in a persistent manner, which implies that re-migrants that acquired APP in the previous season may still be infective when returning to apple orchards after winter. In addition, the offspring of infected adults can also transmit the phytoplasma (Carraro et al., 2008; Jarausch et al., 2004;Tedeschi et al., 2002). C. picta is considered as the most important vector. The insect completes one generation per year reproducing on apple and overwintering as adult on conifers such as Picea abies (Mayer et al., 2011).
•
Host range / habitat:   
The main host is apple (Malus)
•
Means of dispersal / spread: 
APP can move with its main vectors C. picta  and C. melanoneura because phytoplasma transmission by these insects is persistent. As a consequence of the insect’s migratory behaviour, the vectors can spread APP at a local/regional scale between locations of summer and winter hosts. In addition, APP can be spread by infected trees or planting materials like graft- and budwood. However, there is no seed or pollen transmission. 
APP may move to neighbouring plants through the roots of infested plants by forming root bridges (Ciccotti et al. 2008).

Time period considered by this assessment

State the time horizon that you considered during this assessment. If climate change is taken into account, note the climate change scenarios considered..

20 years
Geographic Distribution

	North America:
	-

	South America:
	-

	Europe (EU):
	Widespread in EU, not known to occur in: Cyprus, United Kingdom, Ireland, Malta, Belarus, Estonia, Latvia, Lithuania, Luxembourg, Portugal, Sweden

	Europe (non-EU):
	Ukraine, Russia, Kosovo, Albania, Bosnia-Herzegovina, Moldova, Macedonia, Serbia, Croatia, Norway, Switzerland

	Africa:
	-

	Asia:            
	- Turkey

	Oceania:
	-
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Pathways 
Planting material used for apple production (bud- and graftwood, rootstocks and wholesale plants) is considered the main pathway of APP.

Plants of conifers carrying vectors infected by APP is considered a minor pathway with many uncertainties.

Summary of risk elements
· Likelihood of entry and transfer in endangered areas
In many parts of the PRA area, it cannot be fully excluded that the Malus planting material is infested by APP infected vectors during the production process of certified or CAC planting material. The probability of APP being associated with the planting material at origin strongly depends on the rate of occurrence of both the phytoplasma and its vectors in the country and even the region and the field where the plants are grown (Seemüller et al., 1998a). The likelihood of detection and removal of infested lots depends on the climatic conditions for symptom expression and on the intensity of inspections and testing at the place of production. The inspection and testing regime in the different countries in the PRA area, however, are unknown. Therefore, the likelihood of association with the pathway at origin is rated medium with a high uncertainty.

Because there is no post-harvest treatment available and plants are not inspected/tested at the place of destination the initial medium probability that a consignment of Malus plants is infested is not altered.

The quantity of planting material of Malus needed for planting apple orchards in endangered areas is estimated as medium. However, the percentage of planting material originating from infested areas is unknown, but assumed to be low with a medium uncertainty.
Imported, APP-infected plants will remain infective throughout their lifespan but transfer to host plants in their vicinity is probably low due to the fact that efficient vectors have hardly been reported in the endangered area. 
The overall likelihood of human-assisted spread with planting material from infected areas to endangered areas in the EU (i.e. entry and transfer) is rated as low.
· Potential area occupied at time horizon (summarise extent of spread, 3.02)
APP is already widespread in Europe and occurs in northern countries such a Norway and Finland and in the south such as Greece, Spain and Italy (see Table 1). APP is assumed to have spread in the EU through trade with planting material, despite its listing as quarantine organism since 1992. This suggests that  APP already has reached its maximum extent of spread in the risk assessment area. The potential area occupied in the next 20 years is expected not to change significantly.
The endangered area, defined as the apple producing regions where APP currently is not known to occur, is relatively small (5%) and it is uncertain whether the environmental conditions limit the presence of suitable vector populations in these endangered areas.

· Consequences
Impact on fruit production

In areas with suitable conditions for phytoplasma development and where adequate number of vectors are present, considerable impact on fruit production may occur. 

In the endangered areas with less suitable phytoplasma conditions and/or absence or low abundance of efficient vectors APP impact on yield and quality is expected to be limited.

Impact on production of planting material
The impact of the presence of APP in nurseries producing Malus planting material can be massive, because the quality of all plants in an affected production place will be reduced to zero due to the current phytosanitary regulations in place. The level of impact depends on the local conditions including the inspection and testing intensity.
· Pest risk 
Both, the potential impact and potential introduction for the endangered area were assessed as low resulting in a low overall risk of APP for the endangered area. Important factors determining this low pest risk rating are the low volume of trade to endangered areas, the absence of suitable vector species and – generally - the non-optimal conditions for symptom development.
Uncertainties 

The main uncertainties identified in the PRA are:

	Uncertainty
	Effect on pest risk

	The APP control level, including vector control, inspection and testing regime in the different countries in the PRA area are unknown.


	Determines association level of APP with planting material. 

	There is no detailed information on the trade flow within the EU from areas where APP is prevalent (e.g. IT, DE, FR,AT) to areas where APP is considered absent (e.g. DK, PT, UK).
	Determines level of entry to endangered areas.

	There is incomplete information on the presence of suitable vector species in the endangered area
	Determines level of entry to endangered areas and level of potential impact.


Conclusion
· APP is native to Europe and already widespread in the EU.

· The endangered area, defined as the apple producing regions where APP currently is not known to occur, is relatively small (5%) and it is uncertain whether the environmental conditions limit the presence of suitable vector populations in these endangered areas.

· The current legislation in place (Annex IVA2.15 of 2000/29/EC) does not give a full guarantee that planting material in EU-internal trade is free from APP.

· Both, the potential introduction and impact for the endangered area were assessed as low resulting in a low overall risk of APP for the endangered area.

· The costs and benefits of the necessity of listing APP as a quarantine organism could be analysed.

Keywords: 
Pest Risk Analysis, Ca. Phytoplasma mali, apple proliferation phytoplasma, Malus, Cacopsylla picta, Cacopsylla melanoneura.

Stage 1 – Initiation
1.1  Background and Initiation

Provide the background and terms of references as provided by the originator of the risk assessment request (European Commission, European Parliament, Member States, or EFSA)

The purpose of this assessment is to evaluate the plant health risk of Ca Phytoplasma mali (Apple Proliferation Phytoplasma, APP) within the framework of EFSA project CFP/EFSA/PLH/2009/01 (Prima phacie).
The terms of reference are described in EFSA call CFP/EFSA/PLH/2009/01, Pest risk assessment for the European Community plant health: A comparative approach with case studies (EFSA, 2009). The text in Section 1.4 of the call, “Structure and essential requirements of the proposal”, pages 7-9, provide the terms of reference e.g. that a systematic review of risk assessment methodologies, with emphasis on quantitative and semi-quantitative approaches, used in pest risk assessment to analyse and predict the likelihood of entry, establishment and spread, the potential negative consequences, the overall risk characterisation and the associated level of uncertainties be assessed, together with a systematic review of the methods used to assess the effectiveness of management options in reducing the risk of introduction and/or spread. The quantification of economic losses in monetary values and the assessment of potential effects on export markets, employment and tourism were not to be included. 

Initiation Point

This assessment was initiated as a case study pest to be examined within EFSA project CFP/EFSA/PLH/2009/01 (Prima phacie). Ca Phytoplasma mali had been selected as a case study pest because it satisfied a number of criteria needed to provide a range of contrasting pest examples for consideration in the project.
1.2 Identification of the risk assessment area 

The risk assessment area is the 27 Member States of the EU with the focus on the continental European area, specifically excluding the ultra-peripheral regions, i.e. the French overseas departments, Spanish Canary Isles and Portuguese Azores and Madeira.
Because the pest occurs only in Europe and is already widespread in the PRA area different risk assessment areas are used in the different sections of the PRA:

(a) Area of origin: areas of PRA area where APP is present

(b) Endangered area: areas of PRA area where APP is absent

1.3 Available pertinent regulatory information

(i)    Previous risk assessment or pest risk analysis?
 (ii) Available Pest Fact Sheets/ Pest Alerts etc. 

