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Rapid Pest Risk Analysis for
Clover yellow mosaic virus (ClYMV) 
	This document provides a rapid assessment of the risks posed by the pest to the UK in order to assist Risk Managers decide on a response to a new or revised pest threat.  It does not constitute a detailed Pest Risk Analysis (PRA) but includes advice on whether it would be helpful to develop such a PRA and, if so, whether the PRA area should be the UK or the EU and whether to use the UK or the EPPO PRA scheme.  


STAGE 1: INITIATION

1.What is the name of the pest? 
Clover yellow mosaic virus (ClYMV).  Kingdom: Virus, Genus: Potexvirus (Brunt et al., 1996).  Information on the virus is reviewed by L. Bos on the ‘Description of Viruses’ web page available at: http://www.dpvweb.net/dpv/showdpv.php?dpvno=111.  Pea mottle virus is a synonym of ClYMV.  An account of early issues surrounding the taxonomy of the virus and possible confusion with Broad bean stain virus and a virus referred to  as ‘‘Broad bean mild mosaic virus’’ is provided in version 1 of the PRA produced in 2004. 
2. What is the pest’s status in the EC Plant Health Directive (Council Directive 2000/29/EC
) and in the lists of EPPO
?
The virus is not listed in the EC Plant Health Directive and is not recommended for regulation as a quarantine pest by EPPO, nor is it on the EPPO Alert List.
3. What is the reason for the rapid assessment? 

This PRA is an update to that produced by CSL in 2004 following interceptions of the virus in the UK on imported Verbena plants in that year. The first interception occurred on plants in a UK nursery that had originated in the USA, been exported to Portugal and received in the UK in mid-2004.  Further infected but symptomless material was found on this nursery in July 2004.  The second interception occurred on a different UK nursery on cuttings of Verbena originating in Costa Rica.  The need for an updated PRA was identified during consideration of the virus for the UK Plant Health Risk Register.  An assessment is required to help inform the decision on whether statutory action against future interceptions is justified. 
STAGE 2:  RISK ASSESSMENT

4. What is the pest’s present geographical distribution?
Yu (1979) documents ’’Broad bean mild mosaic virus’’ from China however, there is some uncertainty as to whether this is ClYMV.
	North America: 
	South-west Canada and the north-west USA (Brunt et al., 1996).  Reported on Verbena in Florida in the USA (Baker et al., 2004).


	Central America: 
	Intercepted in Verbena cuttings from Costa Rica 2004 by the UK.


5. Is the pest established or transient, or suspected to be established/transient in the UK? (Include summary information on interceptions and outbreaks here).
No. The interceptions of ClYMV in the UK in 2004 were the first recorded for the virus in the UK, EU and EPPO region. There have been no subsequent interceptions or new reports of the distribution or pathology of the virus since the 2004 PRA.  
6. What are the pest’s natural and experimental host plants; of these, which are of economic and/or environmental importance in the UK?  

Until the findings on Verbena in the UK and USA in 2004 (Baker et al., 2004), ClYMV had been reported by Brunt et al., (1996) to occur naturally in clover (Trifolium spp.), pea (Pisum sativum), apple (Malus pumila), lucerne/alfalfa (Medicago sativa, M. alba), vetch (Vicia sativa), fat-hen (Chenopodium album) and common chickweed (Stellaria media) and also and also crab apple, M. sylvestris, (Welsh et al., 1973).  All natural hosts are found in the UK (Preston et al., 2002). The strain of ClYMV found in Verbena in the USA (Baker et al., 2004) is believed to have the same host range as other strains of the virus (C. Baker, USA, 2004, personal communication).  Aubergine, broad bean, cowpea, cucumber, French bean, lettuce, lablab, Lima bean, mungbean, pea, peanut, soybean, spinach, squash, sunflower, Antirrhinum majus and sweet pea were experimentally susceptible following artificial inoculation (Brunt et al., 1996).  
Hosts of Economic importance.

Alfalfa/Lucerne (Medicago sativa): ClYMV has been reported to occur naturally in alfalfa/lucerne (Pratt, 1961). However, ClYMV was not highlighted by Stuteville and Brown (1990) as an important virus disease of alfalfa/lucerne in their publication on diseases of alfalfa.

Clover (Trifolium spp.): ClYMV is a component of a virus complex causing mosaics in clover. It has been reported as common on the US Pacific coast (Johnson, 1942; Pratt, 1961) and to reduce winter survival and yield of clover in experimentally infected plants (Pratt, 1967). Agrawal et al. (1962) found it to be mechanically transmitted with ease and thought it should be more widespread than its reported distribution at that time.

Crab apple or apple (Malus sylvestris rather than M. pumila as reported by Brunt et al., 1996): ClYMV has been associated with leaf pucker disease of M. sylvestris ‘McIntosh’, though evidence for the virus as a direct cause of leaf pucker symptoms was not conclusive (Welsh et al., 1973).  The disease was not mentioned by Jones and Aldwinkle (1990) in their book on important apple diseases.

