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Preface

Pest risk analysis involves three processes, risk assessment, risk management and risk communication. This document represents the risk assessment portion of the overall risk analysis. 

Pest risk assessment provides the scientific basis for the overall management of 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 their economic impact. 

The risk assessment process does not, as a general rule, take into account trade considerations. However, trade considerations are recognized as being a very important factor in overall risk management. The Plant Health & Production Division of the Canadian Food Inspection Agency is responsible for the overall coordination of the pest risk analysis process, and takes into account the pest risk assessment, trade considerations and other risk management factors, as well as risk communication with stakeholders, prior to developing any new or altering existing regulatory policies.

Risk assessments are science-based evaluations. They are not 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. Information provided in this assessment is considered necessary, but not sufficient on its own, to provide the basis for regulatory decisions.

This risk assessment follows the format and terminology used in the Food and Agriculture Organization (FAO) models for pest risk analysis. For further information on the FAO models for risk assessment, refer to the FAO International Standard for Phytosanitary Measures available at: http://www.fao.org/WAICENT/FaoInfo/Agricult/ AGP/AGPP/PQ/Default.htm

If you have any comments concerning this assessment, or would like additional information on plant health risk assessment, please contact the Unit Chief at:

Plant Health Risk Assessment Unit

Science Division

3851 Fallowfield Road,

Nepean, Ontario, Canada K2H-8P9

phone: 613-228-6698 ext. 5934;  fax: 613-228-6100; email: watlerd@inspection.gc.ca

For information or comments on other related issues such as import policies, please contact the Director of the Plant Health and Production Division, 59 Camelot Drive, Nepean, Ontario, Canada, K1A 0Y9 (phone : 613 225-2342, fax: 613 943-2482)
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SUMMARY TC \l1 "SUMMARY



The purpose of this pest risk assessment (PRA) was to evaluate the plant health risk of European stone fruit yellows phytoplasma (ESFYP), an organism not known to occur in Canada and of potential quarantine significance to the stone fruit industry in Canada.  The Plant Health Risk Assessment Unit of the Science Division, CFIA has prepared this PRA at the request of the Plant Health Division (PHD), CFIA. This PRA will help risk managers within PHD develop an appropriate action plan regarding the regulation and control of European stone fruit yellows phytoplasma.

ESFYP is responsible for diseases such as apricot chlorotic leaf roll, plum decline, and peach yellows in Europe.  It is not known to occur elsewhere and is a regulated pest for Canada.  Phytoplasmas are single-celled organisms which are found mainly in the phloem cells of host plants and are transmitted by sucking insects.  Phytoplasmas cannot be cultured on artificial media.  Identification is by grafting onto indicator species and observation of subsequent symptoms, or by molecular techniques such as polymerase chain reaction (PCR) and restriction fragment length polymorphism (RLFP) methods.

This assessment concludes that the risk rating for European stone fruit yellows phytoplasma is Low.  This is primarily because the entry potential is low given the current restrictions on entry of potential pathways.  The potential impact is estimated to be Medium, with loss of vigour and quality, death of trees and loss of export markets anticipated in some Prunus species.  Environmental impacts are estimated to be negligible if ESFYP is introduced to Canada.

There is uncertainty in this assessment, particularly with respect to the availability and importance of vectors and the extent of damage that could result if the phytoplasma were to become established in Canada.

Any propagative Prunus material, except seeds, imported from countries where the ESFY phytoplasma occurs, could be a potential pathway (Likelihood of Introduction Rating = HIGH) for introducing ESFYP into Canada.  Seeds and fruit are believed to be insignificant pathways.

Continued regulation to prevent the entry of ESFYP is justified in light of its potential for establishment and economic impact in areas of Canada where stone fruits are grown commercially.  Export markets for live trees or woody propagative material would be jeopardized by the presence of ESFYP in Canada although markets for fresh or processed fruit are not expected to be affected.

Surveillance and monitoring of Canadian stone fruit trees for the presence of ESFYP would facilitate early detection and prevent establishment of this new pathogen should measures to prevent its entry not be successful.

Evaluated by: 
Approved by:

Lesley Cree
D. Watler

Plant Pathologist
Chief, PHRA Unit

Date:                                        
Date:                                            
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	1.1 REQUEST TC \l2 "1.1 REQUEST


	1.1.1. PURPOSE TC \l2 "1.1.1. PURPOSE


The Plant Health Risk Assessment Unit of the Science Division, CFIA has undertaken this pest risk assessment at the request of the Plant Health and Production Division, CFIA   (see Appendix 1 for administrative details). 

The purpose of this assessment is to evaluate the plant health risk of European stone fruit yellows phytoplasma (ESFYP).

This document is the risk assessment portion of the pest risk analysis process. The method used by the CFIA to initiate and conduct this pest risk assessment is consistent with international guidelines.

	1.1.2. PRELIMINARY RISK PROFILE TC \l2 "1.1.2. PRELIMINARY RISK PROFILE 


Brief Description of the Commodity/Pest:
European stone fruit yellows is a European disease not known to occur in Canada.  It is caused by a phytoplasma known as European stone fruit yellows phytoplasma.  

The phytoplasmas are a group of microscopic plant pathogens that cause plant diseases. They are single celled organisms which multiply by binary fission.  Phytoplasmas do not have a cell wall but are bound by a plasma membrane.  They were originally believed to be viruses, but are now thought to have evolved from the Gram positive bacteria.  Phytoplasmas, are found mainly in the phloem sieve tubes of plant hosts and in certain insects (planthoppers, leafhoppers and psyllids) which can act as vectors.  They have not yet been grown on artificial media in the laboratory. Phytoplasmas can also be transmitted by grafting, by parasitic plants, and sometimes by seed.

Brief History and Background of Request:
European stone fruit yellows phytoplasma is a quarantine pest for Canada.  Imports of Prunus plants or propagative materials are governed by Circ. 3C (27/05/76) which specifies that all propagative stocks of Prunus imported from approved countries of origin must be free of designated diseases, including those caused by ESFYP.  The phytoplasma is included on the List of Pests Regulated by Canada but this is the first formal assessment of this organism.

Specifics of the Request: 

A complete assessment, including information on biology, host range, distribution, dispersal, vectors, control measures, pathways, testing and surveying, potential economic impacts, etc. was requested.  

Delimitation of the PRA Area:   All of Canada.

