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Rapid assessment of the need for a detailed Pest Risk Analysis for

Diaphania nitidalis
Disclaimer:  This document provides a rapid assessment of the risks posed by the pest named below 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? 
Diaphania nitidalis (Stoll) (Lepidoptera, Crambidae). The pickleworm or cucumber worm.

2. What is the pest’s status in the EC Plant Health Directive (Council Directive 2000/29/EC
) and in the lists of EPPO
?
Diaphania nitidalis is not listed in the EC Plant Health Directive, or in any of the EPPO lists.
3. What is the reason for the rapid assessment? 

Larvae have been intercepted 5 times, twice in 2007, twice in 2009 and once in 2010. No action was taken on these occasions, but a rapid assessment is needed due to concern over hosts.
STAGE 2:  RISK ASSESSMENT

4. What is the pest’s present geographical distribution?

The pest is restricted to the New World, and is present in subtropical North and South America, including the Caribbean (CABI, 2010). In the USA, transient populations of the pest move northwards in spring and summer, some years even reaching Canada (CABI, 2010). The pest only appears to successfully overwinter in the extreme south of the USA (e.g., southern Florida (Elsey, 1982b)), being unable to survive winter in more northerly locations (Reid & Cuthbert, 1956). Diaphania nitidalis is not known to occur in Europe.
5. Is the pest established or transient, or suspected to be established/transient in the UK? (Include information on interceptions and outbreaks here).
Live larvae have been intercepted on Coccinia grandis (tindora, or ivy gourd) twice in 2007, once in 2009 and once in 2010. Additionally in 2009, one larva was found on Solanum melongena (aubergine). All consignments originated in the Dominican Republic and were intercepted at ports of entry by the Plant Health and Seeds Inspectorate.

6. What are the pest’s natural and experimental host plants; of these, which are of economic and/or environmental importance in the UK?  

Diaphania nitidalis larvae feed on a range of plants in the Cucurbitaceae, including Cucumis sativus (cucumber), Cucumis melo (melon), Cucurbita pepo (courgette, marrow, pumpkin, squash, ornamental gourds), Citrullus lanatus (watermelon), Cucurbita maxima (giant pumpkin), Momordica charantia (bitter gourd) and Sechium edule (chayote) (Robinson et al.). Lagenaria siceraria (calabash or bottle gourd) and the weed, Melothria pendula (creeping cucumber) are also recorded hosts (CABI, 2010). Fera has intercepted D. nitidalis on Coccinia grandis (Cucurbitaceae). A further UK interception was on Solanum melongena (Solanaceae) (Fera, unpublished data), and there is an interception record in the USA on Cereus sp. (Cactaceae) (Robinson et al.). However, squash, cucumbers and cantaloupes appear to be the preferred hosts (Reid and Cuthbert, 1956).
The UK grows Cucumis sativus commercially: in 2008, 103 ha of cucumbers were grown in protected cultivation, and the provisional figures for 2009 had increased to 116 ha (Defra: Basic Horticultural Statistics). Other Cucurbitaceae are widely grown in the UK by gardeners, including pumpkins, courgettes and marrows.
7. If the pest needs a vector, is it present in the UK? 

No vector is required.
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):
Pathway 1: Larvae transported inside infested fruit. Viable larvae have been intercepted at ports of entry five times in the last four years on produce, but there is no obvious pathway from infested produce to UK protected production sites.
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Pathway 2: Larvae transported inside infested plants for planting. Larvae develop predominantly in the fruit, and do not preferentially tunnel in stems (CABI, 2010). 
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Pathway 3: Adult migration. The species naturally disperses northwards every year in North America, but there is no evidence that the moths are capable of sustained flight over the Atlantic. There are no records of adult moths being trapped in the UK (Bradley, 2000).
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9. How likely is the pest to establish outdoors or under protection in the UK? 

Diaphania nitidalis is predominantly a subtropical species, and is not likely to survive winter out of doors in the UK, though transient populations may be able to establish in the summer. Table 1 summarises the results of low temperature experiments. 
Table 1. Experimental effects of low temperatures on Diaphania nitidalis.
	Temperature (oC)
	Life stage
	Effect
	Source

	15.5
	
	Egg, larva, pupa
	Lower survival rates and longer development times compared to 21.1oC
	Elsey, 1980

	14.0
	
	Adult
	No mating observed
	Elsey, 1982a

	10.5
	
	Larva
	Calculated threshold temperature of development
	Elsey, 1980

	4.4
	
	Pupa
	Less than 10% survival after 10 days
	Elsey, 1980

	0.0
	
	Larva
	Over 50% survival after 20 hours 
	Elsey, 1982b

	 0.0
	
	Adult
	Over 60% survival after 21 hours, but the survivors have lower fecundity 
	Elsey, 1982b