Pea (Pisum sativum): ClYMV has been reported to occur naturally in pea as ‘pea mottle virus’ (Brunt et al., 1996; Bos, 1973), but it is not clear from the references cited by Bos (1973) to substantiate this claim (i.e. Johnson, 1942; Ford and Baggett, 1965; Welsh et al., 1973) that this is true. Although pea is susceptible in inoculation tests, it may never have been isolated from pea. If ClYMV does infect pea in nature, then the disease is regarded as of little consequence by Kraft and Pfleger (2001). 

Verbena (Verbena spp.): Infected plants of V. canadensis, which were found in Florida in September 2002, were unthrifty with very subtle yellowing and distortion of the younger leaves. Symptoms could have been overlooked as a nutritional problem (Baker et al., 2004). The symptoms at the affected UK nurseries suggest that ClYMV causes minimal damage to Verbena in the UK (P. Reed, CSL, 2004, personal communication).
Vetch (Vicia sativa). A distinct strain of ClYMV causes a severe necrosis in field vetch in Alberta, Canada. Ninety percent of vetch in a field of 16 hectares showed symptoms (Roa et al., 1980). This crop is not widely grown in the UK, but the uncultivated species is widespread.
9.2
Environmental Hosts
Hosts of potential environmental significance are wild crab apple (M. sylvestris), wild clovers (especially as a hay meadow species) and vetch which is very common in the UK.    
7. If the pest needs a vector, is it present in the UK? 
This potexvirus is not reported to have a natural vector. Brunt et al., 1996 stated that it is transmitted by mechanical inoculation. Grasshoppers and other chewing insects have been implicated in the spread of potexviruses, but there is no information as to which, if any, insects or other animals are implicated in the spread of ClYMV.  
8.  What are the pathways on which the pest is likely to move and how likely is the pest to enter the UK? (By pathway):
	Plants for planting: 
	Very unlikely
	
	Unlikely
	X
	Moderately likely
	
	Likely
	
	Very 

likely
	


The lack of new reports of ClYMV in the literature since 2004 documenting significant disease in commercial crops suggests entry risks of the virus are unlikely.  
	seed: 
	Very unlikely
	
	Unlikely
	X
	Moderately likely
	
	Likely
	
	Very 

likely
	


Although potexviruses are not usually transmitted by seed (Koenig, 1978), an early study (Hampton, 1963) reported ClYMV transmission in 8% of seed of red clover (Trifolium pratense).  However, since this study there have been no further reports of seed transmission of ClYMV in any host.  The absence of any new reports of significant disease in commercial crops over the past three decades suggests that commercial seed production has not been infected over this period.    
9. How likely is the pest to establish outdoors or under protection in the UK? 

	Outdoors:
	Very  

unlikely
	
	Unlikely
	
	Moderately likely
	
	Likely
	
	Very 

likely
	X

	Under protection:
	Very  

unlikely
	
	Unlikely
	
	Moderately likely
	
	Likely
	
	Very 

likely
	X


ClYMV has established outdoors in Canada and the USA in temperate environments on clover and other crops, so it would seem likely that it would establish in northern and central Europe at least.  ClYMV has been found on Verbena in the glasshouse in the UK, so it would seem likely that it could establish in protected environments.  As with other viruses ClYMV will be relatively unaffected by environmental temperature and would survive wherever its hosts are present.
10. How quickly could the pest spread in the UK?
	Natural spread:
	Very  

slowly
	
	Slowly
	X
	Moderate pace
	
	Quickly
	
	Very 

quickly
	

	In trade:
	Very  

slowly
	
	Slowly
	
	Moderate pace
	
	Quickly
	X
	Very 

quickly
	X


Spread could occur rapidly between Verbena plants in glasshouses by hand or on horticultural implements and infected material could be quickly and widely disseminated within the UK in the ornamental trade, though spread from to other recorded hosts may be slow. Animals grazing in infected clover/lucerne pastures could aid dissemination within fields. Clover seed infected with ClYMV could spread the virus to new pastures in any part of the country.  Grasshoppers and other chewing insects have been implicated as spreading potexviruses, though spread of ClYMV without human assistance would be slow. There is some uncertainty surrounding the potential for seed infection (see section 8).  
11. What is the area endangered by the pest?
The whole of the UK where clover and pea are grown is potentially at risk as well as glasshouses used for production of Verbena.  
12. What is the pest’s economic, environmental or social impact within its existing distribution?
	Very 

small 
	
	Small
	X
	Medium
	
	Large
	
	Very 

large
	


An early report (Pratt , 1967) has documented ClYMV disease symptoms in clovers that are induced following experimental infection with the virus, which include yellow or light-green leaf striping (see photo), sometimes with stunting and leaf distortion together with reduced winter hardiness and yield.  However, there have been no new reports on the distribution or pathology of ClYMV since the previous PRA was written in 2004.  Together with the limited reports documenting significant disease in commercial crops prior to this (and which were reported mainly in the 1960s), the impacts of the virus in its existing distribution are scored as small.  The absence of recent reports of disease attributable to CLYMV is supported by Dr Ben Lockhart, a plant virologist at the University of Michigan, who has supplied the following as a personal communication (March 2014) ‘’ClYMV occurs very commonly here on white clover. Whenever I need a sample for class or otherwise I simply walk a few minutes and collect a few leaves.  I have never found this virus in any field crops and am not aware of any recent reports of its being the cause of any disease. I last found ClYMV in a variegated form of begonia in the 1980's and assumed that it was the cause of the variegation, but never got around to reporting this. It is possible that the absence of any vectors limits spread of the virus’’.  
13. What is the pest’s potential to cause economic, environmental or social impacts in the UK? 
	Very 

