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02-9835              PPM Point 8.7
SUMMARY PEST RISK ANALYSIS

1. Name of Pest: Iris yellow spot virus (IYSV) (Cortês et al., 1998)
2 (a)  Does it occur in the UK/EU/EPPO region or arrive regularly as a natural migrant ? IYSV has not been recorded in the UK. In the EU, it has been recorded in the Netherlands where it has been found in Iris hollandica (iris) (Derks and Lemmers, 1996) and Allium porrum (leek) (Anon., 1998). IYSV has not been recorded in the Netherlands since 1997 (J.T.J. Verhoeven, Netherlands, 2000, personal communication). In the EPPO region, in addition to the Netherlands, IYSV has been identified in Israel in Hippeastrum hybridum (amaryllis), Allium cepa (onion) and Eustoma grandiflorum (lisianthus) (Gera et al., 1998a, b; Kritzman et al., 2000, Kritzman et al., 2001, A. Gera, Israel, 2000, personal communication). IYSV has also been reported in Slovenia in leek and onion (Mavric and Ravnikar, 2001)

The history of outbreaks of IYSV in the EU/EPPO region is documented below: 

The first record of IYSV was from iris grown for cut flowers in the field in the Netherlands in 1992 (Derks and Lemmers, 1996; R. Kormelink, Netherlands, 2000, personal communication). Leek growing in a nearby glasshouse was later reported by the grower to have had eye-spot symptoms, which was indicative of possible IYSV infection, but plants were destroyed before they could be shown to be a source of infection (J.T.J. Verhoeven, Netherlands, 2000, personal communication). IYSV-infected iris plants were reported at two other locations in the Netherlands in 1992. In both these cases, leek was found growing in the vicinity. However, symptoms of virus infection were not seen on the leeks (A.F.L.M. Derks, Netherlands, 2000, personal communication). 

In the spring of 1997, IYSV was detected in the Netherlands in leeks grown in a glasshouse for seed. Onions in the same glasshouse were uninfected (Anon., 1998). The leeks were destroyed. IYSV has not been found in the Netherlands since 1997 (J.T.J. Verhoeven, Netherlands, 2000, personal communication).

In 1996, IYSV was detected in Hippeastrum hybridum (amaryllis) ‘Orange Souvereign’ grown in Israel from material exported from the Netherlands. However, a survey of Dutch nurseries exporting amaryllis failed to find infected plants (Verhoeven and Roenhorst, 1998). It was later revealed that symptoms of IYSV on amaryllis in Israel were not systemic as originally thought. Onions in Israel were later found with IYSV (Gera et al., 1998a, b). The source of the virus on amaryllis was thought to be infected onions (J.T.J. Verhoeven, Netherlands and A. Gera, Israel, 2000, personal communications). 

In 1999, 20-30% of a consignment of Eustoma grandiflorum (lisianthus) ‘Eko White’ imported into Israel from the Netherlands was found with systemic infections of IYSV (A. Gera, Israel, 2000, personal communication). The source of the virus was believed to be local as the strain isolated was identical to the one found in onions in Israel (Kritzman et al., 2000). However, further consignments from the Netherlands were found to be infected with IYSV soon after arrival (A. Gera, Israel, 2000, personal communication). Lisianthus in the nursery in the Netherlands supplying Israel was inspected and yellowing plants tested for IYSV. However, the virus was not detected (J.T.J. Verhoeven, Netherlands, 2000, personal communication).

In 1999, IYSV was detected in leek growing near Nova Gorica in south-western Slovenia. The virus was later reported to be affecting 90% of plants in an onion field (Mavric and Ravnikar, 2001). 

   (b) Is there any other reason to suspect that the pest is already established in the UK/EU/EPPO region ? Not in the UK or EU, although an inspection of recently imported natural hosts from countries where IYSV occurs would be needed to confirm absence. Within the EPPO region, IYSV is established in Israel and Slovenia.
3. EU Directive status ? Not listed

4. EPPO status ? Alert list (Anon., 2000b)

5. What are its host plants ? Allium cepa (onion), Allium porrum (leek), Allium tuberosum (garlic chive), Iris hollandica (iris), Hippeastrum hybridum (amaryllis) and Eustoma grandiflorum (lisianthus) have been recorded as natural hosts of IYSV. It is not known if ornamental Allium is a natural host, but Allium sativum (garlic) seems unaffected in inoculation tests (Pozzer et al., 1999).