(iii) Current regulatory status 
APP is listed in Annex IAII of the EU Plant Health Directive (Council Directive 2000/29/EC
) as apple proliferation mycoplasm. In annex IVA2.15 the requirements are specified for the movement of plants for planting within the EU.
Regulatory status outside EU (EPPO-PQR dec-2011)


	Argentina
	A1 list

	Brazil
	A1 list

	Canada
	A1 list

	Chile
	A1 list

	Paraguay
	A1 list

	United States of America
	Quarantine pest

	Uruguay
	A1 list

	Israel
	Quarantine pest

	Jordan
	Quarantine pest

	Turkey
	A1 list


 (iv) What is the pest’s status in the European and Mediterranean Plant Protection Organisation (EPPO)?    (put tick (() in box if relevant)                              (www.eppo.org)

	EPPO List:
	A1 regulated pest list
	
	A2 regulated pest list
	Since 1975
	Action list
	
	Alert list
	


1.4 Strategy of data searching (identity of databases, data banks and information systems, key search terms and strategies applied, and the time period covered should be provided)
Text
Information searches were performed consulting several sources such as: 

· Abstracting databases: e.g. AGRICOLA,  CAB Abstracts, ISI Web of Knowledge 

· Internet search machines: Google Scholar 

· EPPO information systems: e.g. EPPO reporting service, EPPO PQR v 4.6 

· Europhyt (for notifications of interceptions)
· Information from Member States on issues related to host distribution at a national level was acquired via a questionnaire prepared in the framework of the Prima Phacie project and distributed by EFSA to all NPPOs. 

· References and information obtained from experts and from citations within other references. 

1.5 Time period considered in this assessment 
(Likelihoods of future events are only meaningful when a time period is specified. Choices that might be considered include: 3 months (short term, e.g. following discovery of an outbreak or other new potential threat), 5 years (medium term), or 30 years (long term). Choose a time scale and briefly explain why such a horizon was selected.  – note whether climate change was taken into account. If climate change is taken into account, note the climate change scenarios considered.
20 years
1.6 Introductions or interceptions (reported from EU or elsewhere) 
Provide information on interceptions or reports of pest spread and note whether the pest has a history of increasing its area of distribution. 

CIRCA (notification of outbreaks)

	Year
	Country
	

	2009
	DE
	Outbreak and measures in nursery in Thuringen

	2010
	DE
	Outbreak and measures in propagation plot in Saxony; motherplants for certified budwood

	2011
	DE
	Outbreak and measures in propagation plot in Baden-Wurtemberg; motherplants for certified budwood

	
	
	


EPPO reporting Service (information)

EPPO RS 2011/132. First report of ‘Candidatus Phytoplasma mali’ in Belgium.

EPPO RS 2011/133. Updated situation of ‘Candidatus Phytoplasma mali’ in Norway.
Europhyt (notification of interceptions)

In Europhyt only 2 notifications were found for APP infected Malus plants in trade originating from France (2003) and Germany (2011). 

Stage 2 - Pest Risk Assessment
(Outline approach) 

This method for pest risk assessment involves first evaluating the likelihood of pest entry and transfer to a host within the risk assessment area. Likelihood of entry is assessed by considering five factors:

(i) likelihood of association with commodity on the pathway at origin, 
(ii) pest survival during post harvest treatment, 
(iii) pest survival during storage and transport, 
(iv) pest survival during current phytosanitary procedures, and 

(v) the quantity of commodity imported. 
The likelihood that sufficient numbers of pest will transfer from a pathway to a suitable host in order to initiate a new population is then considered. The combined likelihoods of entry and transfer via each pathway are then combined before likelihood of establishment is taken into account. Assessors then move onto assess consequences of establishment.
Each risk element or sub-element is divided into five categories. Assessors review data / evidence and allocate % likelihood to appropriate categories, either selecting a single category or spreading their judgment between categories. Guidance is provided to interpret the categories in order to provide some consistency.

Overall potential impact is determined via use of BBN software based on matrices that combine consequences of establishment with establishment potential given entry and transfer. Likelihood of entry and transfer is then combined with potential impact using the BBN software to estimate pest risk. 


[image: image3]

Likelihood of pest entry and transfer to a host
2.0 List and describe the pathways for pest entry into the risk assessment endangered area
A pathway is “any means that allows the entry or spread of a pest” (ISPM No. 5, IPPC, 2007). Remember to consider potential pathways that are closed due to existing phytosanitary measures but which could be opened if the phytosanitary measures were changed. 
Entry is “Movement of a pest into an area where it is not yet present, or present but not widely distributed and being officially controlled” (ISPM No. 5, IPPC, 2007). 
Copy 2.1a to 2.7a for each pathway, and give responses for each individual pathway. Label questions 2.1b for the second pathway assessed, 2.1c for the third pathway etc. 
Note that on occasions risk assessments are initiated by a review of phytosanitary policy, e.g. for pests already present and perhaps widespread  in an area and which therefore may no longer be suited to being dealt with using official phytosanitary measures. In such a situation, the likelihood of pest introduction is relevant only for limited parts of the area where the pest does not occur, or where it is not widely distributed and remains under official control. Assessment of pest entry could then be restricted to such areas.

	Pathway
	Pathway name 
	Summary description of pathway

	a.
	Plants for planting of Malus spp.
	Planting material used for apple production (bud- and graftwood, rootstocks and wholesale plants) of the main host plant of  APP. During spring, summer and autumn, the pathogen is present in the phloem tissue in above and below ground parts of infected Malus plants. In wintertime the pathogen is mainly present in the roots (Pedrazzoli et al., 2008a; Schaper & Seemüller, 1982a). Infected psyllid vectors of APP can be present on Malus plants with leaves.

	b. 
	Plants of winter hosts of the vectors (conifers)
	Planting material of the winter hosts (conifers) of the vectors of APP might be a second pathway. The two main vectors i.e., Cacopsylla picta and Cacopsylla melanoneura complete one generation per year reproducing on the summer host - Malus - and overwintering as adults on conifers such as Picea abies, Pseudotsuga menziesii and Pinus sylvestris (Mattedi et al., 2008; Mayer et al 2011). If APP carrying vectors would be traded with planting material of conifers, these conifers would be a pathway too. After trading, the adult vectors could move from the confers to apple trees in the new surroundings and transmit the phytoplasma. 

	
	
	


.

Uncertainties (regarding pathways)

Following EFSA Guidance (EFSA, 2010), to ensure transparency in risk assessment, uncertainties should be identified, characterized and documented within all risk assessments. Identifying uncertainties can show not only which aspects of an assessment are uncertain but the degree of uncertainty and can help identify where further work could usefully reduce uncertainty. 

Describe the uncertainties regarding the identification of pathways.

There is a high level of uncertainty associated assessing the pathway of plants for planting  of winter hosts of the vectors, because there is a lack of information on the presence of the vectors on traded conifers, e.g. Christmas trees. Therefore, this pathway will not be considered.
Pathway 1: Planting material of Malus spp.:  Planting material used for apple production and ornamental plants including budwood, graftwood, rootstocks and wholesale plants. 
2.01a  Likelihood of the pest being associated, spatially and temporally, with the pathway at origin 
(There must be some likelihood of association otherwise there is no pathway). 
Take into account pre-harvest cultivation and husbandry practices such as existing pest management measures, choice of cultivar, and applications of plant protection products. If phytosanitary measures (i.e. statutory risk reduction measures) are already in place against this or other pests at origin, specify whether these are being taken into account or not.
Note:   origin is here defined as areas within EU where APP is present

Information / evidence: Provide reasoning then give judgment 

APP is widespread in the PRA area and has been reported in 16 out of the 27 countries of the EU. 