small 
	
	Small
	X
	Medium
	
	Large
	
	Very 

large
	


ClYMV has been reported to cause minimal damage to Verbena in glasshouses in the UK (P. Reed, CSL, 2004, personal communication).  Infection of clover is probably the principle risk from the virus due to the importance of this host as a major constituent of UK pasture and evidence for naturally occurring disease in clover growing in the wild in north-west USA. However, the absence of any new reports (2004-2014) on the pathology or distribution of ClYMV in any commercial crops suggests that the potential for significant UK economic impacts from the virus are small.  Improvements in production standards in recent years may have contributed to the absence of recent reports of damage caused by ClYMV.  
Potential environmental impacts are restricted to wild crab apple, wild clovers and vetches.  Though ClYMV is common in wild clover in north-west USA there is no evidence that it poses a significant threat to naturally occurring populations.   All environmental and social impacts are scored as small.  
14. What is the pest’s potential as a vector of plant pathogens?
Not applicable.
STAGE 3: PEST RISK MANAGEMENT

15. What are the risk management options for the UK? (Consider exclusion, eradication, containment, and non-statutory controls; under protection and/or outdoors).

Exclusion by statutory measures is not considered appropriate.  The absence of known vectors will limit the dissemination of CLYMV away from initially infected premises.  Local control measures involving destruction of infected material including plant and compost would be expected to prevent more widespread dissemination of the virus.  CLYMV can be spread mechanically on contaminated equipment, hands or by propagation. It is recommended that disinfectants with activity against potexviruses, such as Pepino mosaic virus, should be used to clean bench surfaces, watering cans, tools, etc. as the virus can remain viable for some time in plant sap.  Remaining unaffected plants should be spread out to avoid leaf contact and care should be taken to ensure that they are not touched with watering cans, hands and other equipment. Plants that may be potentially infected should not be used for propagation.  In view of the possibility of seed transmission, precautions to prevent distribution of seed from infected plants should be ensured.  
16. Summary and conclusion of rapid assessment.

Risk of entry
Although ClYMV is common in naturally occurring clover in northwest USA there have been no reports of any significant crop disease produced by the virus in commercial crops since the previous PRA produced in 2004.  The absence of reports of ClYMV causing significant losses to crops in the last three decades or more supports the view that there are significant barriers which limit the disease in commercial production systems.  The lack of vectors may limit the spread of ClYMV.  Infected seed is an important potential pathway for introduction of ClYMV.  The evidence for seed infection is very limited and restricted to a single early report from the 1960s.  Entry of ClYMV is scored as unlikely, though continued vigilance is needed to ensure continued freedom from the virus. 
Risk of establishment
Since the ClYMV is found in north-western USA and southern Canada, where, although winters are generally colder and summers much hotter, similar climatic conditions to the UK do occur.  Virus survival is relatively unaffected by temperature and transmission does not depend on a vector and consequently, establishment is scored as very high.  Infected seed would pose the greatest risk of establishment of ClYMV.  The virus has been found on Verbena in the glasshouse in the UK, so it would seem likely that it could establish in protected environments.  
Economic impact

Considering the importance of clover to UK pastures the main threat from ClYMV is from economic losses to clover.  However, losses to commercial clover production have not been reported for three decades or more, which suggests that ClYMV has only a limited capacity to produce significant impacts in this crop.  Additionally, there have been no further reports of significant disease caused by ClYMV in any commercially produced host since the previous PRA produced in 2004 and consequently economic impacts are scored as small.  

Endangered area
The main areas endangered are regions growing clover and peas.  Glasshouses used in producing Verbena.  
Risk management

In the absence of a vector to spread ClYMV local control measures applied to nurseries should be sufficient to limit its dissemination and statutory regulation is not considered appropriate.  
17. Is there a need for a detailed PRA?  If yes, select the PRA area (UK or EU) and the PRA scheme (UK or EPPO) to be used.  (for PH Risk Management Work stream to decide) 
	No

	


	Yes


	
	PRA area: UK or EU
	
	PRA scheme: 
UK or EPPO
	


18. IMAGES OF PEST

	Photo 1 (pest)
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	Photo 2 (e.g. symptoms?)
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	Clover Yellow Mosaic Virus on clover.  Photo Courtesy Jeffrey W. Lotz, Bugwood Images
	Clover Yellow Mosaic Virus on Verbena. Photo Courtesy Jeffrey W. Lotz, Bugwood Images


19. Given the information assembled within the time scale required, is statutory action considered appropriate / justified?

	Yes

Statutory action 
	
	No

Statutory action 
	X
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