Values Potentially at Risk and Potential Negative Consequences:  

Stone fruits are the only hosts of ESFYP, particularly Japanese plums, apricots and peaches.  In Canada, these are cultivated primarily in Ontario and British Columbia, to a lesser extent in Nova Scotia, Quebec and elsewhere.  Native species of Prunus occur Canada-wide.

	1.2 PREVIOUS PRAs TC \l2 "
1.2 PREVIOUS PRAs, CURRENT STATUS AND PERTINENT PEST INTERCEPTIONS


Familiarity and Substantial Equivalence  

Relevant PRAs:   This is the first Canadian PRA on European stone fruit yellows phytoplasma.  

Available Pest Facts Sheets/Pest Alerts etc.:   A pest fact sheet (in English) for this virus is available to CFIA employees at O:/APHD/PHRA/FACTSHEETS/aa-list.htm.

Previously issued PHEWS reports (http://merlin/english/sci/phews/phewhpe.asp) include:

$ 
Detection Method for European Stone Fruit Yellows.  July 8, 1998.  L. Cree.

$ 
New Host Range Information for Phytoplasmas of Quarantine Concern to Canada.  December 4, 2001.  I. MacLatchy.

	1.3. ASSESSMENT OF THE WEEDINESS POTENTIAL TC \l2 "
1.3. ASSESSMENT OF THE WEEDINESS POTENTIAL OF POTENTIAL COMMODITIES THAT MIGHT BE HOSTS FOR EUROPEAN STONE FRUIT YELLOWS



Not Applicable.
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Preferred Scientific Name

European stone fruit yellows phytoplasma 
Other Scientific Names

Apricot chlorotic leafroll phytoplasma 

Common Names

English 
apricot chlorotic leafroll 
apricot dieback 
cherry Molières disease 
decline of Japanese plum 
nectarine chlorotic leafroll 
peach decline 
peach rosette (Italian) 
peach vein clearing 
peach vein enlargement 
peach yellows (European) 
plum leptonecrosis

French 
dépérissement de Molières 
enroulement chlorotique de l'abricotier 

Spanish 
desarreglos vegetativos del albaricoquero 
enrollamiento clorótico del albaricoquero 

German 
Chlorotisches Blattrollen (Steinobst) 

Italian 
accartocciamento clorotico dell'albicocco

Notes on Taxonomy and Nomenclature

Recently, Lorenz et al. (1994), Seemüller and Foster (1995) and Marcone et al. (1996) have concluded that several diseases of Prunus in Europe, described under different names (apricot chlorotic leafroll, cherry Moliéres disease, Japanese plum decline, nectarine chlorotic leaf roll, peach decline, peach rosette (as found in Italy, Marcone and Ragozzino, 1994), peach vein clearing, peach vein enlargement, peach yellows (European), plum leptonecrosis and other diseases affecting almond and flowering cherry (P. serrulata) are caused by one and the same phytoplasma (or genetically very similar phytoplasmas), for which the name European stone fruit yellows phytoplasma is proposed. Several strains differing in virulence, host specificity and the ability to induce off-season growth have been observed. European stone fruit yellows phytoplasma (ESFYP) is closely related to apple proliferation (EPPO/CABI, 1996a), pear decline (EPPO/CABI, 1996b) and a few other phytoplasmas of the apple proliferation group, but different from several European stone fruit-derived phytoplasmas maintained on periwinkle, and also different from peach X-disease phytoplasma which is a major pathogen in North America and absent from Europe (Ahrens et al., 1993, Lorenz et al., 1994, Seemüller et al., 1994). Certain authors maintain that different phytoplasma strains can be distinguished within ESFYP, for example, Gentit et al. (1998) found distinct symptoms on a common indicator (peach GF305) for apricot chlorotic leaf roll on the one hand and peach vein clearing and Japanese plum decline on the other (and also for the American phytoplasmas peach yellows and peach yellow leaf roll). Lee et al. (1995) found that phytoplasma strains associated with nectarine chlorotic leaf roll were members of the aster yellows group.

Host Range
The main hosts are apricots, peaches and Japanese plums (Prunus salicina). European plums (P. domestica) can be symptomless carriers of the disease (Németh, 1986). Most related Prunus species can be experimentally infected and some show severe symptoms. Weeds such as Convolvulus arvensis and Cynodon dactylon can be naturally infected (Németh, 1986).

Distribution List
	Europe

	Austria
	present, no further details 
	EPPO, 2003 

	Cyprus
	absent, formerly present
	CABI/EPPO, 1998; EPPO, 2003

	Czech Republic
	absent, intercepted only
	Navratil et al., 1998; CABI/EPPO, 1998; EPPO, 2003

	France
	restricted distribution
	Morvan 1977; Audergon et al., 1991; CABI/EPPO, 1998; EPPO, 2003

	Germany
	present, few occurrences
	Seemüller & Foster, 1995; CABI/EPPO, 1998; EPPO, 2003

	Greece
	restricted distribution
	Rumbos & Bosabalidis, 1985; Syrgianidis, 1989; CABI/EPPO, 1998; EPPO, 2003 

	Hungary 
	present, no further details
	Seemüller & Foster, 1995; CABI/EPPO, 1998; EPPO, 2003

	Italy
	present, no further details
	Giunchedi et al., 1978; Ragozzino et al., 1983; Poggi-Pollini et al., 1993; Marcone et al., 1996; CABI/EPPO, 1998; EPPO, 2003

	Romania
	present, no further details
	Ploaie, 1980; CABI/EPPO, 1998; EPPO, 2003

	Slovenia 
	restricted distribution
	EPPO, 2003

	Spain
	present, few occurrences 
	Llacer & Medina, 1988; CABI/EPPO, 1998; EPPO, 2003

	Switzerland
	restricted distribution
	CABI/EPPO, 1998; EPPO/CABI, 1996c; EPPO, 2003 

	Yugoslavia 
	present, no further details
	CABI/EPPO, 1998; EPPO, 2003

	Serbia 
	present, no further details
	EPPO/CABI, 1996c 

	Africa





	South Africa
	absent, invalid record
	EPPO, 2003 


Apart from an isolated unconfirmed report in South Africa (Németh, 1986), apricot chlorotic leaf roll is apparently present only in Europe (Morvan, 1977), in the following countries: France (throughout the areas of apricot cultivation), Germany, Greece (Rumbos and Bosabalidis, 1985), Italy, especially in Emilia-Romagna (Giunchedi et al., 1978; Ragozzino et al., 1983), Hungary (Seemüller and Foster, 1995), Romania (Ploaie, 1980), Spain (especially in Valencia province), Switzerland and Yugoslavia. 

