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Pest Risk Analysis for Coleosporium asterum on cut flowers 

                imported from countries outside the EU

	Question
	Answer

	1.  Name of fungal pathogen:

	Teleomorph:  Genus, species, var., f.sp.
	Coleosporium asterum

	Synonym(s): Genus, species, var., f.sp.
	Coleosporium solidaginis, Stichopsora asterum

	Common name for disease
	Western pine-aster rust 

	Special notes on

 taxonomy or

 nomenclature
	Coleosporium is a genus of numerous described species, many of which are doubtfully distinct morphologically. Most species are heteroecious, with spermagonia and aecia on needles of Pinus (pine) and uredia and telia on both monocotyledonous and dicotyledonous plants. The majority of species are macrocyclic  (Cummins, 1959). Coleosporium asterum has a number of pine species as its spermagonial and aecial hosts and aster, solidago and other species in the Compositae as its uredial and telial hosts (Sinclair et al., 1989). The rust Coleosporium tussilaginis occurs in the UK and causes pine needle rust disease on Pinus sylvestris and P. nigra. Uredosori and teliosori are usually found on the leaves and stems of Compositae, Campanulaceae and Scrophulariaceae. Various race or race groups according to dicotyledonous host genera have been suggested as occurring in the UK (Wilson and Henderson, 1966). However, no one has yet proposed synonymy between C. asterum and C. tussilaginis. Solidago has not been recorded as a host of C. tussilaginis. Phylogenetic analysis using sequence data from nuclear large subunit ribosomal DNA of the C. asterum and C. tussilaginis shows that there are some differences (Maier et al., 2003). Although these only amount to 2-4%, the section of the DNA analysed is highly conserved and the differences indicate two distinct species. An analysis of the ITS region of rDNA would reveal more information, but this has not yet been undertaken (J Woodhall, CSL, 2005, pers. comm.). Therefore, present information suggests that C. asterum and C. tussilaginis are different species.

	Primary pathogen (Y/N)
	Y

	Weak pathogen     (Y/N)
	N

	Saprophyte            (Y/N)
	N

	
	


	

	2.  (ai)  Does it occur in the UK? No.


	(aii) Has it been intercepted before on cut flowers in the UK? The first interception occurred in 2002 on cut flowers of Solidago imported from Zimbabwe. A second interception occurred in 2005 on cut flowers of ‘solidaster’ also imported from Zimbabwe.


	(aiii) Has it been recorded before on this host in the UK? No.


	(b). Is there any other reason to suspect that the pest is already established in the UK? No, though extensive surveys have not been undertaken.


	

	3.  EC Directive Status?  The pathogen was listed in the Annex of EU Commission Decision of 26 June 2002 (C (2002) 2251) as a harmful organism of concern for imported bonsai plants of Pinus from Korea.



	

	4.  EPPO Status? None.



	

	5.  What are its host plants? Coleosporium asterum has its spermagonial and aecial stages  on many two and three-needle pines. Austrian pine (Pinus nigra subsp. nigra), Japanese black pine (P. thunbergii), jack pine (Pinus divaricata), loblolly pine (P. taeda), lodgepole pine (P. contorta), mugo pine or Swiss mountain pine (P. mugo), pitch pine (P. rigida), ponderosa pine (P. ponderosa), red pine (P. resinosa), Scots pine (P. sylvestris), shortleaf pine (P. echinata), table-mountain pine (P. pungens) and Virginia pine (P. virginiana) are susceptible in nature to C. asterum (Sinclair et al., 1989).
The uredial and telial stages of C. asterum have been reported mainly on species of Aster and Solidago, but Callistephus (China aster), Erigeron (daisy fleabane), Grindelia (gumweed), Haplopappus, Heterotheca and Machaeranthera are also natural hosts (Sinclair et al., 1989). Launaea pinnatifida was reported as a host of C. asterum in India (Sinha and Singh, 1992). ‘Solidaster’, a cross between Aster and Solidago, is a newly recorded host.



