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	Summary of the Express Pest Risk Analysis for “Tecia solanivora”

	PRA area: Switzerland

	Describe the endangered area: All potato producing areas in Switzerland and potato warehouses.

	Main conclusions:
The likelihood of T. solanivora to enter Switzerland is low. Important import restrictions are in place. However, private persons might illegally import potatoes from South and Central America, the Canary Island or infested areas in Spain. 
Due to cold winters a long term establishment of T. solanivora in Switzerland is only possible when T. solanivora is able to develop in potato warehouses with tubers for processing or consumption and can escape from there to potato fields in spring. This might be possible due to open transports of potatoes from warehouses/ distribution centres to potato processors or retailers. However, due to the low storage temperatures, it is not clear, if T. solanivora could develop and built up populations. Therefore, the risk of establishment is rated as low but uncertainty as moderate. 
The strict usage of certified seed potatoes would hinder a fast spread. But potatoes are transported within whole Switzerland which would favour the spreading.
Direct impact from damages caused by T. solanivora are estimated to be low. However, export restrictions and trade restrictions within Switzerland would harm the potato sector. 
So far, no additional phytosanitary measures are needed to reduce the risk arising from T. solanivora.

	Phytosanitary risk for the endangered area  
(Individual ratings for likelihood of entry and establishment, and for magnitude of spread and impact are provided in the document)
	High
	☐
	Moderate
	☐
	Low
	X

	Level of uncertainty of assessment 
(see Q 17 for the justification of the rating. Individual ratings of uncertainty of entry, establishment, spread and impact are provided in the document) 
	High
	☐
	Moderate
	X
	Low
	☐

	
Other recommendations:
· None






Express Pest Risk Analysis: 
………….. 
(Tecia solanivora Povolný 1973)
Prepared by: Tanja Sostizzo, Peter Frei, Stève Breitenmoser, Markus Bünter, Agroscope. 
Date:  October 2018
Stage 1. Initiation
Reason for performing the Express PRA: Prevention (outbreak in Spain on the mainland)
PRA area: Switzerland
Stage 2. Pest risk assessment
1. Taxonomy: Tecia solanivora, Gelechiidae, Lepidoptera, Insecta 
Synonyms: Scrobipalpopsis solanivora Povolný 
EPPO code: TECASO
Common name: 
English: Guatemalan potato moth 
Deutsch: Guatemala Kartoffelmotte 
Français: Teigne guatémaltèque de la pomme de terre 
Italiano : Tignola guatemalteca della patata 
Español : Polilla guatemalteca de la papa, polilla gigante de la papa, polilla centroamericana, palomilla de la papa, polilla de Guatemala 
2. Pest overview 
· Life cycle: Adults are nocturnal and lay their eggs either directly on potato tubers or in the soil near potato plants. Larvae enter the tubers after hedging and feed on them. Through their feeding activities larvae form galleries inside the tubers (EPPO 2005). Direct damage caused by the feeding of larvae and secondary infestations can completely destroy the tubers (Schaub et al. 2016). Larvae leave the tubers to pupate when they have reached the fourth instar (EPPO 2005). The number of generations per year increases with temperature. At 10 °C there are two and at 25 °C ten generations per year (Schaub et al. 2016). The minimum temperature required for the development is approximately 9 °C (Povoný 2004). 
· Host plants: Solanum tuberosum (potato) is the only known host plant. 
· Attack areas: T. solanivora attacks potatoes both in the field and in store. In store, T. solanivora can develop either from larvae present in stored tubers at harvest, or from incoming flying adults.
· Symptoms: Entry holes are hardly visible in contrast to clearly visible, circular exit holes (2-3 mm). Galleries inside the tuber containing food residues and exuviae are clearly visible when cutting infested tubers. Secondary rotting is possible (EFSA 2018). 
· Detection and identification: The pest can be trapped with light or pheromone traps (EFSA 2018). For further information consult the EPPO diagnostic protocol (EPPO 2006).
	3. Is the pest a vector? 
	Yes
	☐
	No
	X