Plum leptonecrosis seems to be present in all European countries where Japanese plum is grown. 

Diseases of peach caused by ESFYP have been observed in Campania, southern Italy (Marcone et al., 1996) and are probably present in other peach-growing areas in Europe. A disease called 'peach rosette' was described in the province of Salerno in Campania (Marcone and Ragozzino, 1994) and appears to be caused by ESFYP (and not by the North American pathogen called peach rosette phytoplasma which is absent from Europe and listed as an EPPO A1 quarantine pest). 

Cherry Moliéres disease was first observed in 1952 in south-western France (département Tarn-et-Garonne) affecting sweet cherry (P. avium) and plum (P. domestica). The disease remained limited to this area and seems to be rare at present.

It can be concluded that ESFYP occurs in all Mediterranean countries of Europe and as far north as Germany (Seemüller and Foster, 1995). EPPO used to consider apricot chlorotic leafroll phytoplasma as an A2 quarantine pest, on the basis of its limited distribution in Europe. However, the pest has been deleted from the EPPO A2 list since it was recognized that the pathogen causing the disease in apricot was the same (European stone fruit yellows phytoplasma) as that occurring much more widely on other Prunus in Europe.

Biology and Ecology
The disease, being graft-transmissible, was originally attributed to a virus. However, the yellows-type symptoms, the detection of mycoplasma-like bodies in sieve tubes, and the partial remission of symptoms by tetracycline treatments showed in the 1970s that the probable aetiological agent was a phytoplasma (Morvan et al., 1973). The pathogen has not yet been cultured in cell-free media.

European stone fruit yellows is an epidemic disease, characterized by rapid, widespread movement especially when conditions are favourable for both host plants and vectors (Carraro et al., 2004).  In some areas of Europe, it appears to be endemic, occurring in insect vectors and wild Prunus species such as P. spinosa and P. cerasifera even in the absence of infected cultivated fruit trees.  The phytoplasma survives overwinter in aerial parts of infected trees during dormancy (Seemuller et al., 1998).  Frequency of detection of ESFYP during the dormant season was similar to that during summer and fall.

Transmission by an insect vector is the major means of disease spread.  Duval et al. (1999) report that the pear psylla Cacopsylla pruni carries ESFYP in Japanese plum orchards, and  C. pruni was used by Carraro et al. (1998) to experimentally transmit European stone fruit yellows to 89% of all inoculated Japanese plum cv. 'Ozark Premier'.  Transmission of ESFYP by C. pruni is persistent and the phytoplasma is retained by overwintering insects through the winter.   The insect is strictly oligophagous on Prunus species, with one generation per year, overwintering as an adult on shelter plants (conifers).  Oviposition occurs on host plants early in spring.  From May to early July, the new generation feeds on Prunus hosts, abandoning fruit trees once mature (Carroro et al., 2004).  Insects are ESFYP-positive and infective throughout the period that they are active on Prunus hosts.  A low number of insects per plant is sufficient to spread ESFY, because the mean level of infectivity for each is very high (Carrero et al., 2004).

The leafhopper, Fieberiella florii, has also been considered a putative vector (of apricot chlorotic leafroll). In Spain, cicadellids were found to be more abundant in apricot orchards where chlorotic leaf roll was common (Llacer et al., 1986). Some preliminary studies have shown that in infected orchards of apricot and plum in Italy, ESFYP was detected in the cicadellids Anaceratagallia and Euscelis, but further transmission studies are needed (Poggi Pollini et al., 1997). In France, specific PCR detection has failed to identify any infected insects (Jarausch et al., 1999), despite extensive surveys (Labonne et al., 1998).

Natural dispersal

In infested areas, the main mode of transmission is probably by cicadellid vectors. The importance of herbaceous hosts as a reservoir for ESFYP remains to be assessed.

Movement in trade


Infected planting material (young plants, budwood, and especially vegetatively propagated rootstocks) is the main potential means of introduction over long distances into uninfested areas.  Roots and leaves can also carry ESFYP although they are generally not moved in the trade.


Plant parts liable to carry the pest in trade/transport: 
- Seedlings/micropropagated plants: borne internally; invisible.
- Stems (above ground)/shoots/trunks/branches: borne internally; invisible.


Plant parts not known to carry the pest in trade/transport:

- Bark
- Bulbs/tubers/corms/rhizomes
- Fruits (inc. pods, cones etc.)- Growing media

- Flowers

- Leaves

- Roots

- True seeds (inc. grain)
- Wood

Economic Impact

The diseases caused by ESFYP on apricot and Japanese plum are among the most important infectious disorders of these hosts and the predominant causes of decline and death of productive trees. Apricot trees are killed 12-24 months after first appearance of symptoms. This period may be reduced in duration to weeks if the rootstock source is peach. Spontaneous recovery is rare for apricot, but does occur more often with Prunus salicina. In France, ESFYP is probably responsible for 60-70% of cases of apricot decline. Serious problems begin to arise when trees first start bearing fruit after 5 years; 5% of trees may then be killed every successive year. In other countries where the ESFYP occurs, P. salicina seems to be more important as a host. In France, Moliéres disease at one time killed thousands of plum and cherry trees but seems to be rare at present.

Phytosanitary Risk

Though ESFYP is no longer considered to be a disease warranting quarantine regulations in Europe, it presents a substantial risk for other continents in which phytoplasmas of the apple proliferation group that attack stone fruit do not occur. Its importance would, however, depend on the presence of suitable vectors.

Symptoms

Symptoms caused by ESFYP are influenced by species, cultivar and undefined environmental factors. In general, they include premature bud-break, leaf vein enlargement, leaf coloration, phloem necrosis and off-season vegetative growth. 


Hungarian Academy of Sciences

Plant Protection Institute

http://www.nki.hu/

Universität für Bodenkultur Wien
University of Natural Resources and Applied Life Sciences, Vienna

On apricot

Disease symptoms can be detected throughout the year, since one effect is stimulation of new growth during winter dormancy. This, however, is blocked by frost. The best times for observing symptoms are before flowering and at the end of the summer. In spring, infected trees bear leaves before the flower buds open. If winter temperatures fall below -5C, infected trees show browning of the middle layer of the bark, darker and thicker according to the severity of the winter. The cambium may be affected, but in spring the outer bark appears normal, remaining green if the suber layer is sufficiently thin. One to two months later, the exterior bark dries out. Leafroll symptoms develop through the summer, becoming most clearly visible at the end of September (except in cases of heavy rust attack). The lamina rolls up along lines running from the petiole to the tip, possibly touching the leaf margin at one or two points on the way, giving either a cone or a polygonal outline. Irregular interveinal chlorosis is also seen. Finally, there is a proliferation of rudimentary buds at the end of short shoots and a tendency for buds to open on old wood.