Onion. IYSV is reported as causing a serious disease of Allium cepa in Israel (Gera et al.,1998), Brazil (Nagata et al.,1999; Pozzer et al., 1999) and the USA (Schwartz et al., 2001; Mohan and Moyer, 2002; Schwartz et al., 2002).  In India, IYSV has the potential to cause complete crop loss (Kumar and Rawal, 1999). Plants grown from bulbs taken from infected plants failed to develop symptoms and were free of virus (Kritzman et al., 2001). In Slovenia, no economic loss has been recorded (Mavric and Ravnikar, 2001).

Leek. IYSV has been detected in Allium porrum in the Netherlands (Anon., 1998; Cortês et al., 1998), the USA (Mohan and Moyer, 2002) and Slovenia (Mavric and Ravnikar, 2001). Virologists have indicated that the infection, as in onion, is confined to leaves (A. Gera, Israel and J.T.J. Verhoeven, Netherlands, 2002, personal communication).

Garlic chive. IYSV has been reported to affect garlic chive in the USA (Mohan and Moyer, 2002; S.K. Mohan, USA, 2002, personal communication).
Iris. IYSV was first described in Iris hollandica in the Netherlands. Plants grown from bulbs taken from infected plants failed to develop symptoms (Derks and Lemmers, 1996).
Amaryllis. Hippeastrum hybridum ‘Orange Souvereign’ has been reported as a host (Anon., 1998; Anon., 2000b; Kritzman et al., 2001). Infected plants were detected in the Jordan Valley and Besor area of Israel (Gera et al, 1998b). Plants grown from bulbs taken from infected plants failed to develop symptoms and were free of virus (Kritzman et al., 2001) 

Lisianthus. Eustoma grandiflorum ‘Eko White’ as Eustoma russellianum (sic) has been reported as being systemically infected with IYSV in the Besor area of Israel (A. Gera, Israel, 2000, personal communication; Kritzman et al., 2000).

Experimental hosts. Species in 10 families were found to be infected following mechanical inoculation. The majority of infections in non-natural hosts were local, but some species, notably in the genus Nicotiana, were infected systemically. Differences in host reaction have been noted between strains of IYSV on a number of hosts.

(a) Highlight the crop plants grown economically, including those of environmental or amenity value, in the UK (and EU/EPPO) (include figures for potential yield/quality losses): Onion, leek and garlic chive are the most economically important crops identified as hosts of IYSV. The value of the UK 1998 onion crop (dry bulb and green) has been estimated at £104,144,000 and the leek crop at £25,800,000 (Anon., 1999). Losses that would be caused if IYSV were to become established are difficult to estimate. However, IYSV was described as a devastating virus on onion in north-eastern Brazil in 1999 (Nagata et al., 1999). The incidence of the onion disease caused by IYSV was reported as often reaching levels of 100% resulting in total loss of bulb and seed production (Pozzer et al., 1999). In March 1997, 20 to 30% of field grown onion observed in Bet Shean Valley in Israel had symptoms of IYSV (Gera et al., 1998). More recently, disease incidence has often reached 50-60% (Kritzman et al., 2001). The effects of the virus on yield of onion in Israel have been estimated to be 20-40% (A. Gera, Israel, 2000, personal communication). In India, IYSV has been reported to have the potential to cause complete crop loss of onion (Kumar and Rawal, 1999). Heavy losses of onion bulb production have been reported in the USA (Schwartz et al., 2002).

No information is available on the damage caused by IYSV on leek, garlic chive, iris and amaryllis. However, IYSV-infected lisianthus plants growing in Israel were described as stunted and the flowers were distorted. Although outbreaks have been reported as sporadic and limited, IYSV may have an impact on the lisianthus industry in the future (Kritzman et al., 2000).