For plant to plant transmission of APP psyllid insect vectors are necessary. As far as known, APP vector species are fairly widespread in the PRA area (see Annex I). 

Malus planting material produced in areas where APP and its vector(s) are present can come into contact with APP infected vectors during the propagation period which may last up to two years. Infected plants remain infective throughout their lifespan. 
The obligatory migration behaviour of the vectors of APP between their reproductive host (Malus spp) and their alternate host (conifers) can take place over several kilometres (Cermak & Lauterer, 2008; Pizzinat et al., 2011) and probably up to 20-30 kilometers (Thebaud et al., 2009). This implies that in areas where APP and its vector(s) are present, plants in nurseries  in a relatively large area  may come into contact with APP-infected psyllid vectors. 
The vast majority of Malus planting material originates from the EU (see 2.05). This planting material has to fulfil the requirements  as specified in 2000/29/EC. These measures imply that Malus Plants for planting originating from areas where APP is known to be present comply with the following requirements as specified in Annex IVA2 point 15 of directive 2000/29/EC:.
1) have been produced in a official certification system including appropriate maintaining and testing, and no symptoms of diseases caused by APP have been observed on the plants at the place of production, or on the susceptible plants in its immediate vicinity, since the beginning of the last three complete cycles of vegetation. 

or 

2) have been derived in direct line from material which is maintained under appropriate conditions and has been subjected within the last six complete cycles of vegetation to official testing for APP, at least once, and no symptoms of APP should have been observed on the plants at the place of production, or on the susceptible plants in its immediate vicinity, since the beginning of the last three complete cycles of vegetation and no symptoms of diseases caused by APP have been observed on the plants at the place of production, or on the susceptible plants in its immediate vicinity, since the beginning of the last three complete cycles of vegetation. 

The control on plants produced under option 2  of point 15 (of Annex IVA2) is low and reflects the CAC guarantee level of plants for planting. 
Uncertainty is what option of Annex IVAII is implemted by the individual EU member states

Conclusions

In many parts of the PRA area, it cannot be fully excluded that the Malus planting material is infested by  APP infected vectors during the production process of certified or CAC planting material.

Within the PRA area there is a wide variation in the incidence of APP and the presence and density of suitable APP insect vectors.

The probability of association is low for areas with a low incidence of APP and its vectors (e.g. northern countries), but can be medium to high for areas with a relatively high incidence of APP and its vectors (central Europe).

The probability of APP being associated with the planting material at origin strongly depends on the rate of occurrence of both the phytoplasma and its vectors in the country and even the region and the field where the plants are grown (Seemüller et al., 1998a). 

The likelihood of detection and removal of infested lots depends on the climatic conditions for symptom expression and on the intensity of inspections and testing at the place of production. The inspection and testing regime in the different countries in the PRA area, however, are unknown.

Therefore, the likelihood of association with the pathway at origin is rated medium with a high uncertainty. The rating reflects the overall likelihood of association of APP with  planting material that leaves a nursery that is located in a country where APP is known to be present at low or high prevalence. The current measures as specified in 2000/29/EC are implemented at these nurseries.
	2.01a: Likelihood of association with the pathway at origin   

	Rating
	Description (likelihood of association is ....)
	Justification summary
	Probability Assignment 1 

	Very Low
	< 0.01% of plants leaving a nursery are likely to be contaminated  / infested) 
(less than one in ten thousand lots2 of the commodity are likely to be contaminated  / infested)
	
	5%

	Low
	Between 0.01% and 0.1% (between one in ten thousand and one in one thousand lots2 are likely to be contaminated / infested)
	
	30%

	Medium
	Between 0.1% and 1% (between one in one thousand and one in one hundred lots2 of the commodity are likely to be contaminated / infested)
	
	45%

	High
	Between 1% and 10% (between one in one hundred and one in ten lots2 of the commodity are likely to be contaminated / infested)
	
	15%

	Very High
	> 10% (more than one in ten lots2 of the commodity are likely to be contaminated  / infested)
	
	5%

	
	
	Check sum =
	100%


1 Spread your judgment according to your belief / evidence. 

2Lot: a number of units of a single commodity, identifiable by its homogeneity of composition, 

origin etc., forming part of a consignment (ISPM no. 5, IPPC, 2007). 

A consignment may be several lots or a single lot.
The assessment of pest entry and transfer (2.01 -2.06) is based on considering “lots”. 

However, if an alternative unit would be more appropriate then describe the chosen unit and ordinal scale using five categories.
Uncertainties regarding likelihood of the pest being associated with the pathway at origin 

The inspection and testing regime in the different countries in the PRA area are unknown.
2.02a Likelihood of surviving postharvest treatments / measures (before pest entry into risk assessment endangered area)
Given that a proportion of lots/ consignments may be infested / contaminated, consider the proportion of infested/contaminated lots that are likely to remain infested/contaminated after any manipulation, handling or specific phytosanitary treatment to which the commodity is subjected. Examples of postharvest treatments include culling, washing, chemical treatment and cold storage. If there are no post harvest treatments the likelihood of survival should probably be considered “very high”.
If post-harvest phytosanitary measures (i.e. statutory risk reduction measures) are already in place, specify whether these are being taken into account or not.

Phytosanitary measures as specified in 2000/29/EC are taken into account (see 2.01a for details).

Information / evidence: Provide reasoning then give judgment 

The implementation of the phytosanitary measures in place (i.e. certification scheme, including testing and removal of infected lots) reduce the probability of association and is already assessed in 2.01 and is not considered here. 

In nursery practice there are no postharvest treatments implemented to eliminate APP. Therefore, it is very likely that infected  planting material remains infested before pest entry into the PRA area.
Inspection efficacy at entry is limited by the fact that latent infections cannot be detected without testing.
Uncertainties regarding likelihood of the pest surviving postharvest treatments/ measures (before pest entry into the risk assessment area) 

-
Conclusions

	2.02a: Likelihood that an infested/contaminated commodity remains infested/contaminated after existing postharvest treatments/measures  

	Rating
	Description (likelihood of remaining infested/contaminated / pest survival is ....)
	Justification summary
	Probability Assignment 1 

	Very Low
	< 0.01% (less than one in ten thousand lots2 of the original commodity are likely to remain contaminated  / infested)
	
	%

	Low
	Between 0.01% and 0.1% (between one in ten thousand and one in one thousand lots2 of the original commodity are likely to remain contaminated / infested)
	
	%

	Medium
	Between 0.1% and 1% (between one in one thousand and one in one hundred lots2 of the original commodity are likely to remain contaminated / infested)
	
	%

	High
	Between 1% and 10% (between one in one hundred and one in ten lots2 of the original commodity are likely to remain  contaminated / infested)
	
	%

	Very High
	> 10% (more than one in ten lots2 of the original commodity are likely to remain contaminated  / infested)
	
	100%

	
	
	Check sum =
	100%


1 Spread your judgment according to your belief / evidence 

2Lot: a number of units of a single commodity, identifiable by its homogeneity of composition, 

origin etc., forming part of a consignment (ISPM no. 5, IPPC, 2007). 

A consignment may be several lots or a single lot.
2.03a Likelihood of surviving storage and transport 
Given that a proportion of lots/ consignments may still be infested / contaminated, estimate the proportion of lots that are likely to remain infested/contaminated because the pest can survive storage and transport; consider speed and conditions of transport and duration of the life cycle of the pest in relation to time in storage and transport, commercial procedures (e.g. refrigeration) applied to consignments in the country of origin, during shipping, and in the country of destination, that could affect the likelihood of pest survival. Take into account previous live interceptions on this or similar pathways (see 1.6).

If phytosanitary measures (i.e. statutory risk reduction measures) are already in place which act on the likelihood of pest survival during storage and transport, specify whether these are being taken into account or not.

Information / evidence: Provide reasoning then give judgment 

Being an obligate parasite, APP degenerates as the phloem tissue is degenerating during the dormant season (winter). However, in wintertime functional phloem tissue survives in the roots and consequently APP can be present in dormant wholesale plants and rootstocks (Schaper & Seemüller, 1982a).