On Japanese plum

The symptoms on Prunus salicina are similar but less typical. Leaves are smaller and reddish, and show cylindrical rather than conical rolling. Defoliation is earlier than normal and often new growth is initiated between October and December. Diseased trees are in leaf during bloom and are easily distinguished from healthy trees that show only white flowers. Fewer flowers and fruits develop on diseased trees, fruits are smaller and ripen later than on healthy trees. Phloem necrosis can be seen after a winter frost. Tree decline is somewhat slower than in apricot. Diseased branches die within a few years and eventually the entire tree dies (Seemüller and Foster, 1995).

On peach

Symptoms vary according to the cultivar. In some white-fleshed cultivars, red foliage in summer or early autumn and a slight rolling or curling of leaves is observed. In some yellow-fleshed cultivars, symptoms resemble those of peach X-disease and peach yellow leaf roll (PYLR) phytoplasmas.  Leaves appear normal until mid-summer, then become slightly chlorotic or pale green and develop necrotic lesions in the leaf lamina. Later, these lesions abscise to give a 'shot-hole' appearance, and foliar yellowing becomes more pronounced. Simultaneously, leaf margins roll upward longitudinally, leaf tips curl downward, and leaves turn hard and brittle and fall prematurely. More specific symptoms include swollen midribs resulting from corky deposition and a yellow or red coloration of the enlarged lateral veins. Premature foliar bud-break and phloem discoloration have been observed. Vigour and productivity of infected tree are reduced, scaffold branches exhibit die-back and trees decline within a few years (Seemüller and Foster, 1995).












On other Prunus hosts

Symptoms on other Prunus hosts have been less extensively described. First symptoms of Moliéres disease on European plum and cherry are mildly chlorotic leaves in summer, which are not usually observed until trees reach 3-7 years of age. The following year, trees bloom abundantly, but flowers are often malformed and fruit set is poor. Fruits that develop have short peduncles, remain small and drop prematurely. Small deformed leaves, rosetting, poor lignification of young shoots, phloem and bark necrosis are evident at this stage of the disease. Affected trees decline and die. Symptoms on almond are almost undescribed.

Morphology
Németh (1986) described the morphological features of apricot chlorotic leafroll phytoplasmas as pleomorphic bodies. However, bacilliform particles were also found. Rod-shaped or spherical intravacuolar bodies can be found in young and lightly infested phloem cells. Bodies in old and heavily infested cells are compressed and degenerated (Németh, 1986).

In recent studies (Kison et al., 1997), it appears that different phytoplasmas might be involved in PYLR disease. In California, for instance, the two major phytoplasma diseases of peach trees are western X-disease and peach yellow leaf roll (Blomquist & Kirkpatrick, 2002).  While western X is phylogenetically distinct from PYLR phytoplasma, the latter is identical to pear decline phytoplasma found in pear trees.  On the other hand, the peach yellow leaf roll phytoplasma could be clearly distinguished from the apple proliferation phytoplasma and ESFYP by RFLP of ribosomal DNA and Southern blot analysis, but not from the pear decline phytoplasma, at least by RFLP of ribosomal DNA. 

Detection and Inspection Methods

Positive identification requires a graft-transmission test onto a woody indicator. A rapid test that has been used is the use of DAPI reagent (4,6-diamidino-2-phenylindole) to detect fluorescence of phytoplasmas in the sieve-tubes of the leaf veins. Molecular techniques using dot blot, Southern hybridization analysis, PCR (Avinent and Llacer, 1995; Carraro et al., 1998; Jarausch et al., 1998), nested PCR (Waterworth and Mock, 1999) and RFLP (Bertaccini et al., 1997) are now available to detect and identify ESFYP. 

The distribution of the pathogen is uneven in infected trees and is influenced by host and time of the year. Therefore, thorough sampling and replication of tests are important. 

The accepted EPPO standard on the detection of fruit tree phytoplasmas is based on visual inspection of trees for symptoms, the use of light microscopy and electron microscopy for the detection of phytoplasmas in plant tissues, and bioassay on specified woody indicators (OEPP/EPPO, 1994).

Control

The use of pathogen-tested propagation material is essential when planting new orchards. The EPPO certification schemes for Prunus (OEPP/EPPO, 2001) cover ESFYP and should give assurance that planting material is free from phytoplasmas. 

As the spread of the disease by insect vectors needs to be further investigated, the impact of insect control on the epidemiology of the disease is unknown. In France, long-term studies have been carried out on the use of cross-protection against apricot chlorotic leaf roll with good results (Castelain et al., 1997). There are prospects of breeding apricots for resistance (Audergon, 1997).
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Identity of Pest:

European stone fruit yellows phytoplasma

Synonyms:  


Apricot chlorotic leafroll phytoplasma 

Taxonomic position: 
Prokaryotes, Class Mollicutes 

Common Names

Diseases caused by ESFYP go by many names depending upon the host affected and the symptoms displayed.  Of the english common names, apricot chlorotic leafroll, peach decline, peach vein clearing and plum leptonecrosis are very descriptive.  Other common names are listed in the pest fact sheet (stage 2).

Notes on Taxonomy and Nomenclature:  

See pest fact sheet, stage 2.
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Distribution in PRA Area:  

ESFYP is not known to be present in Canada.  Prunus stock destined for export from Canada is subject to extensive testing by CFIA Centre for Plant Health.  ESFYP has not been detected in Canadian stocks. 

Existing Regulations Pertaining to PRA Area:
European stone fruit yellows phytoplasma is a regulated pest for Canada.

Plum pox virus is also a regulated pest for Canada.  Import and domestic regulations pertaining to PPV govern the movement of Prunus stocks into and within Canada, thereby influencing the introduction of ESFYP from Europe.
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ESFYP FROM EUROPE = LOW (1)



Prevalence in Area of Origin:
ESFYP occurs in all Mediterranean countries of Europe and as far north as Germany.  Its prevalence varies from country to country and between host species.