(b) Are any of the host plants of Forestry importance ?

No.

6. What is its present geographical distribution ?

Asia: IYSV has been recorded on onion in India (Kumar and Rawal, 1999).

Africa: No record.

North America: An uncharacterised tospovirus recorded as causing an onion disease in Idaho (Hall et al., 1993) has been found to be caused by IYSV. Other US states where IYSV has been found in onion are Arizona, California, Colorado, Oregon, Utah and Washington States (Schwartz et al., 2001; Mohan and Moyer, 2002; Schwartz et al., 2002), In 2001, the disease has been reported as becoming much more serious on onion. Leek and garlic chive are also known to be hosts in Idaho State (Schwartz et al., 2001; Mohan and Moyer, 2002; Scwartz et al., 2002; S.K. Mohan, USA, 2002, personal communication).

Central America and the Caribbean: No record.

South America: IYSV is known to affect onion in the states of Bahia and Pernambuco in north-eastern Brazil (Pozzer et al., 1999).

Oceania: No record.

EU: Isolated records on iris (Derks and Lemmers, 1996) and leek in the Netherlands (Cortês et al., 1998); IYSV has not been reported in the Netherlands since 1997 (J.T.J. Verhoeven, Netherlands, 2000, personal communication).

EPPO region: In addition to the records for the Netherlands (see above), IYSV has been identified in onion, amaryllis and  lisianthus in Israel (Gera et al., 1998a, b; Kritzman et al., 2000; Kritzman et al., 2001), and leek and onion in Slovenia (Mavric and Ravnikar, 2001).
7. Does it appear capable of becoming established in the UK/EU/EPPO region?
(a) outdoors. Thrips tabaci, which has been identified as an important vector of IYSV (Nagata et al., 1999; Kritzman et al., 2000), is common and widespread outdoors in the UK and EU/EPPO region (Anon., 2000a). It would be expected to spread IYSV should the virus become established in field-grown onions and leeks as has been evidenced in Slovenia and Israel.

(b) on protected crops. Thrips tabaci would also be expected to transmit IYSV in glasshouses in the UK and EU/EPPO region. 
8. What is its potential likely to be as a pest in the UK/EU/EPPO region? Information in the scientific literature suggests that some strains of IYSV have the potential to become significant pests in the UK and EU/EPPO region should they become established in field crops of onion and leek. The virus is already causing serious problems in onion crops in Israel. IYSV is vectored by Thrips tabaci, which is common on onion and leek in the UK and EU/EPPO region in both the field and protected environments. 

In the Netherlands, the presence of the virus in iris grown in the field for flower production was reported in 1992 (Derks and Lemmers, 1996; R. Kormelink, Netherlands, 2000, personal communication). Leek grown for seed in a nearby glasshouse at the first outbreak was suspected as being the source of the inoculum, but this could not be proved (J.T.J. Verhoeven and R. Kormelink, Netherlands, 2000, personal communication). An outbreak occurred on leek grown for seed production in the spring of 1997 (Anon., 1998). IYSV has never been found on onion in the Netherlands. The virus has also not been found in iris grown in the Dutch bulb production areas (J.T.J. Verhoeven, Netherlands, 2002, personal communication).

Because leek is grown as an all-year-round crop in the Netherlands (A. Pemberton, CSL, 2000, personal communication) and there is no break in cultivation to act as a control measure, it could be expected that the IYSV problem would persist. However, IYSV has not been detected in the Netherlands since 1997 (J.T.J. Verhoeven, Netherlands, 2000, personal communication). This may be due to effective action being taken at outbreak sites. 

Within the EPPO region, reports in 1996 of amaryllis from the Netherlands having being found with IYSV in Israel prompted an investigation. No amaryllis in nurseries exporting plants to Israel was found to be infected with IYSV (Verhoeven and Roenhorst, 1998). The later revelation that infections on amaryllis in Israel were not systemic indicated that the plants had been infected locally (J.T.J. Verhoeven, Netherlands, and A. Gera, Israel, 2000, personal communications). 