The degeneration process continues during transport and storage. As a consequence, the phytoplasma concentration in graftwood may decrease, which may result in loosing its infectivity. In summer, functional phloem tissue of the budwood is a prerequisite for successful budding. As a consequence, phytoplasma present in the budwood will survive transport and storage.

Uncertainties regarding likelihood of the pest surviving storage and transport 

The percentage of graftwood  in the total amount of EU-trade of Malus plants is unknown, but assumed to be relatively small.

Conclusions

Probability of survival during transport and storage is very likely for rootstocks, total plants and budwood, whereas it is moderately likely for graftwood. Overall, the likelihood of survival is assessed as very high with a low uncertainty.
	2.03a: Likelihood of surviving storage and transport    

	Rating
	Description (likelihood of remaining contaminated / pest survival is ....)
	Justification summary
	Probability Assignment 1 

	Very Low
	< 0.01% (less than one in ten thousand lots2 of the original commodity are likely to remain contaminated  / infested)
	
	%

	Low
	Between 0.01% and 0.1% (between one in ten thousand and one in one thousand lots2 of the original commodity are likely to remain contaminated / infested)
	
	%

	Medium
	Between 0.1% and 1% (between one in one thousand and one in one hundred lots2 of the original commodity are likely to remain contaminated / infested)
	
	%

	High
	Between 1% and 10% (between one in one hundred and one in ten lots2 of the original commodity are likely to remain  contaminated / infested)
	
	5%

	Very High
	> 10% (more than one in ten lots2 of the original commodity are likely to remain contaminated  / infested)
	
	95%

	
	
	Check sum =
	100%


1 Spread your judgment according to your belief / evidence 

2Lot: a number of units of a single commodity, identifiable by its homogeneity of composition, 

origin etc., forming part of a consignment (ISPM no. 5, IPPC, 2007). 

A consignment may be several lots or a single lot.
2.04a Likelihood of pest surviving current phytosanitary procedures at the point of entry or elsewhere in the risk assessment endangered area 
Given that a proportion of lots may still be infested / contaminated, estimate the proportion of lots that are likely to remain infested/contaminated because the pest survives existing phytosanitary procedures e.g. it is not detected at entry and/ or it can survive any existing phytosanitary procedures within the pest risk assessment area. Take into account the intensity of sampling and inspection and ease of detecting and distinguishing the pest from other organisms. 

Information / evidence: Provide reasoning then give judgment 

(a) Import from 3rd countries

There is an import ban for host plants of APP, other than dormant plants without leaves (2000/29/EC Annex 3.18) originating from non-European countries. This implies that dormant Malus plants can be imported from 3rd countries where APP occurs, such as certain parts of Turkey and  Russia. Testing is necessary to reliably detect APP in dormant plants. At the point of entry these type of consignments are not obligatory tested for APP presence.

(b) EU-internal trade

Malus plants intended for planting have a plant passport indicating the compliance with the requirements as specified in art. 15 of Annex IVA2 of 2000/29/EC. For EU-internal trade, these consignments are generally not inspected or tested for APP presence at the point of destination. Inspection could take place if the plants are destined for a nursery.
Uncertainties regarding likelihood of the pest surviving current phytosanitary procedures 
The level of inspection and testing for APP presence in Malus plants in trade carried out by the member states of the PRA area is unknown. It is assumed that the inspection and testing level for plants in EU-internal trade is very low and maybe zero.

Conclusions

The probability that an infested consignment will be detected after EU-internal trade is very low, because inspection and testing is not carried out at the point of entry or place of destination. Thus, the likelihood that the pest survives current phytosanitary measures is high.

	2.04a: Likelihood of pest surviving current phytosanitary procedures 

	Rating
	Description (likelihood of remaining contaminated/ pest survival is ....)
	Justification summary
	Probability Assignment 1 

	Very Low
	< 0.01% (less than one in ten thousand lots2 of the original commodity are likely to remain contaminated  / infested)
	
	0%

	Low
	Between 0.01% and 0.1% (between one in ten thousand and one in one thousand lots2 of the original commodity are likely to remain contaminated / infested)
	
	0%

	Medium
	Between 0.1% and 1% (between one in one thousand and one in one hundred lots2 of the original commodity are likely to remain contaminated / infested)
	
	0%

	High
	Between 1% and 10% (between one in one hundred and one in ten lots2 of the original commodity are likely to remain  contaminated / infested)
	
	5%

	Very High
	> 10% (more than one in ten lots2 of the original commodity are likely to remain contaminated  / infested)
	
	95%

	
	Check sum =
	
	100%


1 Spread your judgment according to your belief / evidence 

2Lot: a number of units of a single commodity, identifiable by its homogeneity of composition, 

origin etc., forming part of a consignment (ISPM no. 5, IPPC, 2007). 

A consignment may be several lots or a single lot.
2.05a Quantity of commodity imported annually

Quantity of commodity imported annually: The likelihood that a pest will enter depends on the amount of the potentially-infested commodity that is imported. For qualitative pest risk assessments, the amount of commodity imported is estimated in units of tonnes, or other metric such as standard 40 foot long shipping containers. 

If the quantity of commodity imported is better described using alternative units, such as the number of plants for planting, assessors should devise a 5 level scale and provide some reasoning to support use of the scale.
Information / evidence: Provide reasoning then give judgment 

(a) Import from 3rd countries

There is an import ban for host plants of APP, other than dormant plants without leaves (2000/29/EC Annex 3.18) originating from non-European countries. APP occurs in 9 European countries outside the EU (see datasheet). In the period 2006-2010 there were no Malus consignments in the import database of the NPPO of NL. Since NL is one of the major import points for plants for planting, this indicates that the EU-import of Malus plants from 3rd countries is negligible and not considered further. 
(b) EU-internal trade, demand for planting material
In the European Union apple is grown on an area of 485.044 ha (Eurostat, 2007), of which 24,651 ha (ca. 5%) is grown in countries where APP is not known to occur. It is mainly produced in intensive production systems with estimated average tree densities of 5000 trees/ha. The mean lifespan of an apple tree in an orchard is estimated to be 15 years, resulting in an overall estimated annual demand of 162 million grafted plants (area*density/lifespan). In the endangered areas the estimated annual demand is 8 million trees or 1600 ha. At an average planting rate of three varieties per ha circa 4800 lots would be needed yearly. So, if all these lots would be imported from areas with APP a medium volume would be imported. However, assuming that a large proportion originates from the endangered areas themselves, even reduces the volume to probably low. 
Uncertainties regarding the quantity of commodity imported annually

There is no detailed information on the trade flow within the PRA area from areas where APP is prevalent (e.g. IT, DE, FR,AT) to areas where APP is considered absent (e.g. DK, PT, UK).
Conclusions

	2.05a Quantity of annual imports from areas of APP origin to endangered areas (Examples provided for tonnes and containers, other units can be used) (If an alternative scale is used, describe each category in the scale)

	Rating
	
	Number of lots 
(per year)
	Justification summary 
	Probability Assignment 1 

	Very low
	
	<10 lots
	
	25%

	Low
	
	10- 100 lots
	
	50%

	Medium
	
	100 – 10,000 lots
	
	25%

	High
	
	10,000 – 100,000 lots
	
	0%

	Very high
	
	> 100,000 lots
	
	0%

	
	
	
	Check sum =
	100%


1 Spread your judgment according to your belief / evidence 

2.06a Likelihood of transfer via pathway in the endangered areas 

Consider the likelihood that the commodity will be distributed and subsequently allow the pest to transfer to a suitable host. For example, consider the geographic location of likely markets and the proportion of the commodity that is likely to move to locations where the pest could transfer to a host. Even if infested commodities are shipped to areas where environmental factors allow establishment, unless the pest can locate a host, establishment will not be possible. Consider the intended use of the commodity, e.g. plants for planting or produce for processing and consumption; likelihood of transfer from by-products of processing, or disposal of the commodity in the vicinity of suitable hosts; the pests ability to disperse and whether  vectors provide a route from the pathway to a host; the time of year at which import takes place. 

