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Pest Risk Assessment: Test Method 4
Ca. Phytoplasma pyri

[Pear decline phytoplasma] 
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Experimental method, not intended for evaluation of legislation

Preface 

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

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 expresses risk in terms appropriate for decision makers. 

Note 

Risk assessors will find it useful to have a copy of ISPM 11, Pest risk analysis for quarantine pests, including analysis of environmental risks and living modified organisms (FAO, 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. 
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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 Candidatus Phytoplasma pyri (Pear decline phytoplasma) within the framework of EFSA project CFP/EFSA/PLH/2009/01. 

Pest biology

• Identity of the pest: Candidatus Phytoplasma pyri 
The disease is long known in European pear orchards. A decline-like disorder called ‘moria del pero’ was already reported in Italy at the beginning of the 20th century (Mader, 1908) in (Jarausch, 2010). Pear decline seems to have been introduced from Europe into North America (Seemüller and Schneider, 2004), where it was first described and researched in the west coast states of the USA and in British Columbia, in Canada (McLarty, 1948). There it caused major damage to pear trees (e.g. Westigard and Zwick, 1972). In Italy the disease was ascertained as Pear decline by (Shalla, 1961) and Refatti (1964). Today, Pear decline is widespread in Europe and North America and occurs in most of the pear producing EU member states.  It has not been reported in Portugal, Belgium, Denmark, Latvia, Lithuania, Sweden, Luxembourg, Cyprus and Malta and from parts of Germany; it was present and is now assumed to be absent in few administrative units of Poland (for references and further details on the presence of pear decline see Annex 2 and 3). 
The term "Candidatus" was first proposed in 1994 by Murray and Schleifer for putative taxa with indefinite rank to be assigned a taxonomic position. According to the "Ad Hoc Committee for the re-evaluation of the species definition in bacteriology", microbiologists are encouraged to use the "Candidatus" concept for well characterized but as yet uncultured organisms (Stackebrandt et al., 2002). On basis of sequencing of the 16S RNA gene Candidatus Phytoplasma pyri is belonging to the 16SrX (apple proliferation) group (Seemüller and Schneider, 2004; IRPCM, 2004).

• Life history/Epidemiology:  
The sources of initial inoculum for infection of the aerial part of the tree during spring are infected rootstocks or pear psyllids. 
The insect vectors can acquire the phytoplasma during the whole vegetation period through feeding. The phytoplasma reproduces within the tissues of the vector and is transferred by the salivary secretions to new host plants (Blomquist and Kirkpatrick, 2002); (Garcia-Chapa et al., 2004b); (Olivier et al., 2009). The psyllids transmit the pathogen in a persistent manner (Carraro et al., 2001), which means that the infectivity is retained by the vectors for long periods of time. In the host plant the phytoplasma overwinters in the roots of susceptible rootstocks, where functional sieve tubes are present all year. From there the stem is recolonized in the following spring (Schaper and Seemuller, 1984; Seemuller et al., 1984). However, re-colonization of the aerial part is not uniform every year and psylla-mediated spring infections could happen before recolonization (Davies et al., 1998; Carraro et al., 2001). Winterform pear psyllas retain the phytoplasma throughout winter dormancy and re-introduce it into pear trees the following spring ((Davies et al., 1998); (Pollini et al., 2001)).

The vectors play a key role in the disease cycle of the pathogen by the following: 
1) they transmit the Pear decline phytoplasma into healthy trees in spring; 
2) they re-introduce the pathogen into trees with resistant rootstocks, in which the phytoplasma occurs in a low titre and usually survives only temporarily (in the absence of re-infection, pear trees on resistant rootstocks infected in the preceeding year usually return to good vegetation) (Carraro et al., 2001)), 
3) they initiate an early infection when the aerial part of the infected pear trees is not completely colonized or recolonized by the phytoplasmas from the roots ((Schaper and Seemuller, 1982); (Carraro et al., 2001)). Even on quince rootstocks repeated re-infection through psyllid vectors result in a greater severity of the disease 
4) they temporarily conserve the pathogen in case of death of susceptible plants.

• Host range / habitat:
Natural hosts:

Pyrus communis L., Pyrus serotina Rehd. (= Pyrus pyrifolia (Barm f.) Nakai), Pyrus ussuriensis Maxim., Pyrus betulifolia Bunge., Pyrus calleryana Decne. ((Blodgett, 1960) (Nyland and Moller, 1973))

Cydonia oblonga (quince) is a minor host as it is only poorly colonized by the phytoplasma  (Seemuller et al., 1986). Pear trees grafted on quince rootstocks are little affected by Pear decline, as the phytoplasma occurs in a very low titre in the rootstock, which has a negative effect on the recolonization of the aerial parts in spring, resulting in no or mild symptoms (Seemüller et al., 1986).
After experimental inoculation by grafting with scion wood from naturally infected virus-free pear trees other Pyrus taxa proved to be hosts (Seemuller et al., 1998) (Seemuller et al., 2009): Pyrus amygdaliformis, Pyrus bretschneideri, Pyrus caucasica, Pyrus cossonii, Pyrus cuneata, Pyrus elaeagrifolia, Pyrus fauriei, Pyrus gharbiana, Pyrus hondoensis, Pyrus kunariana, Pyrus longipes, Pyrus nivalis, Pyrus pyraster, Pyrus serrulata, Pyrus syriaca; the severity of the disease differed greatly among the progenies (not or little affected and moderately to severely affected trees were observed in all progenies) (Seemuller et al., 1998) (Seemuller et al., 2009). 

Pear decline, was transmitted from naturally infected plants to the experimental host Catharanthus roseus (=Vinca rosea, periwinkle) via dodder (Cuscuta spp.) bridges (Raju et al., 1983; Marcone et al., 1999) or via pear psylla (Kaloostian, 1971); (Raju et al., 1983); (Carraro et al., 2001).

Habitat: The organism inhabits the phloem sieve elements (and, more rarely, also the parenchymal cells) of pear trees and the gut, haemolymph, salivary gland and other organs of sap-sucking psyllids (Hibino, 1971); (IRPCM-Phytoplasma-Spiroplasma-Working-Team-Phytoplasma-taxonomy-group, 2004), (Olivier et al., 2009).
• Means of dispersal / spread:
Trade and transport:

The principal pathway for the spread of the disease over long distances are infected host plants, their vegetative propagation material with or without vectors attached (Davies et al., 1998; Pollini et al., 2001)

Natural dispersal: 
Natural spread may occur through the infected vectors, root and dodder bridges. Vector transmission through phloem-feeding psyllids (Cacopsylla pyri and Cacopsylla pyricola) is usually only local (tree-to-tree or orchard-to-orchard movement, Carraro et al., 2001; Blomquist and Kirkpatrick, 2002; (EPPO/CABI, 1997)
Geographic Distribution

See Annex 2 and Annex 3. 
Summary of risk elements:
1. Climate – host interaction

The climate-host interaction is rated to be very high: both Ca. Phytoplasma pyri and its vectors are species of European origin and widely distributed, and thus adapted to different climatic conditions (Pear decline occurs in four to five hardiness zones). The host (P. communis) is produced on an area of approximately 110 000 ha throughout the European Union). The range of climatic conditions where the pest is present now covers all pear producing countries in the European Union, including those, where the pest is not reported to be present: Belgium, Luxembourg, Portugal, Malta, Cyprus, Latvia, Lithuania, Denmark and Sweden.

