[image: image1.jpg]


[image: image2.jpg]



PRA – Ceratocystis virescens

ABREVIATED PEST RISK ANALYSIS FOR CERATOCYSTIS VIRESCENS
STAGE 1:  PEST IDENTITY

1.
What is the name of the pathogen?

Name: Ceratocystis virescens (Davidson) Moreau 

Synonyms: Ceratocystis coerulescens Munch 

Anamorph: Endoconidiophora virescens Davidson 

Taxonomic position: Fungi: Ascomycetes: Ophiostomatales 

Common names of the disease: Sapstreak disease of maple (English)

Notes on taxonomy and nomenclature: The fungus was originally described by Davidson (1944) and distinguished by him on a number of characters from Endoconidiophora coerulescens (= Certaocystis coerulescens).  

Hunt (1956) considered the two species to be the same based on morphological criteria and combined them under the name C. coerulescens. 

However, it is now accepted that C. virescens and C. coerulescens are distinct and separate species based on:

· Morphological differences in the conidial states (Nag Raj & Kendrick, 1976; Kile & Walker (1987).

· Metabolite production: C. coerulescens cultures have an odour of banana oil (amyl acetate) while C. virescens cultures have a musty smell (Davidson, 1944). 

· Isozyme variation between C. coerulescens and C. virescens (Zajonc & Wulf, 1997).

· Host range, C. virescens colonises the wood of essentially hardwood species whereas C. coerulescens occurs on conifers (Gibbs, 1993).
· Molecular phylogeny based on ITS sequences (Witthuhn et al., 1998).

2. What is the reason for the PRA?

It is required to explore the possibility of securing an EU agreement to a reduced frequency of plant health checks on wood of Acer saccharum from Canada and the USA.   This requires information on the impact and mobility of this potentially harmful organism in relation to wood, including wood which has not kept its natural round surface, other than in the form of wood intended for the production of veneer sheets or chips, particles, sawdust, shavings, wood waste or scrap.

3. What is the PRA area?

The PRA area is the United Kingdom but could be more widely applicable to the European Community.

STAGE 2:  PEST RISK ASSESSMENT

4. Is the pest established in the PRA area?

The pest it not known to be present in the PRA area.  

5. Is there any other reason to suspect that the pest is already established in the PRA area?

No.

6.
What is the pest’s EPPO status?

EPPO computer code: CERAVI 

7.
What is the pest’s EC Plant Health Directive status?

EU Annex designation: II/A1 - as Ceratocystis coerulescens
This is essentially incorrect as there is now clear evidence to demonstrate that Ceratocystis virescens and Ceratocystis coerulescens are separate and distinct species.  Thus it was concluded that the recently published taxonomical data on this fungus needs an amendment of the relevant Annex to Council Directive 77/93/EEC by replacing Ceratocystis coerulescens with C. virescens. 

8.
What are its host plants?

8.1
Natural hosts.

Natural hosts recorded to date are listed in Table 1.  They fall into the families Aceraceae, Cornaceae, Fagaceae, Hamamelidaceae, Magnoliaceae.  

As a pathogen, C. virescens causes sapstreak disease on Acer saccharum and at there is least one record of the disease on Liriodendron tulipifera.  It is also reported as a saprotroph colonising sapwood on logs of a number of other woody species (Davidson, 1935).  These include Fagus grandiflora, Liquidamber styraciflua, Liquidambar styraciflua, Magnolia spp., Nyssa aquatica, Quercus prinus and Qurecus spp. (Campbell, 1959).  

Sapstreak is a fatal disease of sugar maple (Acer saccharum); infected trees do not recover.  In addition, timber salvage value is low because the wood is discoloured.  The first noticeable symptom of sapstreak is a dwarfing of the foliage on all or a portion of the crown.  In following years, the dwarfing becomes more pronounced, spreads to previously unaffected parts of the crown, and parts of the crown die.  Generally after 3 to 4 years the tree dies.  (Full details of both external and internal symptoms are described by Houston, 1993).

The disease occurs in stands of susceptible trees where activities such as logging, road building or sap extraction, lead to wounds on the lower stem or roots.  These injuries allow C. virescens to invade and kill the lower portion of the stem.  At present the best sapstreak control method is prompt removal of newly discovered infected trees to prevent spread to nearby healthy trees. The disease is reported to be spread by insect disseminated-ascospores and endoconidia that infect trees through root and basal trunk wounds.

    Table 1:  Natural hosts of Ceratocystis virescens
	Host
	Reported association

	Acer rubrum
	Saprotroph?

	Acer saccharinum
	Pathogen

	Fagus grandiflora
	Saprotroph?

	Liquidamber styraciflua
	Saprotroph?

	Liriodendron tulipifera
	Pathogen

	Magnolia spp.
	Saprotroph?

	Nyssa aquatica
	Saprotroph?

	Quercus prinus
	Saprotroph?

	Qurecus spp.
	Saprotroph?


8.2 Experimental hosts

No experimental testing of hosts has been reported in the literature (Zajonc & Wulf, 1997).  However, Smith et al. (1992) comment on a number of Acer spp. (A. campestris, A. platanoides and A. pseudoplatanus) that could potentially be affected by this pathogen.

9. What hosts are of economic and/or environmental importance in the PRA area?

A number of Acer spp. (including A. pseudoplatanus and A. platanoides are relatively widespread in the natural vegetation of the UK and wider Europe, but do not have a very significant commercial timber value (Smith et al., 1992). Various forms of A. campestris, A. platanoides and A. pseudoplatanus (including ornamental cultivars) are widely planted as amenity trees, together with numerous introduced ornamental species and hybrids. 