If possible consider the likelihood that sufficient numbers of the pest will transfer from the pathway to a suitable host in order to potentially initiate a new population. The reproductive strategy of the pest should be taken into account. Alternatively consider the potential number of “transfer events” that could occur per infested/contaminated consignment that has entered. See table for descriptions.
Information / evidence: Provide reasoning then give judgment 

The commodity is a suitable host intended for planting in nurseries, orchards, private gardens and amenity plantings. APP-infected plants will remain infective throughout their lifespan and transfer to other plants is possible if infected propagation material is used for grafting. However, for a significant transfer from infected plant to plants in the vicinity a psyllid vector is required. Transfer with vectors is unlikely to occur due to the fact that efficient vectors have hardly been reported in the endangered area (see table 1). The main vector of APP, C. picta, is only known to be present in Sweden. There is uncertainty about the presence of  C. picta in other countries in the endangered area. 
Transfer would be likely if a vector is present in the consignment. However, this is very unlikely to occur because Malus plants are traded as dormant plants.
Uncertainties regarding likelihood of transfer 

Presence of suitable vector species in endangered area.

 
Conclusion

The likelihood of transfer is low.
	2.06a: Likelihood pest will transfer in sufficient numbers to a host 

	Rating
	Description (likelihood of pest transfer is ....) 
	Justification summary
	Probability Assignment 1 

	Very low
	< 0.01% (less than one in ten thousand contaminated lots will provide transfer opportunities)
	
	10%

	Low
	Between 0.01% and 0.1% (between one in ten thousand and one in one thousand 
contaminated lots will provide transfer opportunities)
	
	80%

	Medium
	Between 0.1% - 1% (between one in one thousand and one in one hundred contaminated lots will provide transfer opportunities)
	
	10%

	High
	Between 1% and 10% (between one in one hundred and one in ten contaminated lots will provide transfer opportunities)
	
	0%

	Very high
	> 10% (more than one in ten contaminated lots will provide transfer opportunities)
	
	0%

	
	Check sum =
	
	100%


1 Spread your judgment according to your belief / evidence 

2.07a Overall likelihood of entry and transfer via planting material for endangered area 
Risk reduction measures in place: current measures as specified in 2000/29/EC
	
	Risk Element
	Rating
	Justification

	2.01
	Association at origin
	Medium

	The probability of association is low for areas with a low incidence of APP and its vectors (e.g. northern countries), but can be medium to high for areas with a relatively high incidence of APP and its vectors (central Europe).

The level of testing and removal of infested trees determines the association level.



	2.02
	Survival treatments/measurements  before entry
	Very high
	There are little postharvest treatments available for APP

Phytosanitary measures (e.g. inspection/testing) are reflected in 2.01

	2.03
	Survival storage and transport
	Very high

	APP survives in roots, even in dormant plants.

	2.04
	Survival Pytosanitary procedures at point of entry
	Very high

	Since the large majority of planting material originates in the EU, inspection and testing is generally not applied at the point of entry

	2.05
	Quantity of Malus Plants for Planting
	Low
	The total need of Malus plants for plants in the endangered area is rate as medium (5000 lots). However, the majority of these plants is assumed to originate from the endangered area (uncertain).



	2.06
	Likelihood of transfer
	Very high
	Commodity (plants for planting) is suitable host.


Uncertainties regarding likelihood of entry and transfer 

Association

The probability of APP being associated with the planting material at origin strongly depends on the local rate of occurrence of both the phytoplasma and its vectors. There is a wide variation in the local incidence levels of APP and its vectors in the PRA area. 

The detection level and the removal of infested lots depend on the climatic conditions for symptom expression and on the intensity of inspections and testing at the place of production. The inspection and testing regime per country in the PRA area, however, is unknown.
Phytosanitary procedures
The level of inspection and testing for APP presence in Malus plants by the member states of the PRA area after trade is assumed to be low and maybe even zero. Moreover, infections may be latent and infection rates low, which implies that inspection and testing may fail to detect part of the infections.
Quantity

There is no information available on the level of trade from APP infested areas to the endangered areas.

Transfer

There is some uncertainty on the actual status of suitable vectors in parts of the PRA area and especially, in the endangered area.

Conclusions

· The result of combining scores to individual questions 2.01(a) to 2.05(a), that relate to likelihood of entry is combined with score for likelihood of transfer 2.06(a) using a BBN to provide an assessment of potential for entry and transfer for the pathway and is shown in Figure 1. It suggests that the potential for entry and transfer via pathway a is  low.

· The probability that a consignment of Malus plants is infected is rated as medium.

· Because there is no post-harvest treatment available and plants are not inspected/tested at the place of destination the initial medium probability that a consignment of Malus plants is infested is not altered at the point of entry.

· The quantity of planting material of Malus needed for planting apple orchards is estimated as medium. However, the percentage of these lots originated from infested areas is unknown.

· Imported, APP-infested plants will remain infective throughout their lifespan but transfer to host plants in their vicinity is probably low due to the fact that efficient vectors have hardly been reported in the endangered area.
[image: image4.png]Endangered area

(& Pravepostr, [ 720 Association]
Jov o3 v
o ow
edium 0 edium 55
pigh_ 10 -\ sigh
[ Praw sorage & © Pt Aosocied
0 e %
ow 0% low  30% I
edium 0% Imectum 4526 (I
igh 5 high 151
sign o3| lrion
\ v
SRECETTTS ©  Fitaes
Tow o7 oo
ow 0% low  30% I
edium 0% Imectum 4526 (I
ioh 5 hign 1%
sign o3| lrion
\ v
CPrzm ] © i Eiry Poeri
v 2] oo
fow 5 low 300 I
edium 25%|H Imectum 4526 (I
igh 0% high 151
sign_oz lrion
\ v
|© P71 2.06 Transter 1© _P1 Expected Entry.
Tow 707 oo 155
jow  s0%| ] low oo T
edium 10%(1 Imesium 2296 [l
ioh 0% hign sl
sign_oz lrion %
\ 1
CRETATE
o 2%
how 7 ]
Inecium 3% |
o 0%
lorin o





Figure 1: Graphical representation of combining scores for questions 2.01 to 2.06 using a BBN to give an overall likelihood of entry and transfer on pathway Plants for planting.
3.00 Potential for pest establishment
 and extent of spread given entry and transfer
Having transferred to a host we next consider whether the pest will survive and reproduce to initiate a population that will establish. 

3.01 Environmental suitability (particularly considering climate and hosts) 
When introduced to new areas, pests can be expected to behave as they do in their native areas if host plants and climates are similar. Ecological zonation and the interactions of the pests and their biotic and abiotic environments are considered here, with a focus on hosts and climate so that an assessment is based on availability of both host material and suitable climatic conditions.

If a pest’s distribution is likely to be limited by frosts and/ or low winter temperatures first consider which hardiness zones the pest currently occurs in outside of the risk assessment area. Next consider the area occupied by hosts in relevant hardiness zones within the risk assessment area (see Maps in Annex 1). 
If a pest’s distribution is likely to be limited by a lack of accumulated temperature, e.g. low summer temperatures, first consider where the pest occurs in terms of accumulated degree day zones outside of the risk assessment area. Next consider the area occupied by hosts in relevant degree day zones within the risk assessment area (see Maps in Annex 1). 

Recall that hardiness maps and accumulated degree day maps are based on 30 year averages. In reality the areas of each zone vary year to year. 