2. Host range

The main hosts are Pyrus communis L., Pyrus serotina Rehd. (= Pyrus pyrifolia (Barm f.) Nakai), Pyrus ussuriensis Maxim., Pyrus betulifolia Bunge., Pyrus calleryana Decne. Cydonia oblonga (quince) is a fairly resistant host.
3. Dispersal
The disease is presumed to be capable of a rapid local dispersal, because the disease is spread naturally by the two vectors Cacopsylla pyri and C. pyricola usually from tree-to-tree or from orchard-to-orchard. Considering the widespread occurrence of the pear decline vectors in the European Union, it is likely that the disease will be spread within the orchard if infested planting material is introduced. The chance for transfer of the disease to orchards in the close vicinity is also considerable. However, the vectors are unlikely to spread the disease over long distances. New foci (preferably over long distances), may easily be formed through trade of infected planting material.

4. Potential consequences

Basically, Pear decline is one of the most important diseases of pear and considerable economic losses occur due to decline and mortality of infected pear trees. 
The potential consequences have been rated overall to be medium. The impact is variable (under certain circumstances the impact can be high or low), as the severity of the disease differs greatly depending on the rootstock (and variety), the vector infestation of the orchard and the environmental stress conditions (i.e. temperature and drought stress). Efficient measures to control the vector are essential to reduce the impact of the pest. Resistance to different insecticides are known in many European countries and alternative chemical insecticides and other control strategies are applied. The impact of Pear decline can be reduced when quince rootstocks are used instead of pear rootstocks. 
5. Environmental impact
Both Ca. Phytoplasma pyri and its vectors are species of European origin. There is no environmental impact expected.
6. Introduction potential
There is a considerable likelihood of introduction (medium to high) of infected plants for planting of pear and quince both from third countries into the EU and from one EU country to another. The greater risk, however, arises from the large-scale trading of plants for planting of pear and quince within the EU. Furthermore, aspects like that there are no measurements (i.e. postharvest treatment) in place and difficulties of detection of infected plant material contribute to the likelihood of introduction.

Overall, the risk of introduction of infected plants for planting to countries (i. e. Portugal, Belgium) or administrative units of a certain country (see Annex 3), where the disease has not been reported before, is considered to be high.

Overall pest risk

A combination of Consequences of introduction (2.1 to 2.5) with potential for introduction (3.0 to 3.8) (Include results from Willem)
The Bayesian Belief Network suggests a medium to high overall risk for Ca. Phytoplasma pyri. Again, two cases were assessed in the entry part. Import from third countries, resulted in an overall risk of 46% within category “high”, 50% “medium”, 4% “low”. Trade within the EU resulted in an overall risk of 57% within category “high”, 42% “medium”, 1% “low” (see Figure on page 27 and 28).
Both Ca. Phytoplasma pyri and its vectors are species of European origin and widely distributed, and thus adapted to different climatic conditions. Thus, the endangered area covers all pear producing countries in the European Union. It is presumed, that the pest is likely to spread locally by the vector and new foci may easily be formed through trade of infected planting material (either from third countries or within the EU). Pear decline is one of the most important diseases of pear and considerable economic losses might occur due to decline and mortality of infected pear trees. There is little doubt that the pest could enter areas in the EU where pest is not present and subsequently may cause substantial yield loss. However, the severity of the impact is variable and depends on several factors (e. g. susceptibility of the rootstock used, good framing practice).
Conclusion

Pear decline phytoplasma (Ca. Phytoplasma pyri), is regulated as a quarantine pest in the European Council Directive 2000/29. It is already widespread in the risk assessment area. It is present in 15 of the 27 EU countries, while it is not reported to occur in Portugal, Belgium, Denmark, Latvia, Lithuania, Sweden, Luxembourg, Cyprus and Malta (in Estonia, Finland and Ireland pear is not produced). The known distribution of Ca. P. pyri might not be complete since surveys of pest freedom are seldom available. 

Depending on the prevalence of Ca. Phytoplasma pyri within the different regions in the risk assessment area, different risk management options may be appropriate and should be evaluated.

Keywords: Ca. Phytoplasma pyri, Pear decline, Cacopsylla pyri, Cacopsylla pyricola, Cacopsylla pyrisuga, pest risk assessment
Stage 1 – Initiation
1.1 Background and Initiation
The purpose of this assessment is to evaluate the plant health risk of Candidatus Phytoplasma pyri (Pear Decline phytoplasma) within the framework of EFSA project CFP/EFSA/PLH/2009/01: Pest risk assessment for the European Community plant health – a comparative approach with case studies ("Prima phacie").
1.2 Identification of the PRA Area 

The PRA area is the 27 Members of the EU. The PRA area does not include overseas territories of member states, such as the French overseas departments, the Canary Islands, the Azores and Madeira.
1.3 Available pertinent regulatory information

Previous PRA?
No.
Available Pest Fact Sheets/ Pest Alerts etc.: 

Datasheets from EPPO, CABI, Prima phacie.

Besides the categorization as a quarantine pest in the EU and the EPPO region, Ca. Phytoplasma pyri is a quarantine pest also in Turkey. Furthermore it is categorized as a A1 pest in the COSAVE region and listed as A1 pest in Argentina, Canada, Chile, Paraguay and Uruguay (OEPP/EPPO, 2007). 

What is the pest’s status in the Plant Health Directive (Council Directive 2000/29/EC
)? 

The pathogen is listed in Annex IAII as Pear decline mycoplasma (Council-Directive, 2000). Later, the term Ca. Phytoplasma pyri (Pear decline phytoplasma) was introduced (Seemuller and Schneider, 2004). The specific requirements for the introduction and movement of plants of Cydonia and Pyrus are specified in the EC directive 2000/29 in Annex IVAI.20 and IVAII.13.

What is the pest’s status in the European and Mediterranean Plant Protection Organisation (EPPO)?        (mark box)                                            (www.eppo.org)

	EPPO List:
	A1 regulated pest list
	
	A2 regulated pest list
	X
	Action list
	
	Alert list
	


Ca. Phytoplasma pyri is listed in the EPPO A2 list. 
1.4 Strategy of data searching 
· Systematic literature review on the distribution of the pest (conducted within Prima phacie)

· Systematic literature review on the impact of the pest (conducted within Prima phacie)

· Updated datasheet (conducted within Prima phacie) 

· Responses to questionnaires, circulated to the members of the EFSA's scientific network for risk assessment in plant health.
· Abstracts of the databases CAB Abstracts, AGRIS, AGRICOLA and ISI Web of Knowledge (1970-2010, relevant earlier papers were obtained from citations within other references)

· Europhyt database 

· EPPO Plant Quarantine Information Retrieval System, version 4.6

· EPPO Reporting Service

· Searches in internet (Google)

Stage 2 – Pest Risk Assessment
(Outline approach) 

This system for pest risk assessment involves evaluating six risk elements, 

1. climate – host interaction
2. host range
3. dispersal
4. potential consequences
5. environmental impact 

6. introduction potential
Each element is divided into three categories. Assessors review data / evidence and either select a single category or spread their judgment between categories. Guidance is provided to interpret the categories. 
The last risk element “Introduction potential” is composed of six sub-elements, (i) quantity imported, (ii) survival of post harvest treatment, (iii) survival during shipping, (iv) likelihood of detection at entry, (v) likelihood of movement to suitable habitat, and (vi) likelihood of contact with host. Again allocate % likelihood to appropriate categories for each sub-element. Guidance is provided as to how sub-elements should be interpreted. 
Pest risk is determined via use of BBN software based on matrices that combine consequences of introduction with introduction potential.
Having apportioned your assessment across categories for each risk element, record the scores in the associated Excel spread sheet (Method 4 Inputs.xls) and e-mail the spreadsheet to Willem Roelofs. Scores will be combined using BBN software. Results of combing the scores will be provided to risk assessors for interpretation.