	


	

	5.  (a). Highlight crop plants grown commercially, including those of environmental or amenity value, in the UK (and EU/EPPO region) (include figures for potential yield/quality losses): Lodgepole pine (Pinus contorta) is an exotic forestry tree and is grown on plantations in the UK. It accounts for 7% of forest cover (Anon., 1998). Scots pine (Pinus sylvestris) is important as a woodland and amenity tree and covers 13% of forested areas (Anon., 1998).  It is native to the UK and extensively planted (Preston et al., 2002). Other susceptible trees are not common, but may be found in botanical and other gardens. Some, such as ponderosa pine, black pine, red pine and radiata pine, can be found in sample plots throughout UK commercial forests (J. Webber, Forest Research, 2005, personal communication).

Blue fleabane (Erigeron acer), Alpine fleabane (E. borealis), Goldilocks aster (Aster linosyris) and sea aster (Aster tripolium) are native perennial herbs that could be susceptible to C. asterum. Canadian goldenrod (Solidago canadensis), a known host, and early goldenrod (S. gigantean), which could be susceptible, are popular in gardens in the UK (Preston et al., 2002). There are also other aster (Michaelmas daisy) and goldenrod species grown as ornamentals in the UK (Lord, 2004).



	(b).  Are any of the host plants of forestry importance? Yes, see above.



	

	6.  What is its present geographical distribution?
North America:  Canada; Mexico; USA (Sinclair et al., 1989).

Asia:  China; Japan (Sinclair et al., 1989); India (Sinha and Singh, 1992); Korea (Yi et al., 1982).
Africa:  Zimbabwe (intercepted in the UK on cut flowers from Zimbabwe in 2002 and 2005).



	Present in EU ? No record in the EU. 



	Present in EPPO region ? No record in the EPPO region.



	


	

	7.  Does it appear capable of establishing in the UK/EU/EPPO region?

	a) outdoors? Yes. The rust is established outdoors in Canada and the USA, which cover a range of climates, some of which are comparable to the UK.

In countries where the pathogen occurs it spreads between its herbaceous hosts by wind-blown or water-splashed, long-lived uredospores formed in leaf and stem pustules (Wilson and Henderson, 1966). Outdoors, wind dispersal could be expected to play a significant role in the distribution of uredospores. Uredospores germinate in moisture on plant surfaces prior to infection. Germ tubes from germinating, wind-borne, short-lived basidiospores that are produced from teliospores infect needles on alternate pine hosts. Teliospores are not units of dispersal and are formed in the tissues of herbaceous hosts (Wilson and Henderson, 1966). Teliospores are generically recognised as units of survival for all rust fungi which could, in theory, facilitate overwintering of this pathogen in the PRA area.  Sinclair et al. (1989) states that telia of C. asterum develop subepidermally in the herbaceous hosts in late summer and early autumn. Infection of pine hosts would most likely occur if diseased ornamental or wild hosts with teliosori were growing in very close proximity to susceptible pines. Some common ornamental hosts of C. asterum, such as S. canadensis, are naturalised on roadsides, by railways and on riverbanks, waste ground and spoil heaps on a wide range of soil types in the UK (Preston et al., 2002). Sinclair et al. (1989) states that this particular rust overwinters not only as mycelium in pine needles but also, except in ‘harsh climates’ as uredinial mycelium in the rosettes of perennial herbaceous hosts.



	b) on protected crops? 

There is no reason why the rust could not establish in protected environments. Spread in glasshouses with overhead irrigation could be rapid if precautions were not taken to

prevent this.



	


	

	8. What is its potential likely to be as a pest in the UK/EU/EPPO region? Needle rusts of pine are not regarded as significant diseases in North America (Sinclair et al., 1989). They do not generally cause serious damage to pine (Hansen and Lewis, 1997). Needle rusts may cause defoliation and stunt young pines, but seldom injure older trees (Anon., 1979). Coleosporium asterum occasionally causes severe browning and loss of needles on low branches of young trees (Sinclair et al., 1989). The pathogen would be expected to cause damage similar to that now caused by C. tussilaginis, which is a similar rust that affects needles of Austrian pine and Scots pine in the UK. The impact of C. tussilaginis in the UK is considered to be largely a cosmetic problem on young susceptible pines, such as those used in the Christmas tree trade (J. Webber, Forest Research, 2005, personal communication). The effect of the rust on the ornamental industry centred on Aster and Solidago is difficult to determine. The rust is probably like other rusts on ornamental plants in that it can be severe if precautions are not taken. It is widespread in North America. It can persist on Aster and Solidago in the absence of its alternate pine hosts.