Taking into account the area of suitable climate and availability of host plants judge what area the pest could potentially establish in.  
In addition to climate and host, many other factors can be taken into account when assessing likelihood of establishment.  ISPM 11 lists other factors to consider, e.g. biotic factors such as the reproductive strategy of the pest, whether the species is polymorphic and the degree to which the pest has demonstrated the ability to adapt to conditions like those in the risk assessment area; the minimum population needed for establishment; competition and natural enemies. Abiotic factors in the environment such as soil type could also be important.
Where applicable, practices employed during the cultivation/production of the host crops should be compared to determine if there are differences in such practices between the risk assessment area and the origin of the pest that may influence its ability to establish. Pest control programs already in the risk assessment area which reduce the probability of establishment should be taken into account. Pests for which control is not feasible should be considered more likely to establish than those for which treatment is easily accomplished. The probability of establishment in a protected environment, e.g. in glasshouses, should also be considered. 
Contracting parties to the IPPC recognise the necessity for preventing the international spread of plant pests and their introduction into endangered areas (FAO, 1997). The IPPC defines “endangered area” as “an area where ecological factors favour the establishment of a pest whose presence in the area will result in economically important loss”. For the purposes of EFSA, assessors are advised to interpret endangered area as “the area where ecological factors favour the establishment of a pest whose presence in the area will result in harmful consequences to cultivated and managed plants
 and/ or the environment”. 
If the risk assessment has been initiated by a review of phytosanitary policy where the pest is already present and perhaps widespread in an area, the likelihood of pest establishment should focus on those parts of the area where the pest does not occur.

Fill out table 3.01 by considering how much of the HOST area within the pest risk assessment area  is suitable for the pest’s establishment taking into account relevant factors such as where host distribution overlaps with suitable climatic conditions (e.g. plant hardiness zones or  accumulated degree day zones). For example an assessor could judge that it is 75% likely that 1/3 – 2/3 of the host area is suitable for establishment but 25% likely that between 2/3 and 90% of host area is suitable. 
In Table 3.01 distinguish between the host area suitable for establishment and the ENDANGERED AREA which is, for the purposes of EFSA, the area where ecological factors favour the establishment of a pest whose presence in the area will result in harmful consequences to cultivated and managed plants and/ or the environment. In making a judgment regarding the endangered area, the rate of pest population development and any threshold required for harmful pest consequences to materialize within cultivated and managed plants could be taken into account. The magnitude of consequences is considered in Q 3.03 and 3.04. 
Sophisticated quantitative environmental modelling could be used to more precisely identify the area where establishment is most likely and to identify the endangered area. 

Information / evidence: Provide reasoning then give judgment. 

The host of APP, Malus, is widespread and is present in all countries in the PRA area (see table 1, figure 1).

APP itself is considered native and is widespread in Europe, from Finland and Norway in the North, to Spain and Greece in the South. It is also present in 9 European countries outside the EU. Given the current distribution of APP in Europe, the climate is considered suitable throughout the PRA area where Malus is grown and is not further analysed in detail.

The two recognized insect vectors of APP i.e., C. picta and C. melanoneura are widespread in the total PRA but more restricted in the endangered area (table 1). The information, however, may be incomplete. The vectors complete one generation per year reproducing on the summer host - apple - and overwintering as adults on conifers such as Picea abies, Pseudotsuga menziesii and Pinus sylvestris (Mattedi et al., 2008; Mayer et al 2011). These conifers are widespread in the PRA area. There is uncertainty as to whether the presence of pine forests is necessary and if these pine forests have to be located in mountainous areas to enable a sustainable migration pattern between these overwintering sites and reproductive sites (e.g. apple orchards). Furthermore, there is uncertainty on the role of C. melanoneura as a vector outside the Aosta valley in Italy and the occurrence of yet unknown or not recognized vector species.
Uncertainties regarding environmental suitability 

There are several recent reports of the presence or spread of APP in new areas in Europe, such as Finland, Norway, Belgium (EPPO RS 2011/132; EPPO RS 2011/133; Lemmetty et al., 2011). This could imply that APP is more widespread in the risk assessment area than currently known. 
Figure 1 Distribution of Malus sylvestris (=M. domestica) in Europe
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Table 1 Data on apple production area (ha) and presence (+) of APP and its two vectors Cacopsylla picta and C. melanoneura in the 27 EU countries. Countries were APP is not present are highlighted.
	
	Presence

	Country
	Apple (ha) 
	APP
	Cacopsylla picta
	Cacopsylla melanoneura

	Belgium
	6833
	+
	+
	+

	Bulgaria
	4121
	+
	+
	+

	Czech Republic
	9895
	+
	+
	+

	Denmark
	1506
	
	
	+

	Germany
	27887
	+
	+
	+

	Estonia
	690
	
	
	

	Ireland
	149
	
	
	+

	Greece
	9336
	+
	
	+

	Spain
	24821
	+
	+
	+

	France
	40113
	+
	+
	+

	Italy
	55224
	+
	+
	+

	Cyprus
	925
	
	
	

	Latvia
	1299
	
	
	

	Lithuania
	2427
	
	
	

	Luxembourg 
	29
	
	
	

	Malta
	-
	
	
	

	Hungary
	33793
	+
	
	+

	Netherlands
	93799
	+
	
	+

	Austria
	7229
	+
	+
	+

	Poland
	165715
	+
	
	+

	Portugal
	11711
	
	
	

	Romania
	60494
	+
	
	+

	Slovenia
	2438
	+
	
	

	Slovakia
	2655
	+
	+
	+

	Finland
	436
	+1
	+
	+

	Sweden
	1101
	
	+
	+

	United Kingdom
	4810
	
	
	+


(1) APP has been detected in psyllid vector species, but APP symptoms in Malus trees have not been observed (Lemetty et al., 2011).
Comment regarding the endangered area

The endangered area is defined as the countries in the EU where APP currently is not known to occur (highlighted countries in Table 1). The endangered area constitutes 11 countries with 24.651 ha of apple production, which is 5% of the total acreage of apple production in the PRA area.

Significant APP impact is expected in areas where suitable psyllid vector species are present in high densities. It is uncertain whether the APP free areas in the EU are due to the absence of vector populations as a result of a disharmony/mismatch between the spatial distribution of apple orchards and pine forests, which serve as overwintering places for the APP vectors or other environmental conditions hamper the incidence and prevalence of APP, such climatic conditions, cultivars and growing practices.
Conclusions

· APP is native to Europe and widespread in the EU. Given the recent reports of new outbreaks APP may be even more widespread than currently known. 
· The climatic conditions are suitable throughout the PRA area where Malus is grown, both for APP and its vectors.
· A limiting factor for a significant impact of APP is the absence or low abundance of suitable vector species. The presence and abundance of suitable vector populations may be limited by a mismatch between the spatial distribution of Malus stands and Pinus forests, which serve as overwintering sites.
· The endangered area, defined as the apple producing regions where APP currently is not known to occur, is relatively small (5%) and it is uncertain whether the environmental conditions limit the presence of suitable vector populations in these endangered areas.

	3.01: Environmental suitability (particularly climate and host) 

	Rating
	Pest is likely to be able to establish in ...  
	Justification summary
	Probability for suitable area within EU1 
	Probability for endangered area %
*

	Very low
	Less than 10% of host area
	
	-%
	0%

	Low
	Between 10% and 1/3 of host area 
	
	-%
	0%

	Medium
	Between 1/3 and 2/3 of host area
	
	 %
	20%

	High
	Between 2/3 and 90% of host area
	
	10- %
	70%

	Very high
	More than 90% of host area
	
	90-%
	10%

	
	Check sum =
	
	100%
	100


1 Spread your judgment according to your belief / evidence 

3.02 Extent of spread 
Having found a host and established in the PRA area, a pest will need to spread / disperse after introduction. Consider how quickly the pest could spread. For example, take into account its reproductive potential, suitability of the environment and inherent powers of movement. Assessors should take into account the likelihood that spread may not be contiguous and satellite populations may develop at significant distances from the original point of establishment. Such dispersal could occur via biotic or abiotic vectors, wind, water, or, for example, be facilitated via trade or transport links or via others forms of human assistance, such as movement of infected/infested plant material for propagation purposes (seedlings, scions, budwood).