Contact for queries regarding operation of this approach: 

Willem Roelofs  (w.roelofs@fera.gsi.gov.uk)

Tel: +44(0)1904 462495

or

Alan MacLeod (a.macleod@fera.gsi.gov.uk)
Tel: +44(0)1904 462350

Stage 2 – Pest Risk Assessment
(Case study example) 
Consequences of Introduction

2.1 Climate-Host Interaction
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 in this element. Estimates are based on availability of both host material and suitable climate conditions.

Due to the availability of suitable host plants and suitable climate, judge how many hardiness zones the pest has potential to establish a breeding colony in. 
	[image: image2.png]



European Hardiness Zones updated by Magarey et al., (2008)


Hardiness zone maps for other regions are available via the following link, http://treesandshrubs.about.com/od/treeshrubbasics/tp/worldhardinesszones
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Information / evidence: 
Pear production in the European Union in 2007 accounts for 111,878 ha (EUROSTAT, 2010). Pear is produced in five hardiness zones throughout the European Union, except Finland, Ireland and Estonia. 
The vectors of pear decline, Cacopsylla pyricola and C. pyri are widespread and present in five hardiness zones (Burckhardt, 2007); (CABI, 2005a; CABI, 2005b); (Fauna-Europaea, 2010); (Ossiannilsson, 1992).
Ca. Phytoplasma pyri is native to Europe and pear decline disease occurs in four to five hardiness zones ((6), 7, 8, 9 and 10) in most countries of the EU (see Annex 2 for further details). It is not reported to be present in pear orchards of Belgium, Luxembourg, Portugal, Malta, Cyprus, Latvia, Lithuania, Denmark and Sweden.

Based on the comparison of annual minimum temperatures, the range of climatic conditions where the pest is present now covers all pear producing countries in the European Union. (Southern Ontario, where Pear decline is present (Hunter et al., 2010), has similar minimum temperatures as the Baltic countries).
CONCLUSION: The disease is widespread in different climatic regions in Europe. Accordingly, there is no indication that climate may prevent the establishment of the phytoplasma in countries where it is not reported. 

	2.1: Climate host interaction

	Rating
	Description 
	Probability Assignment 1 

	High
	in four or more plant hardiness zones.
	100%

	Medium
	in two or three plant hardiness zones.
	0%

	Low
	in a single plant hardiness zone.
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 
2.2 Host Range
The risk posed by a plant pest depends on both its ability to establish a viable, reproductive population and its potential for causing plant damage. For arthropods, risk is assumed to be correlated positively with host range. For pathogens, risk is more complex and is assumed to depend on host range, aggressiveness, virulence and pathogenicity; for simplicity, risk is rated as a function of host range.

Information / evidence:
Pear decline phytoplasma is restricted to Pyrus spp. and Cydonia spp. of the family Rosaceae. The main hosts of Ca. Phytoplasma pyri are Pyrus communis L., Pyrus serotina Rehd. (= Pyrus pyrifolia (Barm f.) Nakai), Pyrus ussuriensis Maxim., Pyrus betulifolia Bunge., Pyrus calleryana Decne. (Blodgett, 1959; Nyland and Moller, 1973; (Pollini et al., 1994), (Jarausch and Dosba, 1995).

Despite the narrow host range, the main hosts are widespread in the European Union. Pears are produced in all of the EC27, except Finland, Ireland and Estonia. The pear tree production in the European Union (27 member states) in 2007 accounted for 111,878 ha. The largest areas of pear tree orchards are found in Italy (32,075 ha), Spain (25,845 ha), Portugal (9,228 ha) and Belgium (7,224 ha) (EUROSTAT, 2007). Detailed information on table pear production areas and the presence of Ca. Phytoplasma pyri is given in Annex 2 and Annex 3. 

The rootstock influences the epidemiology of the disease as the phytoplasma survives winter months in the root system. In principle, two types of rootstocks are used in European pear production: Pyrus (Pyrus communis and other Pyrus spp.) and Quince (Cydonia oblonga) rootstocks. C. oblonga is a poor host (Seemuller et al., 1998; Westwood and Lombard, 1982, Seemüller, 1986). Quince rootstocks are relied on in most major European production regions (Maas, 2008).

Pyrus pyraster (Wild European Pear) is a synonym of Pyrus communis subsp. communis (see the reference web site: Catalogue of Life: http://data.gbif.org/species/13702620). It is widely distributed in the risk assessment area. Figure 1 shows the natural distribution of Pyrus pyraster.

Non-crop hosts: apart as used as a crop, P. communis is recorded from forest edges and ruderal areas (Flora Europae, 1998; Walter et al in: Essl and Rabitsch 2002, Jogan et.al, 2001). Moreover, in parts of the risk assessment area (e.g southern Germany, Austria), pear trees (seedlings of Pyrus communis) are widespread and planted in meadow orchard. They form characteristic landscape elements which are part of the rural landscape. 

Pyrus pyrifolia (Asian pear, "nashi") is a species native to China, Japan, and Korea, which is very widespread cultivated there. Although it is occasionally found in orchards in Europe and it was found to be infected with Ca. Phytoplasma pyri (Pollini et.al, 1994; Jarausch et.al, 1995), it is not present in native flora of Europe. 
Pyrus ussuriensis., Pyrus betulifolia., Pyrus calleryana. (Blodgett, 1960) are species from Asia and mainly used as flowering ornamental trees. A literature search on their distribution in the risk assessment area in the databases Flora Europeae, DAISIE, and Agricola provided no results. Hence, it is assumed, that these species are not widespread in the risk assessment area, as they are not native to Europe and not utilized as crop plants. As ornamental tree P. calleryana may be found in parks and gardens.

After experimental inoculation by grafting with scion wood from naturally infected virus-free pear trees the following species proved to be host plants: Pyrus amygdaliformis, Pyrus bretschneideri, Pyrus caucasica, Pyrus cossonii, Pyrus cuneata, Pyrus elaeagnifolia, Pyrus fauriei, Pyrus gharbiana, Pyrus hondoensis, Pyrus kunariana, Pyrus longipes, Pyrus. nivalis, Pyrus pyraster, Pyrus serrulata, Pyrus syriaca (Seemuller et al., 1998).