IYSV is also causing problems in crops of lisianthus in Israel. Lisianthus from the Netherlands has been found with IYSV only 2-3 weeks after introduction to Israel. The IYSV strain isolated was identical to the strain found in onions in Israel (Kritzman et al., 2000) indicating infection from local sources. Nevertheless, lisianthus plants grown in the exporting nursery in the Netherlands were inspected and yellowing plants tested for IYSV infection. No IYSV was detected (J.T.J. Verhoeven, Netherlands, 2000, personal communication).

Populations of T. tabaci in agricultural situations may have a bearing on the potential the virus has to cause damage in the UK and other EU/EPPO countries. The thrips species Frankliniella schultzei, which has been found in glasshouses in the Netherlands and Belgium, and F. occidentalis, which is widespread in glasshouses in the UK and EU/EPPO region, did not transmit IYSV in experiments in Brazil (Nagata et al., 1999).

IYSV in Slovenia is reported to not be causing economic damage to onion and leek and it has been speculated that this may be due to the strain involved (Mavric and Ravnikar, 2001). However, no work has been undertaken to determine the effects of the Slovenian strain of IYSV on yield.
9. What are the prospects for continued exclusion ? The importation of host bulbs from countries where the virus is present may not result in an outbreak of disease as IYSV has not been found to be transmitted in iris, onion and amaryllis bulbs (Derks and Lemmers, 1996; Kritzman et al., 2001). However, the prospects for introduction are seen as high if vegetative plants of natural hosts are imported from countries where IYSV occurs. It is possible that IYSV may be carried locally in host plants, such as iris, amaryllis, leek transplants and lisianthus, without showing obvious symptoms. 

10. What are the prospects for eradication ? Good if IYSV was detected in a glasshouse situation. However, an outbreak in field crops may be more difficult to eradicate.
11. How would eradication be achieved (in summary) ? Firstly, all thrips need to be eradicated to prevent escape of viruliferous thrips from the glasshouse. Fumigation of the glasshouse or treatment with an effective chemical may be necessary. Then, all susceptible host plants in glasshouses where the disease occurs should be destroyed.. Nearby glasshouses containing host plants should be quarantined and kept as free of thrips as possible for at least two months to ensure that spread had not occurred. Plants would need to be regularly inspected for virus symptoms and any diseased plants checked for IYSV by serological methods.

Outbreaks of the disease in field crops would be more difficult to contain if the thrips vector (T. tabaci) was active. Control of thrips is difficult in field situations and not 100 per cent effective; such control may be exacerbated should pesticides currently Approved for use on leeks and onions be withdrawn.  Decisions would have to be taken on whether eradication was possible after surveys to determine the extent of spread.

Some elements of the epidemiology of the virus, such as over-wintering, remain unclear and warrant further research.

12. Conclusion: IYSV poses a risk to onion, leek and garlic chive crops in the UK and the rest of the EU/EPPO region as the vector (Thrips tabaci) is established and widespread both in the field and in glasshouses. Iris, amaryllis and lisianthus are also at risk. IYSV may be introduced to new areas in crop and ornamental host plants. 

Whilst no longer thought to occur in the EU, IYSV is known to be present in Israel and Slovenia within the EPPO region. Incidence in onion in Israel often reaches 50-60%. It has been estimated that 90% of an onion crop in Slovenia has been infected. Without accurate information pertaining to yield declines, precise data on economic losses cannot be predicted. However, it is expected to be significant and infected plants may yield 20-40% less than healthy plants. It is proposed that IYSV be declared an A2 quarantine pest by EPPO.

Isolated outbreaks of IYSV in glasshouses may be eradicated by first killing any thrips that may be present and then destroying affected hosts. Outbreaks in the field may be more difficult to eradicate. Host free periods should assist control.
Lisianthus is a host of IYSV, Tomato yellow leaf curl virus and other viruses. Consideration should be given to including the genus Eustoma (Lisianthus) in the EU plant passporting scheme and that a phytosanitary certificate be required for cut flowers from outside the EU.
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