	4. Is a vector needed for pest entry or spread? 
	Yes
	☐
	No
	X


5. Regulatory status of the pest 
T. solanivora is regulated as quarantine pest in Switzerland and the EU. 
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6. Distribution 
	Continent
	Distribution 
	Provide comments on the pest status in the different countries where it occurs 
	Reference

	Africa 
	absent
	
	EPPO global data base

	America
	Colombia, Costa Rica, Ecuador, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama, Venezuela
	Guatemala: native
Others: introduced
	EPPO global data base

	Asia
	absent
	
	EPPO global data base

	Europe
	Spain (mainland: Galicia, Asturias / Canary Islands: Tenerife, La Gomera, Gran Canaria, Lanzarote)
Other European countries: absent
	Introduced, restricted distribution



	EPPO global data base

	Oceania
	absent
	
	EPPO global data base


Comments on distribution: T. solanivora was first detected and described in Costa Rica, but might have its origin in Guatemala. T. solanivora spread through South and Central America due to the transport of potato tubers, mainly seed potatoes (EFSA 2018). The introduction to Tenerife is associated with an illegal import of infested potatoes. T. solanivora disperses locally by flight (EPPO 2005). 
7. Host plants /habitats* and their distribution in the PRA area 
	Host Scientific name (common name)
	Presence in PRA area (Yes/No)
	Comments (e.g. total area, major/minor crop in the PRA area, major/minor habitats*)
	Reference

	Solanum tuberosum (potato)
	Yes
	Around 11’000 ha are under production. It is a major crop in the following cantons: Aargau, Bern, Freiburg, Thurgau, Waadt, Zürich.   
	FAOSTAT, Swisspatat 2017


8. Pathways for entry
	Examples of pathways are: 
	· Plants for planting
	· Wood and wood products

	· plants for planting (except seeds, bulbs and tubers) with or without soil attached
· bulbs or tubers
· seeds
· Plant parts and plant products
· cut flowers or branches
· cut trees
· fruits or vegetables
· grain 
· pollen
· stored plant products


	· non-squared wood
· squared wood
· bark
· wood packaging material
· chips, firewood, waste wood…
· Natural spread
· Other possible pathways
· other packaging material
· soil/growing medium as such
· conveyance and machinery
· passengers 
· hitchhiking 
· plant waste 
· manufactured plant products
· intentional introduction (e.g. scientific purposes) 






	Possible pathways
(in order of importance)
	Short description explaining why it is considered as a pathway 

	Pathway prohibited in the PRA area?
Yes/No
	Pest already intercepted on the pathway? Yes/No

	Movement of potato tubers
	Larvae of T. solanivora can be transported inside potato tubers. Before larvae leave the tubers to pupate, there are no signs of infestation visible on the outside of the tubers. 
So far, the spread of T. solanivora from one country to another can be attributed to the movement of infested tubers (Carrillo and Torrado-Leon 2013).
It is forbidden to import potatoes from outside the EU, except Algeria, Israel, Morocco, Tunisia and Turkey. Furthermore, it is forbidden to import potatoes from regions where T. solanivora is present.
Switzerland is mainly importing potatoes from Germany, France and the Netherlands but does not import any potatoes from Spain. All potatoes imported from the EU are accompanied by a plant passport. Potatoes used for the propagation which are imported from the EU were produced under the directives of potato certification and are visually controlled in Switzerland again (without cutting the tubers).
Data from the airport of Zurich shows that private passengers carry potatoes from third countries with them, despite the import restrictions. This means that a small amount of potatoes (few kilograms) from Central and South America reaches Switzerland each year. Most illegally imported potatoes detected at the airport of Zurich originated from Peru, where T. solanivora does not occur.
Private persons are allowed to bring along potatoes from the EU to Switzerland. No inspections are done among private persons importing potatoes from Spain. It is therefore possible that private persons import potatoes from infested zones in Spain.
It is suggested that illegal imports of invested (seed) potatoes led to the infestations of the Canary Islands and the mainland of Spain (EFSA 2018). 
	Yes 