Potential Man-Made Pathways:  

Infected planting material of susceptible Prunus species, including young plants, budwood, and especially vegetatively propagated rootstocks, is the main potential pathway for long distance distribution of ESFYP.  Other pathways, such as seed, bark mulch, and fruits, are not expected to be carriers of ESFYP.

With respect to the potential for introduction of ESFYP with imported plant material from Europe, Canadian import requirements specify that only 13 species of cherry are allowed entry, and then only from certified suppliers in specified locations in Europe(D-94-35). Of the species permitted entry from Europe, only Prunus avium is known to be a host of ESFYP. All other species of Prunus, including plums, apricots, peaches and ornamental species, are prohibited for import to prevent the importation of plum pox virus.  The exception to this prohibition is the import of limited quantities of material which is subject to strict post-entry quarantine at the CFIA Centre for Plant Health in Sidney, British Columbia where it undergoes extensive testing for a wide range of pathogens, including phytoplasmas, prior to release.

Means of Natural Distribution:
Natural distribution occurs locally as a result of transmission by insects, particularly psyllids, leafhoppers and other sucking insects.   In northern Italy, infected Cacopsylla pruni (Homoptera: Psyllidae) remain infective throughout the time that they are active on susceptible hosts, and retain their infectivity while overwintering as adults on non-host shelter trees.  Very few infected insects per tree are necessary for transmission because the mean level of infectivity for each is very high.

Survival in Transit:
ESFYP is well able to survive in dormant plants and above-ground vegetative plant parts during transit.  Unlike many phytoplasmas, it also survives overwinter in dormant aerial plant parts, at least in France where studies have been conducted.

Probability of Surviving Existing Phytosanitary Procedures:  

There are no known curative treatments for ESFYP.  

Existing requirements that prohibit importation of all Prunus spp. except 13 species of cherry without the security of a post-entry quarantine and extensive pathogen testing, greatly reduces the volume and variety of pathways that may introduce ESFY to Canada from Europe.

Ease of Detection at Entry Inspection: 
Inspection of dormant aerial plant parts would not be helpful in detecting ESFYP or any other phytoplasma.  Laboratory analysis of tissue samples is necessary to detect and identify phytoplasmas in infected plant tissues.
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RATING = MEDIUM (6)


3.3.1 ESTABLISHMENT POTENTIAL TC \l3 "3.3.1 ESTABLISHMENT POTENTIAL




RATING  = High (3)


This rating reflects the potential host ranges of a pest introduced into new areas. Introduced pests can be expected to behave as they do in their native area if host plants are present in the PRA area and the climate is similar to its area of origin. The establishment potential is rated from negligible to wide with consideration of the number of hosts, their geographic range and pattern of distribution, and attributes of the abiotic environment (e.g., precipitation, temperature, soil type). Analysis may involve the use of geographic information systems (GIS) and other computerized systems such as CLIMEX to model and map potential pest distributions in the PRA area. The proportion of the range of the host(s) under consideration that the pest can occupy will determine the rating.
Distribution and Abundance of Potential Hosts in PRA Area:
All known hosts of ESFYP are present and abundant in stone fruit growing areas of Canada, particularly in Ontario and British Columbia.  To a lesser extent, stone fruits are also grown commercially in Quebec, New Brunswick and Nova Scotia.  

Japanese and European plums (Prunus salicina and P. domestica) are hardier than peaches or apricots and are, therefore, grown over a greater area, but not in great abundance.  In Ontario, for example, all but 2% of peaches are grown in Kent, Essex, Niagara and Hamilton-Wentworth districts, while 7% of Japanese plums and 21% of European plums are grown outside this region (OMAF, 2000).  In British Columbia, tree fruit production is concentrated in the Okanagan Valley, the Similkameen Valley and the Creston Valley. Tree fruits are also produced in the Fraser Valley and on Vancouver Island, albeit on a much smaller scale.  Peaches, apricots, and plums are all grown.

Climatic Suitability in the PRA Area:  

Climatic conditions in the pest’s present distribution in the Mediterranean countries of Europe and northwards as far as Germany are generally milder than those in the major stone fruit-growing regions of Canada, i.e., the Niagara area and central British Columbia.  ESFYP is presently recorded in Meditteranean climate areas with relatively mild winters (low temperatures at or just below 0 C) and rainfall year-round but higher in winter than summer.  In certain parts of Europe, for example Germany, Austria or Hungary, where a continental climate prevails, the organism is not as frequently reported, or reported as “present, few occurrences”.  Canadian stone fruit orchards occur predominantly in continental climate regions, where winter temperatures fall slightly below 0 C in winter and rainfall is heavier in summer than winter (Köppen climate classification system; Times Atlas). 

While there is no conclusive information to suggest that climatic or other conditions would limit the distribution of ESFYP if it were to be introduced, these differences may suggest limits to the extent or significance of ESFYP distribution in Canada if it were introduced here.

This conclusion flies in the face of evidence that other phytoplasma diseases of stone fruits, e.g., peach X-disease, are present in all stone fruit-growing regions in Canada, indicating that survival of organisms in this group is certainly possible.

It is also possible that vector distribution could be limited by climate, but distribution of ESFYP by vegetative propagation could contribute to the phytoplasma’s distribution beyond that of its insect vector(s) provided the organism is hardy there.  Again, there is no conclusive information to indicate whether or not vector transmission would be limited by climatic or other conditions.

3.3.2 
NATURAL SPREAD POTENTIAL TC \l3 "3.3.2 
NATURAL SPREAD POTENTIAL
RATING = Low (1)





This rating reflects natural means and rate of spread both into and within the PRA area.  Natural means of spread include wind, water, soil, seed and pollen, and insect, fungal or nematode vectors. Some pests may be transported very long distances, hundreds or thousands of kilometres, by wind, and will therefore score very high for this component. Regulatory control may or may not be a feasible management option depending on the pest's current distribution.
Potential Natural Vectors:   
All phytoplasma vectors known to date are phloem-feeding insects in the order Homoptera.  Most are plant- or leafhoppers, while others are psyllids.  The Cicadellidae (leafhoppers) are a very large family with a world-wide distribution consisting of well over 16,000 species (Maw et al., 2000).  Over 1100 species are known from Canada.  Many of the smaller species (subfamily Typhlocybinae) are wind-dispersed over enormous distances, while larger species in other subfamilies appear to disperse only a few kilometres each year, by flight.  The Psyllidae (psyllids), also known as jumping plant lice, are small sucking insects related to aphids. Most psyllids are host-specific, if not to the species, then to the genus.  There are 29 genera and about 161 species of psyllids in the Americas (Arnett, 2000). 