10.
If the pest needs a vector, is the vector present in the PRA area?

The organism is reported to be spread by insect disseminated-ascospores and endoconidia that infect trees through root and basal trunk wounds (Walters, 1992).  It is likely that the vectors are non-specific, and possibly similar to the insect vectors that spread other Ceratocystis tree diseases such as oak wilt (Ceratocystsis fagacearum).  A number of arthropod species are likely to be capable of spreading this pathogen in the UK.
11.
What is the pests present geographical distribution?

This organism is reported to be indigenous to North America.  It was first noticed in the USA in North Carolina in around 1935 (Hepting, 1944), and has been reported in Michigan (Kessler & Anderson, 1960), Vermont in 1964 (Houston & Fisher, 1964), Wisconsin (Kessler, 1972) and New York (Beil & Kessler, 1979: Houston & Sneider, 1982).  The EPPO distribution map (http://pqr.eppo.org/datas/CERAVI/CERAVI.pdf) recently updated in September 2006, confirms this and also records the pathogen present in Canada (Ontario, but eradicated from Manitoba).  The Standing Committee on Plant Health (SCPH) held on 27-28 January 2000 [00/01] noted that upon confirmation by Canada, the reference to Canada as a country not infected by this C. virescens would also be agreed upon (http://ec.europa.eu/food/fs/rc/scph/rap07_en.html).  However, Commission Directive 2004/102/EC includes Canada as no formal surveys had been conducted by Canada to provide evidence of freedom from Ceratocytstis virescens.

12. Could the pest enter the PRA area?

Experiments have shown that C. virescens can survive in infected wood after it has been sawn and air-dried for several months.  Houston (1986, 1993) showed it could still be isolated from air-dried boards 5 months after processing.  He also reported that C. virescens could also grow and sporulate on the board surfaces, growing out at the margins of the stain columns.  Successful isolation from this mycelial outgrowth could be achieved for up to about 3 months after the timber was first sawn.  The introduction of C. virescens on wood or wood products is therefore possible. 

13. Could the pest establish outdoors in the PRA area?

Sugar maple is restricted to regions with cool, moist climates (Godman et al., 1981). In northern areas, January temperatures average about -18° C and July temperatures about 16° C. In the southern portions of the range, January temperatures average about 10° C and July temperatures approach 27° C, although moisture and aspect influence these extremes.  In the sugar maple region, typical ranges in temperatures are from -4° C in the north to 38° C in the southwestern areas. Therefore C. virescens operates under these temperature ranges, which are similar to the climatic regimes that prevail in the UK.  This suggests the pest could establish in the UK.  Shigo (1962) also noted that C. virescens is one of the most common fungi in northern harwood forests, presumably existing in most of these areas by colonising sapwood on logs of a number of other woody species.

14. Could the pest establish under protected environments in the PRA area?

Uncertain if this pathogen would be likely to establish in a protected nursery environment in the UK.  It requires lower stem and root damage to allow the pathogen to infect.

15. How quickly could the pest spread within the PRA area?

Probably relatively slowly, but data is sparse to support this judgement.  

16. What is the pest’s potential to cause economic, environmental or social impacts in the PRA area?

Unquantified.

17.
What is the pest’s potential as a vector of plant pathogens?

Ceratocystis virescens is a plant pathogen which has no capacity to vector other plant pathogens.

 STAGE 3:  PEST RISK MANAGEMENT
18.
What are the prospects for continued exclusion from the PRA area?

Prospects remain the same with the practices that are already in place (Commission Regulation 1576/2004) and a similar amount of movement of A. saccharum.  Changes in regulation could alter the risk of accidental introduction.  Smith et al. (1992) note that kiln-drying is recommended for treating wood against certain quarantine pests including C. fagaearum  (related species) and comment that this may be effective against C. virescens.  
19. If the pest enters or has entered the PRA area what are the prospects of eradication?

This would depend on the hosts affected and the area of establishment and the ability of the organism to persist in the environment (eg in roots and soil).

20.
What management options are available if eradication is not possible?

Unquantified.

Uncertainties and further work
	Section of PRA
	Uncertainties
	Further work needed to improve the PRA

	Taxonomy
	There have been uncertainties because of the morphological similarities to C. coerulescens but these have now been resolved.
	Other Ceratocystis species are being discovered associated with hardwood species, so the relationship of these with C. virescens needs to be resolved to avoid confusion about distribution and biology.

	Distribution
	There are uncertainties about the distribution of the organism in Canada, and possibly also in Europe.
	Surveys are required to establish the known distribution of this organism.

	Hosts
	High level of uncertainty, especially in relation to hosts that are only colonised saprotrophically by this organism.
	No testing has been undertaken on any of the European Acer species, or other hardwood genera which are reported to support the organism in North American.  This has been identified as a major uncertainty by Zajonc & Wulf (1997).  Research aimed at determining the susceptibility of European species of Acer is urgently required.

	Pathway
	Experiments have shown that C. virescens can survive in infected wood and even grow on the surface of such wood after it has been sawn and air-dried for several months. Introduction of C. virescens on wood or wood products is therefore possible. 
	Identification of potential international sources (hardwood lumber) and pathways are required.

	Establishment
	The full biology of this organism is unknown so its ability to establish in the PRA area is uncertain.
	Research investigating the biology of the organism is required, including host range, ability to persistence in wood and soil and mode of dissemination.


	Spread
	There are uncertainties about the species of insects involved in the spread of this organism. 
	Research investigating the biology of the organism, including the species of vectors known to spread spores of the pathogen is required.

	Impact
	High level of uncertainty.
	Requires investigation.

	Management
	Some cultural control methodologies are known and practised in the USA in relation to infected sugar maple.
	Requires investigation.
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