	No

	Packaging material
	Larvae leave the tubers to pupate. Thereby, potato bags can serve as shelter for pupae. In Switzerland, potatoes are stored or transported in big bags or box pallets which are regularly reused. 
	No
	No

	Movement of potato plants
	In a few occasions, females lay their eggs on the stem or leafs of potato plants. Therefore, eggs of T. solanivora could be transferred on potato plants. 
It is generally forbidden to import plants of the genus Solanum L. from third countries.
	Yes

	No

	Soil adhering to tubers 
	Eggs and pupae can be present in soil. Therefore, T. solanivora can be dispersed by the movement soil adhering to tubers. Since it is not allowed to import tubers from infested areas, also no soil adhering to tubers can be introduced from infested areas. 
	Yes
	No

	Soil adhering to machines
	Eggs and pupae can be present in soil. Therefore, T. solanivora can be dispersed by the movement soil adhering machines. With the new plant health legislation entering into force by 2020, used machines have to be accompanied by a plant passport when crossing borders within the EU and Switzerland.
	No
	

	Natural spread
	Adults are able to fly and can therefore spread naturally. However, considering the current distribution, T. solanivora is not able to reach Switzerland by natural spread.
	NA
	No



	Rating of the likelihood of entry
	Low X
	Moderate ☐
	High ☐

	Rating of uncertainty
	Low X
	Moderate ☐
	High ☐


9. Likelihood of establishment outdoors in the PRA area
In South and Central America T. solanivora occurs in regions with little seasonality but highly variating diurnal temperatures (Dangles et al. 2008). T. solanivora is not known to enter diapause but to decelerate its development with temperature (Kroschel and Schaub 2013). The optimum temperature for population growth is around 15 °C (ibid). In the Andes, T. solanivora is restricted to certain heights due to its intolerance to low temperatures (Carrillo and Torrado-Leon 2013). 
The hardiness maps of Davis Landscape Architecture[footnoteRef:1] from Europe and South America show that the minimum temperatures (+4.4 to -1.1 °C) in the region in Spain where T. solanivora is established are comparable to those in the Andean regions. However, minimum temperatures in Switzerland in potato growing regions are much lower (-12.3 to -17.7 °C). Experiments conducted by Dangles et al. showed that pupae do not survive at a steady temperature of 10 °C (Dangles et al. 2008). In contrast, a small proportion of eggs and larvae survived at 10° C (ibid). Furthermore, there is evidence that T. solanivora survives short periods with temperatures at around the freezing point (ibid). Other sources state that T. solanivora does not survive temperature below 7.9 °C and therefore, is unable to establish outdoors in areas with cold winters (EFSA 2018).  [1:  https://davisla.wordpress.com/plant-zones/ [Accessed 09/10/2018]] 

It is very likely that T. solanivora could develop in Switzerland in summer during the potato growing season. However, the rather wet springs and summers would hinder an efficient population built up (Corral et al. 2017). Furthermore, it is very unlikely that T. solanivora could survive outdoors during winter due to the long period with low temperatures. 
Potatoes are grown in Switzerland from the end February to October, depending on the weather conditions. Early potatoes are covered with a fleece. Therefore, no potatoes would be available outdoors for T. solanivora from mid-October to mid-April. Additionally, farmers follow a crop rotation of three to four years in the potato production in Switzerland. These factors also hinder the establishment of T. solanivora populations. 
	Rating of the likelihood of establishment outdoors
	Low X
	Moderate ☐
	High ☐

	Rating of uncertainty
	Low X
	Moderate ☐
	High ☐


10. Likelihood of establishment in protected conditions in the PRA area
Seed potatoes are stored at 4 to 5 °C, potatoes for consumption or processing at 6 to 10 °C. Hence, it is very unlikely that T. solanivora can establish in warehouses for seed potatoes. The probability that T. solanivora develops in warehouses with potatoes for consumption or processing is low. However, since literature states that the temperature threshold for the development T. solanivora is around 10 °C (Schaub et al. 2016, Povolný 2004 and Dangles et al. 2008), it is not entirely clear, whether T. solanivora can develop in such warehouses or not. 
	Rating of the likelihood of establishment in protected conditions
	Low X
	Moderate ☐
	High ☐