The following Cicadellids are reported from Prunus in Canada (Hamilton, 1985):

$ 
Arboridia plena on cherry in New Brunswick, Ontario, inland British Columbia & possibly elsewhere;

$ 
Callodonus belli on peach in Alberta & inland British Columbia;

$ 
Colladonus geminatus on cherry & peach in British Columbia;
$ 
Colladonus montanus on cherry from Saskatchewan to inland British Columbia;
$ 
Empoasca maligna on cherry across North America; 

$ 
Macropsis insignis on peach in southern Ontario;
$ 
Macropsis trimaculata on plum in Nova Scotia and Ontario;

$ 
Macrosis tristis on peach in southern Manitoba;
$ 
Typhlocyba prunicola on peach in inland British Columbia (imported from Europe)

$ 
Typhlocyba spp. (4 native & 3 introduced spp.) on cherry across North America;

$ 
Zygina flammigera on cherry & peach in coastal British Columbia (imported from Europe)
In Canada, peach yellows phytoplasma (distinct from ESFYP) is vectored by the plum leafhopper (Macropsis trimaculata (Fitch)) which is known to occur in southern Ontario, southern Quebec and Nova Scotia (Conners, 1967).  This is a theoretical vector of ESFYP, but whether or not it actually carries ESFYP is not known.

Of those species considered to be confirmed or potential vectors of ESFYP in Europe, Fieberiella florii (Cicadellidae), is reported from Ontario and inland British Columbia (Maw et al., 2000).  In Ontario, it is locally abundant, feeding preferentially on privet (Ligustrum).  When population levels peak, adults will disperse to other hardwood hosts nearby.  This may include Prunus species, but there is no evidence that this occurs (Hamilton
, pers. comm.).   In France, none of the 240 captured F. florii were infected in a vector study conducted in an infested orchard (Jarausch et al., 2001).  It is a confirmed vector of another phytoplasma, peach-X disease, in North America (CABI, 1997), although its importance as a potential vector in Canada is not known.

Cacopsylla pruni (Psyllidae) is most commonly reported as a vector of ESFYP in Europe (Carraro et al., 2001; Jarausch et al., 2001; Carraro et al., 2002).  Many other species of Cacopsylla are reported in Canada, but not C. pruni according to Maw, 2000.   The pear psylla (Cacopsylla pyricola), however, is present in British Columbia, Ontario, New Brunswick and Nova Scotia (Maw et al., 2000).  It is the primary insect pest of pears in Ontario and also attacks quince (Ker, 1990), but it is not known to feed on Prunus spp. 

At present, therefore, it would appear that some insects present in Prunus orchards in Canada are potential vectors of ESFYP, but the abundance of vector species, their host preferences and their ability to carry ESFYP is not known.   This is not an unexpected situation, since even in Europe where the disease has long been present, information on its vectors is still largely unavailable or unconfirmed.

Propagative Spread Potential:
ESFYP is readily transferred with vegetative propagation and the numbers of infected plants could easily be multiplied by the use of a single infected source budwood tree.  At present, there are no restrictions to prevent this from happening in the Canadian industry although a Prunus certification program has been established in recent years to supply the Canadian industry with certified propagative material in support of PPV eradication.  Plants originating from the repository in Sidney, British Columbia are tested for phytoplasma infection among other things and are free of ESFYP upon release.  At present, plants originating in the newly established fruit tree certification blocks are certified to be free of plum pox virus only.  Movement restrictions on Prunus propagative material, in place since 2000, restrict the movement out of the PPV-infested areas of Ontario to other parts of Canada.

Suitability of Natural and Managed Environment for Natural Dispersal: 

Prunus orchards in Canada provide a suitable environment for natural or man-made dispersal of the phytoplasma, particularly in the areas of most intense production, such as the Niagara area and in central British Columbia.  

3.3.3. POTENTIAL ECONOMIC IMPACT TC \l3 "3.3.3. POTENTIAL ECONOMIC IMPACT
Rating = MEDIUM (2)
The pest may have direct effects on the specific crop concerned, either during production or in storage, in the area under consideration. Factors considered include production costs, yield, quality, marketability, and variability of impact among cultivars or varieties. Hosts considered include cultivated and forest species, but only those that are managed. It  excludes impact on “wild” hosts that have no economic value to domestic agriculture or forestry (see part 3.3.4 for consideration of wild hosts). A more detailed economic assessment may be required in some cases.

Indirect impacts the pest might have on potential trade, such as export significance, are not the focus of this assessment. This issue is dealt with as a trade component of risk management. Potential to have an effect on international or domestic trade should be highlighted but should not be included in the score.
Type(s), Amount and Frequency of Damage:    

The diseases caused by ESFYP on apricot and Japanese plum are among the most important infectious disorders of these hosts and the predominant causes of decline and death of productive trees. They are reported as “economically very important” (Jarausch et al., 2001) and “severe” (Torres et al., 2004), but few detailed reports of economic impacts have been published.  

Apricot trees are killed 12-24 months after first appearance of symptoms, more quickly when the rootstock is peach. Spontaneous recovery is rare for apricot, but does occur more often with Prunus salicina. In France, ESFYP is probably responsible for 60-70% of cases of apricot decline. Serious problems begin to arise when trees first start bearing fruit after 5 years; 5% of trees may then be killed every successive year. In other countries where the ESFYP occurs, P. salicina seems to be more important as a host. In France, Moliéres disease at one time killed thousands of plum and cherry trees but seems to be rare at present.

Indirect Effects:
European stone fruit yellows phytoplasma is not a quarantine pest for EPPO countries.  It is, however, a regulated pest in other countires, e.g., United States and New Zealand, and its presence in Canada could result in negative effects on the export of propagative material of certain Prunus species to these countries.

3.3.4. POTENTIAL ENVIRONMENTAL IMPACT TC \l3 "3.3.4. POTENTIAL ENVIRONMENTAL IMPACT
RATING = NEGLIGIBLE (0)

This section considers potential impacts on non-agricultural host(s) and natural ecosystems. This may include subjective consideration of direct biotic effects on endangered or  threatened natural species (e.g., feeding) and reduction of biodiversity. Examples of abiotic impacts considered include ecosystem destabilisation, environmental degradation, fire  hazard, erosion, and impact on recreation and aesthetic values. It may also be appropriate  to consider potential negative impacts of risk management options (e.g., pesticides) as  indirect environmental impacts.
Environmental Impact: 
Little or no environmental impact associated directly with ESFYP is anticipated.  The phytoplasma is not known to infect native Prunus species.  If native species are susceptible, it is not anticipated that infection will occur over a broad area nor at severe enough levels to have a significant environmental impact.