	– 8.0
	
	Larva
	Less than 10% survival after 0.5 hours
	Elsey, 1982b

	– 8.0
	
	Adult
	No survival after 1.5 hours
	Elsey, 1982b
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Although viable larvae have been intercepted at ports of entry, there are no reports of D. nitidalis establishing in protected cultivation in Europe. However, if an introduction was to occur, it is possible that a population could develop and overwinter successfully.
	Under protection:
	Very  

unlikely
	
	Unlikely
	X
	Moderately likely
	
	Likely
	
	Very 

likely
	


10. How quickly could the pest spread in the UK?

Adults can fly and are known to seasonally move considerable distances north in the USA (Reid & Cuthbert, 1956). However, D. nitidalis is unlikely to survive overwinter outdoors in the UK, and thus transient summer populations would need to find Cucurbitaceae in protected cultivation before winter in order to establish more permanent populations.
	Natural spread:
	Very  

slowly
	X
	Slowly
	
	Moderate pace
	
	Quickly
	
	Very 

quickly
	

	In trade:
	Very  

slowly
	
	Slowly
	
	Moderate pace
	X
	Quickly
	
	Very 

quickly
	


11. What is the area endangered by the pest?

Diaphania nitidalis is likely only to establish transient outdoor populations in the UK, and only protected cultivation is likely to be at risk for permanent establishment. There have been no reports of outbreaks on crops in protected cultivation. However, the temperatures in Mediterranean Europe are more likely to be suitable for outdoor establishment of the pest.
12. What is the pest’s economic, environmental or social impact within its existing distribution?

Diaphania nitidalis is a serious pest of cucurbits in both North and South America (e.g., Pena et al., 1987; de Brito et al., 2004). In the south-eastern states of the USA, D. nitidalis causes damage to cucurbit crops most years (Reid & Cuthbert, 1956), with suggested control strategies including planting crops early, before the moths seasonally move north. Damage to squash in North Carolina was small during the first generation of larvae in May, with some damage observed in June, but by late summer heavy infestation had killed some plants; the damage only ceased with the first frosts (Reid & Cuthbert, 1956). Damage in more northern states of the USA is only severe in some years (Reid & Cuthbert, 1956). Flowers attacked by the larvae may be unable to develop into fruits if the inner portions are eaten, and growing points can be affected if the larvae tunnel into stems; fruits attacked early often cease to develop (Reid & Cuthbert, 1956). Even slight damage to the fruit allows the entry of secondary rot, rendering the fruit unmarketable (CABI, 2010).
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13. What is the pest’s potential to cause economic, environmental or social impacts in the UK? 

The economic impact of the pest is likely to be low in the UK, as it could only establish in protected cultivation, where the prospects of containment or eradication are potentially high if cultivation practices include crop breaks and removal of wild cucurbit hosts in the vicinity. Transient populations in the summer have the potential to cause damage to cucurbit crops in private gardens or allotments, where marrows and courgettes are widely grown.
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However, the economic impact in Southern Europe has the potential to be much higher. Diaphania nitidalis may be able to establish out of doors in more southerly regions with higher winter temperatures. Selected European countries with large areas of Cucurbitaceae production are listed in Table 2. 
Table 2. Selected European countries with large areas of commercial production of Cucurbitaceae (source: FAOSTAT, 2009).

	Country
	Crop area (ha)

	
	Cucumbers,
gherkins
	Pumpkins,
squash, gourds
	Watermelons
	Other melons

	France
	650
	5,500
	200
	15,000

	Greece
	2,100
	3,900
	17,000
	8,400

	Italy
	2,100
	13,500
	12,000
	22,300

	Romania
	13,122
	5,462
	28,491
	4,328

	Spain
	8,500
	5,500
	17,600
	31,400

	Ukraine
	51,500
	25,400
	63,300
	18,500


14. What is the pest’s potential as a vector of plant pathogens?
Diaphania nitidalis is not a known vector of plant pathogens.
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).

As D. nitidalis does not occur in the UK, continued exclusion, and eradication or containment of any outbreaks are management options. 
Cultural practices may be effective at low levels of infestation, such as removal and destruction of infested fruit and stems, crop rotation and crop breaks. Selection of host cultivars for resistance to D. nitidalis and/or planting ‘trap’ crops of preferred hosts may help to reduce damage (de Brito et al., 2004).

Chemical control in the USA has had limited success, as the larvae are internal fruit feeders, and there is a very small window of opportunity to attack the larvae before they tunnel into the fruit (CABI, 2010). Once inside the fruit, contact insecticides not very effective (CABI, 2010), and can also interfere with pollination by killing bees.

Entomopathogenic nematodes have shown promise in suppressing damage caused by D. nitidalis in squash (Shannag et al., 1994); weekly applications of Steinernema carpocapsae at 1 billion nematodes per ha, protected squash fruit to a level equivalent to the insecticide permethrin (Webb & Capinera, 1995). 
16. Summary and conclusion of rapid assessment.

(Highlight key uncertainties and topics that will require particular emphasis in a detailed PRA)

This rapid assessment shows: 

Diaphania nitidalis is moving in trade and viable larvae have entered the UK, but the risk of establishment in this country is considered to be low. As D. nitidalis requires high temperatures for development, the potential risk to hosts (including the possibility of non-cucurbit hosts) in the UK is small, as the pest must still move into protected cultivation from imported produce in order to overwinter successfully. Containment or eradication is more likely to be achieved in protected cultivation (with appropriate management). However, D. nitidalis is likely to pose a risk to Southern Europe where it may establish outdoors and could severely affect cucurbit production in these areas. 
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. 

	No
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	Yes


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


18. IMAGES OF PEST
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	Figure 1. Diaphania nitidalis larva and damage to Coccinia grandis fruit. Younger larvae have many black spots on the body.
	Figure 2. Damage to squash fruit by Diaphania nitidalis larvae. © Alton N. Sparks, Jr., University of Georgia, Bugwood.org
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� http://europa.eu.int/eur-lex/en/consleg/pdf/2000/en_2000L0029_do_001.pdf


� http://www.eppo.org/QUARANTINE/quarantine.htm