	Rating of uncertainty
	Low ☐
	Moderate X
	High ☐


11. Spread in the PRA area 
· Natural spread: Adult T. solanivora is able to fly short distances. Hence, natural spread can occur among neighbouring fields or from storage facilities to nearby fields. 
· Human assisted spread: T. solanivora can spread through human assisted movement of potato tubers, potato plants or packaging material and soil adhering to tubers or machines. 
Potatoes are transported in open box pallets or bigbags through whole Switzerland from farmers to warehouses/ distribution centres or from distribution centres to potato processors, which favours the spreading.
In Switzerland, the use of certified seed potatoes is compulsory. Therefore, all famers use certified seed potatoes. A sample of all batches of certified seed potatoes produced in Switzerland are visually controlled on the outside and a certain percentage of these samples are also cut to control the inside of the tubers. Only few farmers use self-saved potatoes from the previous year. However, no self-saved seed potatoes are traded among farmers. Furthermore, these farmers store such seed potatoes under adequate conditions (4 - 5°C, closed storage). Therefore, the spread via seed potatoes would be much lower compared to South and Central America or the Azores where this is the major pathway for spreading. 
To some extent, machinery used for tillage, planting and harvesting are shared by farmers. These machines are usually only poorly cleaned when moved from one field to another. Furthermore, contractors set up potato fields with “all in one” machines (tillage, planting and hilling) for farmers in a whole region. However, they do not operate throughout Switzerland but only at regional levels. Potatoes are only planted when the soil is dried off, hence only a small amount of soil will adhere to the machines. It is not possible to move big volumes of soil through the movement of machines. 
	Rating of the magnitude of spread
	Low ☐
	Moderate X
	High ☐

	Rating of uncertainty
	Low ☐
	Moderate X
	High ☐


12. Impact in the current area of distribution
T. solanivora is considered as one of the most important insect pests of potatoes in areas where it occurs (Carrillo and Torrado-Leon 2013) including Spain (EFSA 2018). Infestations can lead to complete losses in the field or storage, when the climatic conditions are favourable and only poor management practices are applied (Carrillo and Torrado-Leon 2013). Heavily infested tubers cannot be used for human consumption nor animal feed (EFSA 2018). Schaub et al. state that T. solanivora causes losses of 2- 15% in the Andean potato production during dry season (Schaub et al. 2016). On Tenerife yield losses of 50% where attributed to infestations of T. solanivora in combination with a severe drought (EFSA 2018). Heavy infestations and losses on Tenerife can also be attributed to the lack of coordinated and extensively applied control methods like the collection of infested tubers and cultural practices (Corral et al. 2017). The trade restriction between Tenerife and other Canary Island, Spain mainland or other countries has also negatively affected the potato sector on Tenerife (Corral et al. 2017).
Potato production costs increase in areas where T. solanivora occurs due to the increased use of insecticides (Villanueva and Saldamando, 2013). Furthermore, the increased use of insecticides harms the environment. In countries where potatoes are an important family staple food, losses can also have negative social impacts (CABI 2018).
Insecticides are applied against T. solanivora. However, there effectiveness depends much on the timing and target (Carrillo and Torrado-Leon 2013). Insecticides cannot reach larvae inside the tubers. Hence, they can only be applied against adults or eggs (ibid). Cultural control methods include deep planting and high hilling, irrigation, timely and complete harvesting, the usage of certified seed potatoes and crop rotation (ibid). Infested tubers have to be burned or buried immediately (Corral et al. 2017). To avoid damage in stores, temperature should be at or below 8 °C and diffuse lightening can help as well (EFSA 2018). Otherwise tubers can be washed and/ or treated with Baculovirus phthorimaea (CABI 2018). Additionally, pheromone traps are used for the detection of T. solanivora or to diminish its populations (ibid). The measures mentioned are measures to avoid damages and losses but will not completely eradicate the moth.
	Rating of the magnitude of impact in the current area of distribution
	Low ☐
	Moderate ☐
	High X