3.3.5
OVERALL CONSEQUENCES OF INTRODUCTION TC \l3 "3.3.5
OVERALL CONSEQUENCES OF INTRODUCTION:
	Cumulative  scores
Establishment  Potential  +  Natural Spread Potential  +  Economic Impact  + Environmental Impact


	Rating for Consequences of Introduction
	Numerical score for Consequences of Introduction

	0 - 2
	NEGLIGIBLE
	0

	3 - 6
	LOW
	1

	 7 - 10
	MEDIUM
	2

	11 - 12
	HIGH
	3


	Consequences of Introduction
	Guidelines for Rating Consequences of Introduction:

The individual ratings given in examining the four factors, i.e., establishment potential, natural spread, economic and environmental impacts, are taken into consideration to produce a rating for the consequences of introduction of a pest. This is done by adding up the individual numerical scores to produce a cumulative score. Depending on the cumulative score, the consequences of introduction will be rated as negligible (0-2), low (3-6), medium (7-10) or high (11-12). The underlying assumption behind the proposed rating system is that all four factors are equally important for all pests, thus allowing comparison between pests. The table below is provided as a guide.Score

	Establishment Potential
	3 (High)

	Natural Spread Potential


Propagative Spread Potential (not rated)
	1 (Low)


3 (High)

	Economic Impact
	2 (Medium)

	Environmental Impact
	0 (Negligible)

	Total
	6 (Medium)


	CONCLUSION TC \l1 "CONCLUSION



	Guidelines for Overall Risk Rating: 
Select a risk rating for each pest in considering the likelihood of introduction and the consequences of introduction using the following table as a guide. The overall risk rating  will be the product of the scores for likelihood of introduction and consequences of introduction, and is assigned as follows: negligible (0), low (1-3), medium (4-6) and high (9). After assigning an overall risk rating for a pest, discussion of the rating and information on possible phytosanitary options may be provided.



	
	 Likelihood of Introduction 

(Rating and Numerical Score)
	 Consequences of Introduction

(Rating and Numerical Score)
	Overall Risk Rating



	
	NEGLIGIBLE (0)


	NEGLIGIBLE (0)
	NEGLIGIBLE

	
	NEGLIGIBLE (0)
	LOW  (1)
	NEGLIGIBLE

	
	NEGLIGIBLE (0)
	MEDIUM (2)
	NEGLIGIBLE

	
	NEGLIGIBLE (0)
	HIGH (3)
	NEGLIGIBLE

	
	LOW  (1)
	NEGLIGIBLE (0)
	NEGLIGIBLE

	
	LOW  (1)
	LOW  (1)
	LOW

	
	LOW  (1)
	MEDIUM (2)
	LOW

	
	LOW  (1)
	HIGH (3)
	LOW

	
	MEDIUM (2)
	NEGLIGIBLE (0)
	NEGLIGIBLE

	
	MEDIUM (2)
	LOW  (1)
	LOW

	
	MEDIUM (2)
	MEDIUM (2)
	MEDIUM

	
	MEDIUM (2)
	HIGH (3)
	MEDIUM

	
	HIGH (3)
	NEGLIGIBLE (0)
	NEGLIGIBLE

	
	HIGH (3)
	LOW  (1)
	LOW

	
	HIGH (3)
	MEDIUM (2)
	MED

	
	HIGH (3)
	HIGH (3)
	HIGH


This assessment concludes that the risk rating for European stone fruit yellows phytoplasma is Low, since the phytoplasma is not already present in Canada.  This low rating is primarily because the entry potential is low given the current restrictions on entry of potential pathways.  

Naturally, the overall rating for ESFYP would change if it were to become established somewhere in Canada because spread potential within Canada would affect the rating for likelihood.

The potential impact is estimated to be Medium, with some loss of vigour and quality, death of trees and loss of export markets anticipated, but no environmental impacts expected.

There is high uncertainty in this assessment, particularly with respect to the availability and importance of vectors.
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In this section we consider whether the plant species being considered for import poses a risk as a weed. If the plant species passes the weediness screening potential, the pest risk assessment continues. If the plant species has the potential to become a weed, it may be advisable to complete a pest-initiated pest risk assessment on the plant species (see Appendix 2 as a guide).
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NOTE:  In order for a pest to be considered a “quarantine pest”, and thus one that could potentially be subject to federal regulatory controls, two key elements must be met: (1) the pest must be of potential economic importance to the area endangered thereby, and (2) the pest must not be present in that area, or present there but  not widely distributed and being  “officially” controlled.   “Official” means “established, authorized, or performed by a National Plant Protection Organization” (NAPPO, 1996).    


Guidelines for Rating the Likelihood of Introduction: 				


Rating = negligible (numerical score is 0): The likelihood of introduction is extremely low given the combination of factors including the distribution of the pest at source, management practices applied, low commodity volume, low probability of pest survival in transit, low probability of contact  with susceptible hosts in the PRA area given the intended use, or unsuitable climate.





Rating = low (1): The likelihood of introduction is low but clearly possible given the expected combination of factors necessary for introduction described above





Rating = medium (2): Pest introduction is likely given the combination of factors necessary for introduction described above





Rating = high (3): Pest introduction is very likely or certain given the combination of factors necessary for introduction described above


Guidelines for Rating Establishment Potential:





Rating = negligible (numeral score is 0): The pest has no potential to survive and become established in the PRA area. Example: Stewart’s wilt of corn (Erwinia stewartii (Smith) Dye) distribution is limited by the overwintering capabilities of its insect vector, the corn flea beetle (Chaetocnema pulicaria Melsheimer). In most years, winter temperatures throughout Canada’s corn-growing regions are too low to allow survival of the insect-vector, in which the bacterium could overwinter.  However, each year, the beetle may be blown into Canada from the United States, and through leaf-feeding on corn plants it can lead to some bacterial infection of the corn crop, where it usually causes a minor leaf spot.  





Rating = low (1): The pest has potential to survive and become established in  approximately one third or less of the range of the host(s) in the PRA area. Example: Oriental fruit moth (Grapholita molesta (Busck)) distribution in Ontario is primary limited to the south, whereas its hosts are widely distributed in the province.