Of the Pyrus sp., that proved to be hosts when used as rootstocks after grafting with infected scion wood from naturally infected pear trees (Seemuller et al., 1998); (Seemuller et al., 2009), the following species occur naturally in the pest risk assessment area (Flora-Europaea, 1998):

Pyrus amygdaliformis (Almond-leafed Pear): Bulgaria, France (including Corse), Greece (including Crete), Spain, Italy (including Sicily and Sardignia) and countries subsummized under former Yugoslavia. 

Pyrus elaegrifolia (Oleaster-leafed Pear): Bulgaria, Romania, Greece, former Yugoslavia

Pyrus nivalis (Snow Pear): Austria, Bulgaria, Czech (including Slovakia), France, Hungary, Italy, Romania, former Yugoslavia.

Pyrus syriaca: Hungary
There is no scientific evidence that these potential host-plants for the vector and for the disease are of any significance in the epidemiology of Pear decline. Therefore (and with the exception of Pyrus pyraster), it is assumed that the other experimental Pyrus hosts occurring in the wild in the risk assessment area play only a minor role in the epidemiology. 
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Figure 1: Ddistribution map of Pyrus pyraster (wild pear). Source: www.euforgen.org

CONCLUSION: The main host is widespread and abundant in Europe in orchards, garden and amenity areas, including fruit growing regions where the disease is not reported to be present. Pyrus pyraster (Wild European Pear) is also very widespread. Of the natural hosts P. ussuriensis., P. betulifolia., P. calleryana and P. pyrifolia do not play a role in the wild flora in Europe. All other wild species have only been reported as experimental host when inoculated with infected scions. 
	2.2: Host range 

	Rating
	Description 
	Probability Assignment 1 

	High
	Pest attacks multiple species among multiple plant families.
	0%

	Medium
	Pest attacks multiple species within a single plant family.
	100%

	Low
	Pest attacks a single species or multiple species within a single genus.
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

2.3 Dispersal potential

A pest may disperse after introduction to a new area. The following items should be considered:

· reproductive patterns of the pest (e.g., voltinism, biotic potential)

· inherent powers of movement

· factors facilitating dispersal (wind, water, presence of vectors, human, etc.)

Information / evidence: 
Dispersal by natural means:
The increase of an infested area occurs mainly through infected vectors. Ca. Phytoplasma pyri is transmitted by Cacopsylla pyri and C. pyricola. Both are oligophage on many different Pyrus spp. (Burckhardt, 1994) and have a similar biology with many generations per year. Jarausch and Jarausch (2010) report that there are four to five generations in Central Europe and up to eight generations in southern regions. In the UK, Davies et al. (1998) report three generations of C. pyricola. 
Civolani and Pasqualini (2003) monitored population dynamics of C. pyri in northern Italy. C. pyri dispersal (activity) is occasioned by leaf fall and high density of psyllid populations. Similar, (Hodgson and Mustafa, 1984) conclude that dispersal at all times appeared to be greatest from orchards with the highest densities of C. pyricola. In French pear orchards, Debras et al. (1998) observed that C. pyri populations did not spread if they were regulated by many different beneficial agents. On the other hand, if the diversity of natural enemies was smaller, the psyllid populations spread. 

(Hodgson and Mustafa, 1984) investigated the dispersal and flight activity of C. pyricola in southern England. They observed that most flights within orchards occurred below 2 m. However, the 2nd summer generation and the sexually immature winter generation had a much higher number of emigrants (some 'migrants' were caught more than 400 m from the orchard) and individuals of this winter morph were able to survive on some plants other than pear during the winter without losing weight. In early spring there was a short period of activity with immigration and oviposition by the sexually mature winter morph. Similar, Horton et al., (1993) suggest that the leaf fall displaces psylla from the host and is responsible for the relocation within the orchard. In tethered flight experiments, Horton and Lewis (1996) observed an increase of flight duration and frequency of the winterform between September and November, which was restricted to senescing leaves (as opposed to insects provided access to pear seedlings). 

In the Netherlands, Trapman and Blommers (1992) observed during two winters the average number of C. pyri and C. pyricola overwintering in a pear orchard compared to the numbers moving to apple orchards at a maximum distance of 50 m. C. pyricola has a greater tendency to overwinter outside the pear orchard than C. pyri: C. pyri always dominated on pear accounting for an average 68% and 80% of the specimens. C. pyricola was the more numerous species in the majority of apple samples 62%, respectively 65% of the total number of psyllids collected outside the pear orchard belonged to C. pyricola. 

Similar, Jaworska et al. (2002) found in central Poland that “migrations of C. pyri were not the major source of raising its numbers in orchards during the spring and summer". In the autumn their range was limited to adjacent areas of the orchard infested. 
In North America the rapid spread of pesticide resistance among populations of C. pyricola are attributed to the dispersal of the winterform (Croft et al., 1989) (Follett et al., 1985). 

In contrast, in southern France, Rieux et al (1992) observed that during December C. pyri adults dispersed extensively and spreads to conifer forests in altitude areas in the Pyrenees. Back removals in lower numbers were noticed in January-February. This behaviour is well known for other psyllid species, such as C. pruni, the vector of Ca. Phytoplasma prunorum. It is the only report on migration of C. pyri to conifers, therefore, this information is taken very critically. 

Dispersal by human-assisted means:
New foci may be formed through trade of infected plant material. However, the phytoplasma is unlikely to be disseminated by human assistance (pruning equipment, machinery…) within an orchard.
CONCLUSION: The disease is spread by the two vectors Cacopsylla pyri and C. pyricola usually from tree-to-tree or from orchard-to-orchard. In general the wintermorph is responsible for the spread, which occurs at leaffall or in early spring. Considering the widespread occurrence of the pear decline vectors in the European Union, it is likely that the disease will be spread within the orchard if infested planting material is introduced. The chance for transfer of the disease to orchards in the close vicinity is also considerable. C. pyricola has a higher tendency to spread outside the orchard, still the movement of C.pyri was observed to be up to 50 m. Therefore, it is assumed moderately likely that the infested area increases quickly by natural means. However, the vectors are unlikely to spread the disease over long distances. New foci (over long distances), may be formed through trade of infected plant material.
	2.3: Dispersal potential  

	Rating
	Description 
	Probability Assignment 1 

	High
	Pest has high biotic potential, e.g., many generations per year, many offspring per reproduction (“r-selected” species), AND evidence exists that the pest is capable of rapid dispersal, e.g., over 10 km/year under its own power; via natural forces, wind, water, vectors, etc., or human-assistance.
	30%

	Medium
	Pest has either high reproductive potential OR the species is capable of rapid dispersal.
	60%