	Rating of uncertainty
	Low X
	Moderate ☐
	High ☐


The rating chosen should be based on the highest type of impact.  
13. Potential impact in the PRA area 
Potential impact in Switzerland are most likely to be lower than in already infested areas in Europe and South and Central America. The seasonal climate with cold winters and rather wet springs and summers combined with low storage temperatures would only allow low development rates. Furthermore, the strict usage of certified seed potatoes would hinder a fast propagation. 
However, T. solanivora is a quarantine pest and therefore regulated. Infestation with T. solanivora in Switzerland would most likely lead to export restriction and trade and transport regulations within Switzerland. Depending on the season, export restrictions would lead economic losses. However, only small portions of the harvest are exported (from 2000 to 2016 between 0.16 and 6.74 % of the total production was exported; Swisspatat 2017). In return, trade and transport regulations within Switzerland would have severe impacts on the Swiss potato production. 
In the Swiss potato production, insecticides are only applied in very few occasions. Infestation with T. solanivora could lead to higher usage of insecticides with economic consequences for farmers and adverse effects on the environment. However, considering the low effectiveness of insecticides and the Swiss national action plan to reduce the usage of pesticides, it is unclear to what extent the insecticide usage would increase, if at all.
Will impacts be largely the same as in the current area of distribution? No
If No
	Rating of the magnitude of impact in the area of potential establishment
	Low ☐
	Moderate X
	High ☐

	Rating of uncertainty
	Low X
	Moderate ☐
	High ☐


14. Identification of the endangered area
All potato producing areas in Switzerland and potato warehouses.
15. Overall assessment of risk 
The likelihood of T. solanivora to enter Switzerland is low. Important import restrictions are in place. However, private persons might illegally import potatoes from South and Central America, the Canary Island or infested areas in Spain. 
Due to cold winters a long term establishment of T. solanivora in Switzerland is only possible when T. solanivora is able to develop in potato warehouses with tubers for processing or consumption and can escape from there to potato fields in spring. This might be possible due to open transports of potatoes from warehouses/ distribution centres to potato processors or retailers. However, due to the low storage temperatures, it is not clear, if T. solanivora could develop and built up populations. Therefore, the risk of establishment is rated as low but uncertainty as moderate. 
The strict usage of certified seed potatoes would hinder a fast spread. But potatoes are transported within whole Switzerland which would favour the spreading.
Direct impact from damages caused by T. solanivora are estimated to be low. However, export restrictions and trade restrictions within Switzerland would harm the potato sector. 
So far, no additional phytosanitary measures are needed to reduce the risk arising from T. solanivora.
Stage 3. Pest risk management
16. Phytosanitary measures
So far, no additional phytosanitary measures are needed to reduce the risk arising from T. solanivora.

	As described in PM 5/3 possible options for phytosanitary measures include 
Options at the place of production
Detection of the pest at the place of production by inspection or testing
Prevention of infestation of the commodity at the place of production (treatment, resistant cultivars, growing the crop in specified conditions, harvest at certain times of the year or growth stages, production in a certification scheme)
Establishment and maintenance of pest freedom of a crop, place of production or area
Options after harvest, at pre-clearance or during transport
Detection of the pest in consignments by inspection or testing
Removal of the pest from the consignment by treatment or other phytosanitary procedures (remove certain parts of the plant or plant product, handling and packing methods, specific conditions or treatments during transport)
Options that can be implemented after entry of consignments
Detection during post-entry quarantine
Consider whether consignments that may be infested be accepted without risk for certain end uses, limited distribution in the PRA area, or limited periods of entry, and can such limitations be applied in practice 
Prohibition
Surveillance, eradication, containment


17. Uncertainty
It is unclear whether T. solanivora would first of all survive and secondly, could built up populations in potato warehouses for consumption and processing. In contrast, uncertainty is low for warehouses storing seed potatoes, as they are stored at around 4 °C. Furthermore, it is uncertain how effective T. solanivora could spread from warehouses to potato fields in spring. 
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