The pathogen was discussed in 1999-2000 when consideration was being given to a derogation for bonsai pine from Korea. John Gibbs, a pathologist with Forest Research, concluded that C. asterum had the potential to cause damage to susceptible forest trees in the UK. The pathogen was listed in the Annex of EU Commission Decision of 26 June 2002 (C (2002) 2251) as a harmful organism of concern for imported bonsai plants of Pinus from Korea.



	

	9. What are the prospects for continued exclusion?

Exclusion depends firstly on the detection of the pathogen at entry.  The time between infection and symptom development will vary with the host and the climatic conditions prevailing in the area where the host is being grown, as well as any fungicides that may have been used on the host. Sinclair et al., (1989) state that uredinial pustules, which are initially bright orange and then fading to yellow, develop 10 to 15 days after infection of wild or cultivated species of a range of hosts including Aster and Solidago. The temperature at which these develop is not specified. Provided the pathogen has developed these obvious pustules by the time an infected shipment arrives at the port of entry then exclusion may be possible.  However, if undetected, or if the pathogen enters as a latent infection, entry of the rust on cut flowers could mean that infected batches may be distributed widely before precautions can be taken. Commercially imported cut flowers would probably be sorted by the importer on arrival and those regarded as unsightly with rust would most likely be discarded on a compost heap where they could potentially pose a danger to susceptible ornamentals and pine species growing nearby. Similarly, cut flowers with latent infections may go on to develop uredinial pustules post-sale and may also be discarded in this way. Cut flowers have a limited life and although rusts need a living host to complete their lifecycle, the pathogen could in theory overwinter as teliospores on infected tissue or may, depending upon the time of year at which they are discarded go on to infect hosts growing nearby in the same season. Establishment would depend on the diseased cut flowers with viable rust pustules being discarded, possibly on a compost heap near to susceptible species in the garden, environment or glasshouses under the right environmental conditions for spread and infection. This is not an impossible scenario.




	9. (continued)  The rust could be expected to be found on cut flowers of aster, solidago and solidaster from Zimbabwe and perhaps other third countries in the future if no steps are taken to control the disease in exporting nurseries. The potential for the rust to arrive on host plants for planting from Zimbabwe and other third countries is not in the scope of this PRA and has not been investigated.  However, there is a chance that consignments of host ornamentals from any country with the rust could be infected.  If the rust is intercepted, then measures can be taken to prevent establishment.



	

	10.  What are the prospects for eradication? Good if the pathogen is detected soon after arrival and infected cut flowers are destroyed before any possible spread to susceptible species can occur. However, if the pathogen becomes established on outdoor ornamental, naturalised or wild hosts, then eradication would become very difficult.




	

	11.  How would eradication be achieved? Affected consignments would need to be destroyed and nearby unaffected species in susceptible genera treated with an appropriate curative fungicide if infection is suspected. An appropriate protectant fungicide would suffice if infection has not occurred. Follow-up inspections to ensure eradication would be necessary.



	


	12. 

	12. Conclusion and CSL action recommendations: Coleosporium asterum is not known in the UK/EU/EPPO region and is therefore regarded as an exotic pathogen. Although the diseases caused by C. asterum are not usually regarded as significant or economically damaging in North America, it can cause needle rust of a range of pine species including Scots pine, which is an important UK native tree and, lodgepole pine, which is an important forestry tree in the UK.  Needle rusts may cause defoliation and stunt young pines. Coleosporium asterum  could affect some pines used in the Christmas tree and nursery trade. The rust can also affect ornamental species of Solidago and Aster and also the hybrid ‘solidaster’. Wild native UK species of Solidago and Aster may be susceptible.
13. The risk of C. asterum establishing from cut flowers imported into the UK from countries outside the EU is regarded as low or very low. There is a slightly higher risk of establishment in situations where infected cut flowers are discarded on home compost heaps near to susceptible plant species or are being sold on a nursery which also stocks host plants. Because of the costs involved it is recommended that imported cut flowers of solidago, solidaster and other ornamental hosts of C. asterum are not subject to compulsory inspection on arrival. However, future discussion between CSL, Defra Plant Health Division and the Plant Health and Seeds Inspectorate as to the relative costs and benefits which are appended to this PRA will inform future policy decisions in relation to this non-indigenous rust.