	Low
	Pest has neither high reproductive potential nor rapid dispersal capability.
	10%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence
2.4 Potential Consequences
Introduced pests are capable of causing a variety of direct and indirect impacts. The remit of EFSA limits assessors to consider impacts on crop yield and quality (crop impacts) (2.4) and environmental impacts (see 2.5, next) e.g. impacts on ecosystem services or biodiversity itself. We recognise that other types of impacts, listed in ISPM 11, may occur.
Information / evidence: 
Pear decline is one of the most important diseases of pear and induces a more or less rapid decline of the tree (Jarausch, 2010). In susceptible rootstocks callose is deposited in the sieve areas, leading to sieve tube necrosis and formation of replacement phloem. Thereby, the phytoplasma impairs the translocation of carbohydrates from the stem to the roots, leading to a decline of trees on susceptible rootstocks (Batjer and Schneider, 1960; Blodgett et al., 1962 in (Seemuller, 2010)). The disease may appear as a sudden wilt of the trees during sommer months (quick decline) or as a progressive reduction in growth and productivity (slow decline). Affected trees may exhibit reduced vigour, yield and fruit size (Jarausch and Jarausch, 2010). The disease is long known in European and North American pear growing areas. Control measures, such as the use of less susceptible rootstocks and insecticide treatments to control the psyllid vectors are applied for a long period. It is therefore difficult to assess the negative effect without any targeted control measures. A systematic literature review on impact of Pear decline was conducted within Prima phacie, which showed that considerable economic losses might occur due to decline and mortality of infected pear trees. However, no detailed studies of economic impacts (e. g. yield decrease, reduced fruit weight and marketability and plant mortality) have been published. 
In Europe, Pear decline has destroyed up to 50.000 trees in the late 1940’s in the Po Valley of Italy (Refatti, 1948; Refatti, 1964; (Jarausch, 2010). Devastating epidemics of Pear decline were observed in the 1950s and 1960s along the Pacific coast of North America. For example, in Oregon in 1957 to 1958, 10% of the trees were completely lost, with most severe losses in oriental rootstocks (Pyrus ussuriensis, Pyrus pyrifolia) where 50 to 60% mortality was observed (Westigard, 1972). During an unusual hot summer in 1959, some 10.000 Californian pear trees collapsed (Beutel et al., 1977). Between 1959 and 1972, nearly 2 million pear trees on oriental rootstocks were destroyed by Pear decline in California (Beutel, Moller et al., 1977). (Seemuller et al., 2009) studied the effect of the disease on 26 Pyrus taxa consisting of 39 genotypes. The results showed wide variations in mortality (0 to 67%) and yield reduction due to the different sensitivity of the species and cultivars tested. 

The severity of Pear decline is depending on the susceptibility of the rootstock used (Seemüller and Harries, 2010), the severity of the psyllid infestation and the presence or absence of abiotic stress, in particular heat and drought (Jarausch and Jarausch, 2010). In contrast to Apple proliferation, there is no indication on different virulence of Pear decline strains, although evidence on the existence of different European Pear decline strains exist in research papers dealing with phytoplasma detection (Liu et al., 2007), Lorenz et al. 1995). But in these papers no information is given about strain virulence. 

Susceptibility of the rootstock: the phytoplasma is depending on intact phloem sieve tubes to survive. As the phloem degenerates during the winter months the phytoplasma is usually eliminated from the aerial parts of the plant and overwinters in the rootstock where sieve tubes are functional throughout the year (Schaper and Seemüller, 1982; Seemüller et al., 1984). Quince rootstocks are widely used in most major European production regions (Maas 2008). However, Pyrus rootstocks are sometimes used as they perform better compatibility, frost hardiness and tolerance to lime-induced chlorosis than most quince rootstocks. A negative aspect of Pyrus rootstocks is their sensitivity to Pear decline (Wertheim, 2002; Maas, 2008). 
Pear trees on quince rootstocks were less damaged by Pear decline than those on pear seedlings (Seemuller and Schaper, 1986), corresponding with the detection of the phytoplasma in only 13% of samples from diseased quince rootstocks compared with 81% of those from pear seedling rootstocks. When infected pear scions were grafted onto quince rootstocks and kept in a vector-proof greenhouse, the transmission rate is low and the number of inoculated trees developing symptoms steadily decreased to zero within 4 or 5 yr after grafting; while with pear seedling rootstocks, the transmission rate was high and the number of trees developing symptoms remained high during the observation period (Seemuller and Schaper, 1986). The low phytoplasma titre in the roots of poor host (such as quince) results in a slow recolonization of the stem in spring, with no symptoms or a milder form of the disease (Seemüller and Schaper, 1986; Davies et al. 1992). In surveys carried out in Italy severe symptoms of pears grafted on quince rootstocks were observe, whereby trees on Quince A and Quince C suffered more from disease than trees on Quince BA29 and Quince CTS212 (Giunchedi et al., 1995), (Pastore et al., 1998). This is attributed to the activity of the vector (see below)

(Seemuller et al., 2009) studied the effect of Pear decline on 26 Pyrus taxa consisting of 39 genotypes were. The results showed wide variations in mortality (0 to 67%) and yield reduction due to the different sensitivity of the species and cultivars tested.  

Similar to the results of (Seemuller and Schaper, 1986), the remission of Pear decline symptoms in the absence of the vector (C. pyricola), was observed in pear trees of the cultivar 'Bartlett' which were budded on Pear decline susceptible Pyrus pyrifolia rootstock. After exposing the trees to natural psyllid infections, 24 infected trees showing decline symptoms were moved to psylla free locations. After two years those trees became entirely free of pear decline symptoms, whereas trees of the control group remaining exposed to psyllid incections were dead or exhibited severe symptoms (Westwood and Cameron, 1978). These results underpin the importance of the vector in the epidemiology of the disease.
Severity of the psyllid infestation: A principal element affecting the efficiency of an epidemiological system is the life history of its vector(s), mainly the number of generations, the hibernation strategy, feeding preferences and mobility, the efficiency of phytoplasma acquisition and transmission, the host-plant-related infestation of vector populations (Maixner, 2010). The number of vector generations is depending on the climate. In England (Hodgson and Mustafa, 1984) reports the occurrence of two summer generations and an overwintering generation for C. pyricola, Jarausch and Jarausch (2010) report that C. pyri can produce four to five generations in Central Europe and up to eight generations in southern France. A quick decline is often associated with heavy infestation by the vector ((Giunchedi et al., 1994), (Caglayan et al., 2008)).
Even with trees on quince rootstocks heavy infestations are observed, particularly in Southern European countries (Giunchedi et al., 1995), (Pastore et al., 1998). In an experimental pear orchard grafted on quince-BA29 rootstock, the percentage of infected tree increased from 0% to 90% within three years (Carraro et al, 1998). This is explained by the repeated reinfection through psyllids at the beginning of the growing season. The crown is infected earlier and more severe than is the case when recolonization takes place from the roots. This results in a greater severity of the disease (Poggi Pollini et al., 2001). In the absence of re-infection, previously infected pear trees on quince rootstocks usually return to normal growth, while in the case of heavy psyllid infestations (C. pyri) a progressive decline of the trees may be observed (Giunchedi in Poggi Pollini et al., 2001). 
In northern Europe, climate is cooler and the psyllid infestation is lower, and so is the severity of the disease in trees on quince ((OEPP/EPPO, 1995)). Davies et al (1992 and 1998) stated that the surviving psyllid winter generation can re-introduce the pathogen into pear trees. Experiments showed that the pear tree variety Conference with quince rootstock, which is the most popular variety in the UK, protected from early season population of pear psyllids remain free of Pear decline the following spring. (Davies et al., 1992) conclude that for Conference on quince rootstocks Pear decline is primarily a problem in young orchards with detrimental effect on the early financial return.