Taking into account the time horizon considered within this assessment (see Initiation, 1.5) estimate the area likely to be occupied by the pest
. Fill out table 3.02 by estimating the likelihood that the pest would have spread to occupy the given proportion of the host area suitable for establishment within the time period / time horizon considered by this assessment. Also note the endangered area occupied at the time horizon. 
The table is used to consider the extent of spread in relation to the area where establishment is suitable. Hence it is recognised that fast moving pests with a large area suitable for establishment may be rated below slower moving pests with much smaller areas suitable for establishment. Quantitative spread modelling could be considered to examine spread more precisely. 

Specify the time period / time horizon considered by this assessment (refer to 1.5). 

Information / evidence: Provide reasoning then give judgment 

The time period to assess the extent of spread into endangered areas is considered to be 20 years, the period that official EU measures are in place.
APP is already widespread in Europe and occurs in northern countries such a Norway and Finland and in the south such as Greece, Spain and Italy (see Table 1). This suggests that  APP has already reached its maximum extent of spread in the risk assessment area. However, within the PRA area there are still areas in the EU where Malus is present but APP and its vectors have not been reported. This may reflect the actual situation but might also be due to latent APP infections and inadequate surveying including testing.
Natural spread

In the countries of the endangered area the main vector of APP, C. picta, has only been reported in Sweden, whereas C. melanoneura, only known as a vector of APP in the Aosta valley in Italy, occurs in Denmark, Ireland, Sweden and the United Kingdom. No vectors species have been reported in Estonia, Cyprus, Latvia, Lithuania, Luxembourg and Portugal. Thus, the extent of natural spread to host plants occurring in the endangered areas is assessed as low with a medium uncertainty.
Human-assisted spread 
Within the endangered area human-assisted spread may occur if APP planting material is imported and is used for propagation without adequate testing. However, there is uncertainty whether this type of material is being used for propagation and about the level of testing of this type of material. The extent of human assisted spread within endangered areas is rated low (see also 2.05). 
Conclusion

In areas where APP is present, the extent of APP spread is estimated to have reached its maximum because the phytoplasma is native in these areas. 
The extent of APP spread in the endangered areas is considered to be low due to the presumed low presence of efficient vectors and the expected limited human-assisted spread. 
Uncertainties regarding extent of spread 

There is some uncertainty on the actual status of suitable vectors in parts of the PRA area and especially, in the endangered area.

	3.02: Extent of spread fro1

	Rating
	Within the time horizon considered the pest is likely to have spread to ...  
	Justification summary
	Probability of host area within EU occupied at time horizon1 
	Probability of
host area occupied within endangered area at time horizon1*

	Very low
	Less than 10% of the area suitable for establishment 
	
	-%
	90-%

	Low
	Between 10% and 1/3 of the area suitable for establishment
	
	-%
	10%

	Medium
	Between 1/3 and 2/3 of the area suitable for establishment
	
	-%
	%

	High
	Between 2/3 and 90% of the area suitable for establishment
	
	10%
	%

	Very high
	More than 90% of the area suitable for establishment
	
	90
	-%

	
	Check sum =
	
	100%
	100


1 Spread your judgment according to your belief / evidence
* the rates in this column are used in BBN model to combine risk elements 

Consequences of pest introduction

3.03 Crop consequences (yield and quality)
Introduced pests are capable of causing a variety of direct and indirect impacts. The remit of EFSA limits assessors to consider the consequences of pest introduction on crop yield and quality (crop consequences / impacts) (3.03) and environmental consequences /impacts (3.04) e.g. impacts on ecosystem services or biodiversity itself. We recognise that other types of impacts, listed in ISPM 11, may also occur.
Fill out table 3.03 by taking into account the extent of pest spread within the endangered area up to the time horizon of the assessment, and other factors such as the rate of pest population development and any threshold required for harmful pest consequences to materialize within cultivated and managed plants. Consequences should be estimated taking into account the current situation in the endangered area with respect to the control efforts undertaken by growers /nurserymen/ producers etc. against other pests. Although we recognise that growers may respond by increasing pest management efforts to minimize impacts of a new pest, such additional efforts are not taken into account. 
If the risk assessment has been initiated by a review of phytosanitary policy where the pest is already present and action is being taken against it, specify whether consequences are being assessed assuming that action is stopped.

Information / evidence: Provide reasoning then give judgment 

Fruit production

Reported yield reductions for APP vary considerably (Kunze, 1989, Schmid, 1989; Zawadzka, 1976) due to climatic conditions, general growing conditions, presence of vectors in relation to pest management intensity and sensitivity of cultivars present in orchards and difference in virulence of strains (Seemüller & Schneider, 2007). Recovery after a shock phase also reduces yield losses. For a 10-year-old apple orchard with 25% of infected trees, the crop losses in subsequent years were estimated at 10-15%. In a single year the loss may be as high is 20% (Kunze, 1989). In addition to yield loss, also the quality of fruits is reduced (Kunze, 1989, Seemüller, 1990).

Nursery production

Malus plants in nurseries can become infected by APP after transmission by infected psyllid vectors. The presence of APP infected plants in a nursery will have a drastic effect on the quality of all plants in the affected production place. Under the current legislation, nurseries with APP infected trees are not allowed to trade plants for three years, because of the requirement as specified in Annex IV.15 of Council Directive 2000/29/EC  

Uncertainties regarding crop consequences 

The local conditions can have a large influence on the impact of APP. The economic problem of APP is concentrated in the warmer regions of Central Europe and in northern areas of southern Europe (Kunze 1989; Seemuller et al, 1998a). Kunze (1989) determined the northern boundary in a line from the southern Netherlands in the west by Bonn, Thuringia, south of Poland to the Black Sea coast of Moldova. Later reports, however, show some occurrence of the disease, also north of the border (Seemüller et al., 1998a; EPPO RS 2011/133). Since the endangered areas are located outside this centre, the impact on fruit production there is estimated to be low.
Moreover, the actual level of inspection and testing may vary considerable between countries.

Conclusions
Impact on fruit production

In areas with suitable conditions for phytoplasma development and where adequate number of vectors are present, considerable impact on fruit production may occur. However, adequate vector control reduces APP impact.
In the endangered areas with less suitable phytoplasma conditions and/or absence or low abundance of efficient vectors APP impact on yield and quality is expected to be limited.

Impact on production of planting material
The impact of the presence of APP in nurseries producing Malus planting material can be massive, because the quality of all plants in an affected production place will be reduced to zero due to the current phytosanitary regulations in place. The level of impact depends on the local conditions including the inspection and testing intensity.

	3.03: Potential consequences on crops and managed plants 

	Rating
	Description (if established in the endangered area, the pest ....(descriptions within categories provide guidance, not all descriptions need to be satisfied in each category)
	Probability Assignment 
Orchards
	Probability Assignment 
Nursery stock 

	Very low
	Under existing pest management regimes, the pest is likely to have negligible or no impact on a standing crop and/or stored products. 
Yield and/or quality losses would be negligible and within the range of natural variation.  

	10%
	0%

	Low
	Under existing pest management regimes, the pest is likely to have minimal impact on a standing crop and/or stored products.
Yield / quality losses would be minimal.  
	55 %
	5 %

	Medium
	Under existing pest management regimes, the pest is likely to have a minor to moderate impact on a standing crop and / or stored products.

Yield / quality losses would be moderate.

	30 %
	15 %

	High
	Under existing pest management regimes, the pest is likely to have a moderate to severe impact on a standing crop and / or stored products. Thus the pest 

will not be effectively controlled by actions already applied against other pests by growers.

Yield / quality losses would be moderate to severe.

	5 %
	60 %

	Very high
	Under existing pest management regimes, the pest is likely to have a severe impact on a standing crop and / or stored products. Thus the pest will not be effectively controlled by actions already applied against other pests by growers. 

