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[bookmark: _Toc129089210][bookmark: _Toc129273479]Tomato brown rugose fruit virus (ToBRFV)

[bookmark: _Toc129089211][bookmark: _Toc129273480]General information
ToBRFV is a tobamovirus regulated by the emergency measures in Commission Implementing Regulation (EU) 2020/1191, and it has been reported in Asia, North America and Europe. ToBRFV systemically infects its host plants and can maintain its viability even outside of its host plants on biological and inert surfaces. The survival time of the virus outside its host remains uncertain. The main transmission mechanism for ToBRFV is mechanical, mediated by agricultural practices, pollinators and/or during seed germination. ToBRFV can naturally infect tomato (Solanum lycopersicum) and susceptible peppers (Capsicum annuum and C. chinense), however, experimental infections have been reported in other families, such as Solanaceae, Amaranthaceae, Apocynaceae and Asteraceae. 
Resistance genes to tobamoviruses have been identified and described either in tomato or in pepper. In tomato, ToBRFV overcome all three tobamovirus resistance genes, while resistant C. annuum varieties may become susceptible at elevated temperatures (30– 32°C). Thus,  uncertainties remain on the resistance of Capsicum varieties depending on resistance gene(s) present and on the environmental conditions.
ToBRFV is expected to be able to establish in all areas in the EU where hosts are present in either protected or field conditions. ToBRFV spreads through the movement of infected seeds, plants for planting, fruits, flight of pollinators and agricultural practices. 
ToBRFV can induces a wide range of symptoms on the leaves and fruits of infected host plants, however infections may also be asymptomatic. In addition, symptoms may not be specific and can be confused with those induced by other viruses. Therefore, surveillance based solely on visual examination is not sufficient for the detection and identification of ToBRFV and sampling, and molecular identification of the virus in the laboratory is recommended. 
	Scientific name
	Tomato brown rugose fruit virus

	Taxonomy
	Alsuviricetes, Martellivirales, Virgaviridae,tobamovirus

	Common name
	virus du fruit rugueux brun de la tomate

	Natural Hosts
	S. lycopersicum (tomato), susceptible C. annuum (bell pepper), C. chinense (habanero chilli pepper)

	Pest Survey Card
	
https://efsa.europa.eu/plants/planthealth/monitoring/surveillance/tomato-brown-rugose-fruit-virus


	Index of the EFSA Plant Pest Survey Toolkit
	https://efsa.europa.eu/plants/planthealth/monitoring/surveillance/index






Preparatory tasks before the workshop:
Register to R4EU (https://r4eu.efsa.europa.eu) platform by 12 April latest.
Read the Pest Survey Card for the chosen pest and extract, if available, and prepare the relevant information for your survey area for:
1. Characterising the pest in your survey area 
a. Transmission mechanisms  
b. Timing when suitable hosts are present either in protected or field conditions
c. Etc..

2. Characterising the area to survey and the host plants targeted by the survey
a. Identify the NUTS2/3 region(s) for which the survey will be designed.
b. Define the epidemiological units for which sample size will be calculated. 
c. Assess the population size of host plants in each epidemiological unit.
d. Etc.
3. Characterising the methods used for detection and identification
a. Identify the methods available in your MS for detection and identification of ToBRFV
b. Select from the sequence of methods you will apply for detection and identification of the pest
c. Provide the information on the performance of the methods in your MS or NUTS area
d. Etc.

As an example, please find below a table with invented values for a fake area SURVEYLAND required to design the survey using RiPEST
	
	Example 
	Values

	(Survey area) NUTS area
	Surveyland
	

	Target  population
	Tomato plants in Surveyland
	

	Epidemiological Unit 1 (Epi 1)
	Nursery
	XX = N° of Ha

	Inspection Units
	Seedlings 
	N° of Ha * Planting density =
YY number of inspection units in Epi 1 

	Risk areas
	Nurseries importing seeds from areas where ToBFRV occurs
	10% with a RR of 2 

	
	Baseline rest of nurseries
	90% with a RR of 1

	Method sensitivity- Sampling effectiveness
	Nurseries seedlings
	100%

	Method sensitivity – Diagnostic sensitivity
	Molecular tests
	100%

	
	
	

	Epidemiological Unit 2 (EPI 2)
	Tomato production greenhouse
	WW = N° of Ha

	Inspection Units
	Tomato plants in production
	N° of Ha * Planting density =
ZZ number of inspection units in Epi 2

	Risk areas
	Greenhouses surrounding Nurseries
	1% with a RR of 2 

	
	Baseline rest of production area
	99% with a RR of 1

	Method sensitivity- Sampling effectiveness
	Production greenhouses plants
	90%

	Method sensitivity – Diagnostic sensitivity
	molecular tests
	100%



[bookmark: _Toc129089212][bookmark: _Toc129273481]Exercise scenario
[bookmark: _Hlk129351266]You discovered that a greenhouse tomato production site in the survey area, was opened 6 months ago. You discovered that the seedlings they used were originating from an area where ToBRFV has recently been reported. No survey for this pest was ever conducted in the tomato production site.
[bookmark: _Int_KV4sMHba]Please design a detection survey to demonstrate that the area is free of pests. 

[bookmark: _Toc129089213][bookmark: _Toc129273482]Survey area and host plants
Choose one of the NUTS3 region in any of the EU Member State where S. lycopersicum and susceptible C. annum are distributed and ecoclimatic conditions are favourable for ToBRFV establishment. As an example, you can consider the data for Andalucía (NUTS3), to design your survey.

[bookmark: _Toc129089214][bookmark: _Toc129273483]Target population
To design the survey, use a one-step approach. Define epidemiological unit and inspection unit according to information provided in the Pest Survey Card.
To assess the size of the target population, use available sources and your experience. Do not consider the target population size as infinite.
Identify relevant risk factors (and risk location and areas) for the surveyed area, considering the proportion of the target population included in each risk area.

Detection methods
Please identify one or more detection methods. Consider the inspection units from previous steps. The overall performance of the detection method (sampling effectiveness and method sensitivity) must be assessed, considering the sequence of operations followed in the detection and identification process from the field to the laboratory. 

[bookmark: _Toc129089215][bookmark: _Toc129273484]Estimate sample size
The survey should be designed for achieving an overall confidence level of 95% to detect the design prevalence of 1%. 
Based on the information provided in the Pest Survey Card and in the previous steps, identify the number of risk levels, relative risk and percentage of inspection units in each epidemiological unit for each relative risk level.
Generate the conclusion using RiPEST of the survey you have implemented following the design
· case 1: no pest was found
· case 2: 5 positive samples were found 
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