CONCLUSION: the susceptibility of the rootstock and variety used, the severity of the psyllid infestation and the presence or absence of abiotic stress are the principal factors that influence the impact of Pear decline. The climate affects the number of psyllid generations, leading to a higher infestation pressure in warmer regions. Furthermore, climate directly impacts symptom expression: in the year following the infection the disease is more severe at high temperatures and when trees suffer drought stress. 

Of the countries where the disease is not reported, it can be assumed that in Portugal and Cyprus the disease may have a higher impact than in the northern countries Belgium, Denmark, Lithuania, Latvia and Sweden. In countries where Pyrus rootstocks are predominant the impact would be higher.

EFFICIENCY of MEASURES: The use of healthy propagating material and chemical control of the psyllid vector are the principal measures (Nemeth, 1986). As there is no applicable means to cure a phytoplasma-infected fruit tree, insecticide treatments were the first measures to control the spread of fruit tree phytoplasma diseases whenever a vector species was identified (Jarausch and Jarausch 2010). There is clear evidence that the disease severity is well correlated with the incidence of the vector in the orchard (Poggi Pollini, 2001; Caglayan, 2008; (Sule et al., 2007). When previously infected trees where protected from psyllid reinfection the trees recovered. This observation was not only made for pear grafted on quince rootstocks (Seemuller and Schaper, 1986; Davies et al, 1992) but also for infested pear that were grafted on seedling stock of P. pyrifolia which were moved to a psyllid free locations after they developed symptoms of decline (Westwood, 1978). This emphasizes the important role of the pear psyllids in the epidemiology and impact of the disease.

Pear psyllids are pests themselves, the nymphs feed on buds, leaves and shoots causing wilting, distortions and premature leaf drop. Therefore, it is good plant protection practice to apply measures like balanced fertilization, removal of water sprouts and suckers, monitoring of psyllid population and good spray coverage (OEPP/EPPO, 2005). To determine the time to apply measures, Schaub et al., 2005 developed a model to simulate the appearance of first-generation larvae and second-generatio eggs and larvae of Cacopsylla pyri from the beginning of the year to the second generation (Schaub et al., 2005). Insecticides to control psyllids in a pear orchard are frequently applied and reported to be effective to control the disease [(Sule et al., 2007), (Marcic et al., 2008)]. However, in many European countries psyllids developed resistance to insecticides. Resistant populations are reported from France 


(Bues and Boudinhon, 2002; Bues et al., 1999; Bues et al., 1996) ADDIN EN.CITE , Italy 


(Barbieri et al., 1986; Poggi Pollini et al.) ADDIN EN.CITE , (Pasqualini and Civolani, 2006)), Switzerland (Schaub and Gianettoni, 2004), (Schaub and Bloesch, 1999) (Staubli, 1984), Belgium (Sterk and Highwood, 1992), the Czech Republic (Kocourek and Stara, 2006)). In northeastern Spain, a reduction in efficacy is reported only recently (Miarnau et al., 2007). 

Low efficacy is observed mainly in insecticides of the organophosphates, pyrethroids and with insect growth regulators.

Due to the reduced sensitivity of psyllids to insecticides alternative chemical control strategies were being developed and tested (Pasqualini and Civolani, 2002; Pasqualini and Civolani, 2006) (Schaub and Gianettoni, 2004), (Risi et al., 2006), (Daniel and Wyss, 2002). If low insecticide efficacy hampers the psyllid control, the control of the vector (and thereby the disease) depends on the inclusion of alternative control mechanisms, such as the use of oil for the control of overwintering insect (Girantet et al., 1997), the release of predators (Daugherty et al., 2007), 


(Sigsgaard et al., 2006a; Sigsgaard et al., 2006b) ADDIN EN.CITE , (Diaz et al., 2007) and the use of repellents, such as Kaolin 


(Daniel et al., 2005; Daniel and Wyss, 2006, {Gobin, 2005 #735; Gobin et al., 2005) ADDIN EN.CITE  
Uncertainty: due to 

1. missing information on the use of rootstocks, in the regions where the disease is not reported. In Portugal and Belgium quince rootstocks seem to be predominant. In countries where the winter temperatures go below -25°C, quince rootstocks suffer from frost damage. In such countries (north-eastern Europe) Pyrus rootstocks may prevail

2. lacking information on the availability of insecticides and their efficacy in the control of the vector in the different pear production regions, in particular in the regions where the disease is not known to occur.
	2.4: Potential consequences

	Rating
	Description
	Probability Assignment 1

	High
	The pest has a severe impact on the standing crop with significant host mortality; losses in storage may be total. Intervention by growers may not be possible or would be essential and expensive to counter yield and /or quality losses.
	20%

	Medium
	The pest has a moderate impact on the standing crop but host mortality is rare; losses in storage may occur. Threat to yield and /or quality changes would justify some intervention by growers to reduce losses.
	60%

	Low
	The pest is likely to have no or only minor impact on a standing crop and little effect on stored products. Yield and /or quality changes are within range of natural variation. No intervention is likely to be needed.
	20%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

2.5 Environmental Impact

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

· Introduction of the pest is expected to cause significant, direct environmental impacts, e.g., ecological disruptions, reduced biodiversity. 

· Pest is expected to have direct impacts on endangered/threatened species listed by infesting/infecting a listed plant. 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.

·  Pest is expected to have indirect impacts on species that are listed in Annex II or IV of the EC Habitats Directive
 or are key components of habitats listed in Annex I of the EC Habitats Directive.

· Introduction of the pest would stimulate chemical or biological control programs which will disrupt existing biological or integrated systems for control of other pests or to have negative effects on the environment e.g. biodiversity (at various levels), reduce population sizes, or increase their fragmentation.
Information / evidence: 
The pest and its vectors are native species. Therefore, the environmental impact (2.5) is not assessed.
	2.5: Environmental impacts 

	Rating
	Description 
	Probability Assignment 1 

	High
	Two or more of the above would occur.
	0%

	Medium
	One of the above would occur.
	0%

	Low
	None of the above would occur; 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).
	100%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

Introduction Potential
3.0 List and describe the pathways for pest entry into the EU

For each pathway copy 3.1 to 3.6 and give responses by pathway  
1. Trade of infected plants for planting (including grafted plants, rootstocks, graftwood and budwood) with or without vectors attached

Plants for planting is the principal commodity pathway. 

It should be noted, that Ca. Phytoplasma pyri and its vectors are species of European origin. To assess entry, the pathway is splitted and rated separately, if the evidence demands: In question 3.1. to make allowance for the different volume between import from third countries and trade within the European Union.
a. Import from third countries

b. Trade within the European Union
Unlike other experimental methods, method 4 does not address the likelihood of association, therefore the effect of the different rootstocks is not addressed in method 4.

Pathway 1a: Import from third countries
3.1 Quantity of commodity imported annually

Quantity of commodity imported annually: The likelihood that an exotic pest will be introduced 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. 

Information / evidence: 
Outside the European Union Ca. Phytoplasma pyri is known to occur in Switzerland, Albania, Bosnia and Herzegovina, Croatia, Serbia and Montenegro and Kosovo, Iran, Lebanon, Taiwan, Turkey, Libya, Tunisia, Canada, USA and Australia (see Annex 1). 