Yield / quality losses would be severe.
	
	20 %

	
	
	Check sum =
	100%


3.04 Environmental Consequences 
The assessment of the potential of a pest to cause environmental damage proceeds by considering the following factors:

· can the introduction of the pest cause permanent (irreversible) significant, direct environmental impacts, e.g. reduced biodiversity, ecological disruption.
· can the pest have direct impacts on endangered/threatened species by infesting/infecting a plant listed in Annex II or IV of the EC Habitats Directive
 or infesting / infecting a plant which is a key component of a habitat listed in Annex I of the EC Habitats Directive? If the pest attacks other species within the genus or other genera within the family, and preference/no preference tests have not been conducted with the listed plant and the pest, then the plant is assumed to be a host.
· Can the pest have indirect impacts on species that are listed in Annex II or IV of the EC Habitats Directive or on species that are key components of habitats listed in Annex I of the EC Habitats Directive?

· Would the introduction of the pest stimulate chemical or biological control programmes which would disrupt existing biological or integrated systems for control of other pests or have negative effects on the environment e.g. biodiversity (at various levels), reduce population sizes, or increase their fragmentation. 
Fill out table 3.04 by considering the likely magnitude of the above impacts, taking into account the extent of pest spread within the endangered area up to the time horizon of the assessment, and other factors such as the rate of pest population development and any threshold required for the pest to cause environmental harm in the environment. 
Information / evidence: Provide reasoning then give judgment 

The pest and its vectors are native species in the European Union. Consequently, there are no additional impacts on ecosystems services and biodiversity expected. Therefore, the environmental impact section (question 2.9.a-d) is not assessed.

The presence of APP may slightly increase the use of insecticides specifically targeted at the psyllid vectors of APP.

Uncertainties regarding environmental consequences 

Conclusions

	3.04: Potential environmental consequences

	Rating
	Description 
	Justification summary
	Probability Assignment 1 

	Very low
	None of the above would occur; the pest is only able to establish on crops grown in protected cultivation such as glasshouses or shade houses. Nevertheless, it is assumed that introduction of a non-indigenous pest will have some environmental impact (by definition, introduction of a non-indigenous species affects biodiversity).
	
	95%

	Low
	None of the above would occur; nevertheless the pest could establish outdoors and it is assumed that introduction of a non-indigenous pest will have some environmental impact (by definition, introduction of a non-indigenous species affects biodiversity).
	
	5%

	Medium
	One of the above would occur. 

However, if effects are relatively small, the potential consequences can be rated Low instead of Medium.
	
	%

	High
	Two of the above would occur.

However, if effects are relatively small, the potential consequences can be rated Medium
	
	%

	Very high
	Three or more of the above would occur.

However, if effects are relatively small, the potential consequences can be rated High

	
	%

	
	
	Check sum =
	100%


1 Spread your judgment according to your belief / evidence 

3.05 Potential impact 
The potential impact is assessed by taking an overall rating for crop consequences (3.03) incorporating the impact on the production of planting material (nurseries) and on fruit production (orchards). To asses the impact of risk reducing options this is separately calculated for the endangered area and area of origin (i.e. areas in EU where APP is currently present).
Potential impact for endangered area – results from BBN
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Conclusion

For  the endangered area the potential impact is low with a high level of uncertainty. The uncertainty is due to the expected variation in consequences for the production of planting material and fruits which is caused by local conditions determining the level of impact of APP presence.

3.06 Pest Risk 
To assess the overall risk of introduction of APP in the endangered area, the potential impact  (3.05) which assumes entry has occurred, is combined with likelihood of entry and transfer (2.08). 
Both, the potential impact and potential introduction for the endangered area were assessed as low resulting in a low overall risk of APP for the endangered area.
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Figure : Graphical representation of Pest Risk (3.06), combining overall potential for pest entry and transfer (2.08) with potential impact (3.05).


4.0 Uncertainties

Following EFSA Guidance (EFSA, 2010), to ensure transparency in risk assessment, uncertainties should be identified, characterized and documented within all risk assessments. This can show not only which aspects of an assessment are uncertain but the degree of uncertainty and can help identify where further work could usefully reduce uncertainty. 

The relative importance of uncertainties and their influence on the assessment outcome should be described. – This can be done by changing the uncertainty associated with selected questions and reporting how such change impacts on subsequent pest risk.
	Table x: Summary of uncertainties identified and further work that could be undertaken to reduce uncertainties

	Section of risk  assessment 
	Uncertainties
	Research that would reduce uncertainty

	2.0
	Pathways
	The significance of conifer trees as a pathway
	Monitoring the presence of APP vectors on pine trees in trade

	2.01a
	Pest associated 
	· Local presence of suitable vector species

· Intensity of inspection and testing in nurseries
	· Survey of APP vector species in PRA area

· EU-Questionaire

	2.02a
	Survive post harvest
	-
	

	2.03a
	Survive storage
	The percentage of graftwood in the EU-trade of planting material.
	EU-Questionaire

	2.04a
	Survives measures
	Intensity of inspection and testing at entry
	EU-Questionaire

	2.05a
	Quantity imported
	No detailed information of EU-internal trade flows of planting material
	EU-Questionaire

	2.06a
	Transfer
	Presence of suitable vector species in endangered area.
	

	3.01
	Environmental suitability
	Incomplete information on the presence of APP and its vectors in PRA countries
	EU-obligatory survey and reporting

	3.02
	Extent of spread
	-
	

	3.03
	Crop consequences
	Incomplete information on local conditions (e.g. presence vector) 
	EU-Questionaire

	3.04
	Environmental consequences
	-
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NOTE


APP is a species of European origin and is already widespread in the EU. There is an insignificant trade of Malus plants from non-EU countries where APP is present. Therefore, the analysis of entry of APP from 3rd countries is not relevant and not considered in this PRA


In this PRA the section of pest entry and transfer (questions 2.0 to 2.08) is used to assess the human-assisted spread of APP within the PRA area and in particular the likelihood of introduction of APP from infested areas to uninfested areas. These uninfested areas within the EU are defined in section 3.01 as endangered areas. The area of origin is in this PRA defined as the areas within the EU where APP is present.


The PRA was done assuming that the current phytosanitary measures, as specified in EU-Directive 2000/29/EC were in place.














NOTE


APP is a species of European origin and is already widespread in the PRA area (see Annex I). It occurs in very few non-European countries (specific regions in Turkey, Russia) and trade of Malus plants with these countries is negligible. Therefore, the analysis of entry of APP from 3rd countries is not relevant and not considered in this PRA.


In this PRA the section of pest entry and transfer (questions 2.0 to 2.08) is used to assess the human-assisted spread of APP within the PRA area and in particular the likelihood of introduction of APP from infested areas to uninfested areas. These uninfested areas within the EU are defined in section 3.01 as endangered areas. The area of origin is in this PRA defined as the areas within the EU where APP is present.


In this way also Risk Reducing Options (RRO) can be evaluated for the reduction of APP spread within the EU.














� Method 4b describes risk elements using an ordinal scale of 5 categories (very low, low, medium, high, very high)


� ISPMs Nos. 5 and 11 available at  https://www.ippc.int/index.php?id=ispms&no_cache=1&L=0


� EFSA Journal 2010, 8(2),1495-1561, Available at  http://www.efsa.europa.eu/en/scdocs/doc/1495.pdf


�  http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32000L0029:EN:NOT











� Establishment; Perpetuation, for the foreseeable future, of a pest within an area after entry (ISPM No. 5, IPPC, 2007).





� Managed plants are those plants appreciated / valued/ desired by man, whose growth and spread / distribution are modified by human intervention. It would include plants grown in private gardens. 





� Council Directive 92/43/EEC (as amended) on the Conservation of natural habitats and of wild fauns and flora. Available at http://www.central2013.eu/fileadmin/user_upload/Downloads/Document_Centre/OP_Resources/HABITAT_DIRECTIVE_92-43-EEC.pdf
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