14. Although this PRA examines the risk from cut flowers, the risk is much higher from the importation of host plants for planting. It is recommended that imported host plants of C. asterum for planting be inspected for rust. 

15. The following management option is considered appropriate should the rust be found on host plants in a nursery: -

(1) Carry out eradication procedures on premises with affected plants. Destruction of diseased plants and the treatment of associated host plants (and possibly any alternate hosts that have been in close contact with any diseased plants) with an effective fungicide with curative activity. If infected cut flowers are detected on nurseries stocking host plants, the host plants should be held and examined for symptom development.
The EU/EPPO authorities should be alerted to the danger of introducing western pine-aster rust to the region on material imported from third countries with the disease, especially Zimbabwe. Contact could be made with the authorities in Zimbabwe to request greater attention to rust control in places of production. At this stage it is not suggested that legislation is drafted to ensure that host plants of C. asterum only originate in third countries, areas of third countries or nurseries in third countries, where the rust is not found.
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Table 1: A summary of the potential regulatory impact of the two pest risk management options; (1) to 

allow cut flowers of solidago, solidaster and other susceptible ornamentals to be imported without 

inspection and (2) to inspect cut flowers of solidago, solidaster and other susceptible ornamental hosts 

for the rust.
	Sector
	Option:
	(1) Cut flowers to be imported without inspection 
	(2) Inspection of all imported cut flowers and eradication of disease

	Plant Health Service (PHS)
	Cost
	              No cost

There would be no inspections with no cost to PHSI.
	               Medium cost 

PHSI staff would be involved in inspecting more plant material. 

	
	Benefit
	           Medium benefit

PHSI resources could be used on other more serious problems.
	                 Low benefit

PHSI resources would be diverted to inspections of cut flowers of hosts of the rust. Some interceptions may be made, but the cut flower pathway is considered a low risk.

	Public

(home gardeners, purchasers of cut flowers)
	Cost
	                Low cost

The chances of the rust establishing in home gardens from imported cut flowers and damaging other susceptible plants are very slight. Infected material discarded on home compost heaps provides a slight risk. If transfer from discarded cut flowers does occur, then susceptible home garden and wild plants including trees will be affected. 
	                      Low cost

Inspections would ensure that there would be little chance of infections spreading from imported cut flowers to susceptible plants in home gardens. However, the price of cut flowers may increase due to importers passing on inspection costs to the public.

	
	Benefit
	                  Low

The chances of the rust transferring to susceptible garden plants from imported cut flowers are low or very low. 
	                          Low

Inspections would delay or defer the low chance of spread of the rust from imported cut flowers to susceptible plants in the home garden, and wild plants including trees, as most infections, except latent infections, should be detected.

	Business

(cut flower import industry, forestry)
	Cost
	             Low cost

No costs would be passed on to industry if no inspections are undertaken. No consignments would be destroyed. Businesses may receive complaints and suffer damage if cut flowers develop rust and if the low risk of establishment from cut flowers to other plants and trees occurs.
	        Medium to High cost

The cost of inspections may be passed on to the importers of cut flowers. The cut flower industry may suffer financial loss if inspections reveal consignments to be infected and destruction is recommended.                     

	
	Benefit
	                   High

The cut flower industry will benefit by not having to pay for inspections or lose financially from destruction of infected imports. 
	                     Medium

Inspections would delay or defer the low chance of spread of the rust from imported cut flowers to susceptible garden plants and then to any nearby susceptible conifers. 
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