The European Plant Health Directive (Council Directive 2000/29/EC; IIIA(18) prohibits the introduction of plants of Cydonia Mill. and Pyrus L. and their hybrids, intended for planting, other than seeds from non-European countries, other than Mediterranean countries, Australia, New Zealand, Canada, the continental states of the USA. Therefore, imports from Albania, Bosnia and Herzegovina, Croatia, Serbia, Montenegro, Kosovo, Lebanon, Turkey, Libya, Tunisia, Australia, Canada and the continental states of the USA are allowed.

The Eurostat database was accessed to retrieve import data. Concerning fruit trees, the only available data from EUROSTAT is import of fruit trees and shrubs in general, which include all fruit bearing trees and shrubs. 
Highest imports of plants for planting into the EU during a 5 year period (from 2005 to 2009) were from the United States (a total of 1.109 tons) and Serbia (1.107 tons) followed by Turkey (430 tons), Croatia (257 tons), Canada (22.5 tons), Tunisia (18.6 tons), Albania (17.5 tons), Australia (2.3 tons), Bosnia and Herzegovina (2.2 tons) and Lebanon (1.9 tons). There were no imports from Montenegro, Kosovo and Libya (see Annex 1).
As these data contain also imports of apples, stone fruits, soft fruits, nuts and other non-hosts of fruit bearing trees and shrubs over a 5 year period, the import of plants for planting of pear and quince from countries where the disease is present appears to be limited.
	3.1: Quantity of annual imports  (Examples provided for tonnes and containers, other units can be used)

	Rating
	Tonnes imported into PRA area (per year)
	Number of containers 
(per year)
	Probability Assignment 1 

	High
	> 1,000,000
	>100 containers
	0%

	Medium
	100 -1,000,000
	10 - 100 containers
	10%

	Low
	< 100
	< 10 containers
	90%

	
	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

3.2 Survive postharvest treatment: 

For this sub-element, postharvest treatment refers to any manipulation, handling or specific phytosanitary treatment to which the commodity is subjected. Examples of postharvest treatments include culling, washing, chemical treatment, cold storage, etc. If there is no postharvest treatment, estimate the likelihood of this sub-element as High.
Information / evidence:
For plants for planting there are no postharvest treatment measures in place. 
	3.2: Likelihood of surviving post harvest treatments  

	Rating
	Description (likelihood of survival is ....)
	Probability Assignment 1 

	High
	> 10% (greater than one in ten survive)
	100%

	Medium
	Between 0.1% - 10% (between one in one thousand to one in ten survive)
	0%

	Low
	< 0.1% (less than one in one thousand survive)
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

3.3 Survive shipment

Estimate survival during shipment; assume standard shipping conditions.
Information / evidence: 
In infected plant material, phytoplasmas inhabit the phloem sieve tubes (Olivier et al., 2009), thus the phytoplasma will survive transport in plant material. Even psyllid vectors, which may remain attached on the planting material, are unlikely to be affected by transport/storage.

	3.3: Likelihood of surviving during shipping   

	Rating
	Description (likelihood of survival is ....)
	Probability Assignment 1 

	High
	> 10% (greater than one in ten survive)
	100%

	Medium
	Between 0.1% - 10% (between one in one thousand to one in ten survive)
	0%

	Low
	0.1% (less than one in one thousand survive)
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

3.4 Not be detected at the port of entry

Unless specific protocols are in place for special inspection of the commodity in question, assume standard inspection protocols for like commodities. If no inspection is planned, estimate this sub-element as high.

Information / evidence: 
In general, plants for planting of hosts (including graftwood and rootstocks) are mainly traded during the dormant season (grafting is usually performed in late winter with dormant graftwood collected in the winter months).

The disease cannot be recognized on dormant plants, hence visual inspection on the pathway and at point of entry are very unlikely to detect phytoplasma infections. 

In the dormant season the disease can be detected by testing (which is not commonly applied). Accordingly, the EUROPHYT database contains only one interception of plants for planting of Pyrus communis, imported in December 2007 from Serbia to Bulgaria. The infestation was detected through PCR tests in winter, which implies that it is not clear whether the detected phytoplasma were still viable. 

A psyllid infestation of the planting material is more likely to be detected and eradicated during visual inspection of dormant planting material.
	3.4: Likelihood pest will not be detected at port of entry 

	Rating
	Description (likelihood of no detection is ....)
	Probability Assignment 1 

	High
	> 10% (greater than one in ten will not be detected)
	99%

	Medium
	Between 0.1% - 10% (between one in one thousand to one in ten will not be detected)
	1%

	Low
	< 0.1% (less than one in one thousand will not be detected)
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

3.5 Imported or moved subsequently to an area with an environment suitable for survival

Consider the geographic location of likely markets and the proportion of the commodity that is likely to move to locations suitable for pest survival. Even if infested commodities enter the EU, perhaps not all final destinations will have suitable climatic conditions for pest survival. 

In the European Union, pear is produced on an area of 111.878 ha (Eurostat, 2007). In all countries that produce pear, there is demand for planting material. Consequently, it is assumed that the commodity (plants for planting) is widely distributed throughout the PRA area. 

Since Ca. Phytoplasma pyri is native to Europe and is widespread in different climatic regions in Europe (see 2.1, Climate-host interaction; Annex 2), there is no indication that climate may prevent the phytoplasma’s establishment in areas of the PRA area. 

Information / evidence: 
	3.5: Likelihood commodity that will be moved to suitable environment for pest survival  (same as % of commodity moved to suitable environment)

	Rating
	Description (likelihood, or amount moved to suitable environment is ....)
	Probability Assignment 1 

	High
	> 10% (greater than one in ten)
	100%

	Medium
	Between 0.1% - 10% (between one in one thousand to one in ten)
	0%

	Low
	< 0.1% (less than one in one thousand)
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

3.6 Come into contact with host material suitable for reproduction
Even if the final destinations of infested commodities are suitable for pest survival, suitable hosts must be available in order for the pest to survive. Consider the complete host range of the pest species. 

Information / evidence: 
Plants for planting are a suitable host. Pear trees are directly planted in an orchard, psyllid vectors of Ca. Phytoplasma pyri (Cacopsylla pyri and C. pyricola) are widespread in the European Union (Burckhardt, 2007); (CABI, 2005a; CABI, 2005b); (Fauna-Europaea, 2010); (Ossiannilsson, 1992)) and readily spread the disease. 
	3.6: Likelihood pest will transfer to host material where it can reproduce 

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

	High
	> 10% (greater than one in ten)
	100%

	Medium
	Between 0.1% - 10% (between one in one thousand to one in ten)
	0%

	Low
	< 0.1% (less than one in one thousand)
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

Pathway 1b: Trade within the European Union
3.1 Quantity of commodity imported annually

Quantity of commodity imported annually: The likelihood that an exotic pest will be introduced 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. 

Information / evidence: 

In the European Union pear is grown on an area of 111.878 ha (Eurostat, 2007), it is produced in intensive production systems, with tree densities ranging from 2.000 trees/ha up to 11.000 trees/ha. 
A simple estimation is made to assess the quantity of annual traded plants for planting of pear trees:









Estimation

Pear production area in the European Union: 


112.000 ha

Planting density (ranging between 2.000-11.000 trees/ha):

5.000 trees/ha

Average lifespan of an orchard: 




15 years
According to this rough estimation, there is an average demand for planting material in the European Union of approximately 40 million trees per year. 
Trade within the European Union

Imports appear to be very limited (see below), therefore it is assumed that the demand for planting material is mainly accommodated by nurseries within the European Union. Consequently, trade within the EU is rated to be massive.
Quince is the main rootstock used in European pear growing (Maas, 2008). Trade of plants for planting of Pyrus sp. grafted on quince rootstock within the European Union is therefore considered to be massive, while Pear rootstocks are of lower importance. 