Rating = medium (2): The pest has potential to survive and become established in approximately one third to two thirds of the range of the host(s) in the PRA area. Example: Blueberry Maggot (Rhageletis mendax Curran) distribution is limited by low winter temperatures to the more southerly portions of the range of Vaccinium species in Canada. It will not survive throughout the entire range of blueberry.





Rating = high (3): The pest has the potential to survive and become established throughout most or all of the range of hosts in PRA area. Example 1: Current Old World distribution of Cherry Ermine Moth (Yponomeuta padellus (L.)) suggests that the pest could become established in North America wherever its hosts are found. Example 2: Soybean cyst nematode (Heterodera glycines Ich) distribution is not limited by environmental conditions present in Canada. Based upon its current world distribution and known conditions affecting its survival, it is likely to survive wherever major host crops are grown.


Guidelines for Rating Natural Spread Potential:





Rating = negligible (numerical score is 0): The pest has no potential for natural spread in the PRA area. Example: Apple Rosette is spread by budding & grafting. Natural spread is probably due to root grafting.





Rating = low (1): The pest has potential for natural spread locally in the PRA area within a year. Example: Apple Proliferation Mycoplasma can spread locally, both within and between orchards, by means of insect vectors (meadow spittlebug and others).


					


Rating = medium (2): The pest has potential for natural spread throughout a  physiographical region of the PRA area within a year. Example: Nun moth adults (Lymantria monacha (L.)) are able to fly great distances. Male flights of >80 km have been recorded and females carrying many viable eggs are known to have flown at least 40 km. During a major  outbreak in then East Prussia (now Poland-Russia), the forests were invaded by moths carried by the south winds.





Rating = high (3): The pest has potential for rapid natural spread to all production areas of the PRA area. Example: Large numbers of urediospores of stem rust (Puccinia graminis Pers. f.sp. tritici Eriks and Henn) are transported by wind to the Prairie Provinces from cereal production areas in the southern USA and Mexico each year, travelling as much as 2000 km. Control of its alternate host (Berberis spp.) eliminates local sources of overwintered inoculum and reduces the impact of the disease.


Guidelines for Rating Potential Economic Impact:





Rating = negligible (numerical score is 0): There is no impact on yield, host longevity, production costs or storage. Example: Septoria leaf spot (Septoria ampelina Berk. and Curtis) infection results in leaf drop in grape that is premature by a few days only, with no treatment necessary and no economic losses.





Rating = low (1): The pest has a minor impact on the standing crop and little effect on the stored products. Example 1: Apple Rough Skin agent is responsible for loss of marketability of fresh fruit and is most significant on the apple varieties Golden Delicious, Belle de Boskoop, Schonen van Boskoop and Glorie van Holland. Example 2: Karnal bunt (Tilletia  indica Mitra) infestations result in losses of yield and grain quality. Infected kernels are smaller & less vigorous than healthy kernels; grain products produced from crops with 


even low (3-5%) levels of infection may be unacceptable for human consumption.





Rating = medium (2): The pest has a moderate impact on the standing crop but host  mortality is rare; losses in storage may occur. Example: Apple maggot (Rhagoletis pomonella (Walsh)) is a fruit borer. Losses may be up to 75% of fruit if left untreated. 





Rating = high (3): The pest has a severe impact on the standing crop with significant host mortality; losses in storage may be total. Example 1: All species of oak are susceptible to Oak wilt (Ceratocystis fagacearum (Bretz) Hunt), although less severe symptoms are demonstrated by those in the white oak group. Red oaks are usually killed within a few weeks to one year of initial infection. Example 2: Blue mould (Peronospora tabacina (Adam)) of tobacco may cause yield losses as high as 80 - 90% through severe damping-off, wilting or necrosis leading to death of both seedlings and field plants. 


	Guidelines for Rating Potential Environmental Impact: 





Rating = negligible (numerical score is 0): There is no potential to degrade the environment or otherwise alter ecosystems by affecting species composition or reducing longevity or competitiveness of wild hosts. Example: Cherry rasp leaf virus has a limited host distribution and is unlikely to spread to natural ecosystems. 





Rating = low (1): There is limited potential impact on environment, slightly reducing wild host longevity, competitiveness, as well as recreation or aesthetic impacts. Example: The natural host range of Winter Moth (Operophtera brumata L.) includes a wide range of trees other than apple, i.e., oak, sitka spruce. Infestation does not kill the host and would have minimal to moderate impact on forests and no impact on recreational activities.





Rating = medium (2): There is potential to cause moderate impact on the environment with obvious change in the ecological balance, affecting several attributes of the ecosystem, as well as moderate recreation or aesthetic impacts. Example: Oak wilt (Ceratocystis fagacearum (Bretz) Hunt) is insect-transmitted and attacks all oak species, although it is most severe in those species in the red oak group. It causes rapid death (within one year) of red oaks and gradual decline or branch death in white oaks. The oaks are an important forest species, particularly in the deciduous and Great Lakes forest regions. 





Rating = high (3): There is potential to cause major damage to the environment with significant losses to plant ecosystems and subsequent physical environmental degradation. Example 1: Chestnut blight (Cryphonectria parasitica (Murrill) Barr) spread rapidly throughout the eastern forests of the USA from Maine to Georgia, destroying chestnut trees and subsequently causing tremendous economic and ecological disruption throughout the Appalachian forests. Example 2: Outbreaks of nun moth (Lymantria monacha (L.)) in Europe have resulted in losses of large areas of forest. In the outbreak of 1853-1863, 147million m3 of timber was killed and the forest was permanently lost. The area was subsequently converted to agriculture.


Ratings of Likelihood of Introduction and Consequences:


  


European stone fruit yellows is estimated to have a low likelihood of entry and a medium impact.  The unidentified plum phytoplasma reported in Ontario has a medium likelihood of dispersal to other, uninfested areas of Canada, but the same rating for impact.








Overall Risk Rating of ESFYP





= Likelihood X Impact


= Low (1) x Medium (2)


= LOW








Estimate of Uncertainty:





Uncertainty in this assessment is generally low, except where it concerns the potential vectors of ESFYP in Canada.  In this regard, uncertainty is high.





1	For calculation of rating for overall consequences, see below, section 3.3.5.


2	Dr. A. Hamilton, Entomologist, Agriculture and Agri-food Canada, Ottawa, ON.