	3.1: Quantity of annual imports  (Examples provided for tonnes and containers, other units can be used)

	Rating
	Tonnes imported into PRA area (per year)
	Number of containers 

(per year)
	Probability Assignment 1 

	High
	> 1,000,000
	>100 containers
	90%

	Medium
	100 -1,000,000
	10 - 100 containers
	10%

	Low
	< 100
	< 10 containers
	0%

	
	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

3.2 Survive postharvest treatment: 

For this sub-element, postharvest treatment refers to any manipulation, handling or specific phytosanitary treatment to which the commodity is subjected. Examples of postharvest treatments include culling, washing, chemical treatment, cold storage, etc. If there is no postharvest treatment, estimate the likelihood of this sub-element as High.

Information / evidence:
For plants for planting there are no postharvest treatment measures in place. 
	3.2: Likelihood of surviving post harvest treatments  

	Rating
	Description (likelihood of survival is ....)
	Probability Assignment 1 

	High
	> 10% (greater than one in ten survive)
	100%

	Medium
	Between 0.1% - 10% (between one in one thousand to one in ten survive)
	0%

	Low
	< 0.1% (less than one in one thousand survive)
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

3.3 Survive shipment

Estimate survival during shipment; assume standard shipping conditions.

Information / evidence: 

In infected plant material, phytoplasmas inhabit the phloem sieve tubes (Olivier et al., 2009), thus the phytoplasma will survive transport in plant material. Even psyllid vectors, which may remain attached on the planting material, are unlikely to be affected by transport/storage.

	3.3: Likelihood of surviving during shipping   

	Rating
	Description (likelihood of survival is ....)
	Probability Assignment 1 

	High
	> 10% (greater than one in ten survive)
	100%

	Medium
	Between 0.1% - 10% (between one in one thousand to one in ten survive)
	0%

	Low
	0.1% (less than one in one thousand survive)
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

3.4 Not be detected at the port of entry

Unless specific protocols are in place for special inspection of the commodity in question, assume standard inspection protocols for like commodities. If no inspection is planned, estimate this sub-element as high.

Information / evidence: 

See evidence in pathway 1a.
	3.4: Likelihood pest will not be detected at port of entry 

	Rating
	Description (likelihood of no detection is ....)
	Probability Assignment 1 

	High
	> 10% (greater than one in ten will not be detected)
	99%

	Medium
	Between 0.1% - 10% (between one in one thousand to one in ten will not be detected)
	1%

	Low
	< 0.1% (less than one in one thousand will not be detected)
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

3.5 Imported or moved subsequently to an area with an environment suitable for survival

Consider the geographic location of likely markets and the proportion of the commodity that is likely to move to locations suitable for pest survival. Even if infested commodities enter the EU, perhaps not all final destinations will have suitable climatic conditions for pest survival. 

Information / evidence: 
In the European Union, pear is produced on an area of 111.878 ha (Eurostat, 2007). In all countries that produce pear, there is demand for planting material. Consequently, it is assumed that the commodity (plants for planting) is widely distributed throughout the PRA area. 

Since Ca. Phytoplasma pyri is native to Europe and is widespread in different climatic regions in Europe (see 2.1, Climate-host interaction; Annex 2), there is no indication that climate may prevent the phytoplasma’s establishment in areas of the PRA area. 

	3.5: Likelihood commodity that will be moved to suitable environment for pest survival  (same as % of commodity moved to suitable environment)

	Rating
	Description (likelihood, or amount moved to suitable environment is ....)
	Probability Assignment 1 

	High
	> 10% (greater than one in ten)
	100%

	Medium
	Between 0.1% - 10% (between one in one thousand to one in ten)
	0%

	Low
	< 0.1% (less than one in one thousand)
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 

3.6 Come into contact with host material suitable for reproduction
Even if the final destinations of infested commodities are suitable for pest survival, suitable hosts must be available in order for the pest to survive. Consider the complete host range of the pest species. 

Information / evidence: 

Plants for planting are a suitable host. Pear trees are directly planted in an orchard, psyllid vectors of Ca. Phytoplasma pyri (Cacopsylla pyri and C. pyricola) are widespread in the European Union (Burckhardt, 2007); (CABI, 2005a; CABI, 2005b); (Fauna-Europaea, 2010); (Ossiannilsson, 1992)) and readily spread the disease. 
	3.6: Likelihood pest will transfer to host material where it can reproduce 

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

	High
	> 10% (greater than one in ten)
	100%

	Medium
	Between 0.1% - 10% (between one in one thousand to one in ten)
	0%

	Low
	< 0.1% (less than one in one thousand)
	0%

	
	Check sum =
	100%


1 spread your judgment according to your belief / evidence 
3.7 Potential for introduction via individual pathways

Unlike other experimental methods, method 4 does not address the likelihood of association, therefore the effect of the different rootstocks is not addressed in method 4.

The effect of the different volume of the import from third countries and the trade within the European Union is shown below.
Pathway 1a: Import from third countries
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Pathway 1b: Trade within the European Union
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3.8 Overall potential for introduction

Overall there is a considerable likelihood of introduction (medium to high) of infected plants for planting of pear and quince both from third countries into the EU and from one EU country to another. The greater risk arises from the large-scale trading of plants for planting of pear and quince within the EU. The likelihood of introduction of infected plants for planting to countries (i. e. Portugal, Belgium) or administrative units of a certain country, where the disease has not been reported before, is considered to be very high.

4.0 Overall pest risk
Both Ca. Phytoplasma pyri and its vectors are species of European origin and widely distributed, and thus adapted to different climatic conditions. Thus, the endangered area covers all pear producing countries in the European Union. It is presumed, that the pest is likely to spread locally by the vector and new foci may easily be formed through trade of infected planting material (either from third countries or within the EU). Pear decline is one of the most important diseases of pear and considerable economic losses might occur due to decline and mortality of infected pear trees. There is little doubt that the pest could enter areas in the EU where pest is not present and subsequently may cause substantial yield loss. However, the severity of the impact is variable and depends on several factors (e. g. susceptibility of the rootstock used, good framing practice).
5.0 Conclusion
Pear decline (PD) phytoplasma (Ca. Phytoplasma pyri), is regulated as a quarantine pest in the European Council Directive 2000/29. It is already widespread in the risk assessment area. It is present in 15 of the 27 EU countries, while it is not reported to occur in Portugal, Belgium, Denmark, Latvia, Lithuania, Sweden, Luxembourg, Cyprus and Malta (in Estonia, Finland and Ireland pear is not produced). The known distribution of Ca. P. pyri might not be complete since surveys of pest freedom are seldom available. 
Depending on the prevalence of Ca. Phytoplasma pyri within the different regions in the risk assessment area, different risk management options may be appropriate and should be evaluated.
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