
 

 

This project has received funding from the European Union’s Horizon 2020 research and innovation 
programme under grant agreement N° 773139 
 
 

Grant agreement N. 773139 

 

DELIVERABLE N° 4.1 

Title: Report on stakeholder priorities for tests and general 

prioritisation framework 

 

 

 

Validation of diagnostic tests to support plant health 

  



- 2 - 
 

 

 

Due date Month 18 

Actual submission date 12-12-2019 (Month 20) 

Start date of the project 01-05-2018 

Deliverable lead contractor 
(organization name) 

FERA 

Participants (Partners short names) All partners 

Author(s) in alphabetical order Agstner, B., Jones, G. 

Contact for queries Barbara.Agstner@fera.co.uk 

Level of dissemination  Public 

Type of deliverable Report 

 
 
 

Abstract:  
Main aim of work-package 4 is a better understanding of the demands for current and future testing 
options. This is to be achieved via a qualitative assessment of stakeholder requirements using online 
surveys supplemented by desk-based research, as well as impact assessments. To make the most 
of work-package 4 and to ensure that Test Performance Study (TPS) targets are determined 
considering the latest developments in demand, it was decided - prior to the project start - to use 
the results from the stakeholder survey for prioritising target pests. This also reflects the 
importance of co-design and the multi-actor approach, which are central to this project. Deliverable 
4.1 reports on identified stakeholder priorities for tests as well as the general prioritisation 
framework, which was created in collaboration with all affected work-packages. After applying the 
framework to the long list of target pests obtained through the surveys, the selection of pests for 
TPS round 2 was the following: Arabis mosaic virus, Cryphonectria parasitica, Melampsora medusa, 
Plum pox virus, Tobacco ringspot virus, Tomato Brown Rugose Fruit Virus, Tomato ringspot virus, 
Tomato spotted wilt virus, Xanthomonas citri pv citri, Xylophilus ampelinus. Of those the following 
have been selected: Cryphonectria parasitica (UNITO), Tomato Brown Rugose Fruit Virus (CREA), 
Plum pox virus (ANSES), Tomato spotted wilt virus (NIB), Xanthomonas citri pv citri (ANSES), 
Xylophilus ampelinus (FERA).  
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1. Introduction 
This deliverable serves two main purposes: first, to provide guidance for the test selection in the 

second round of Test Performance Studies (TPS); second, to provide a basis for determining impact 

case studies.  

VALITEST has integrated a strong stakeholder focus across all work-packages to ensure the delivery of 

practical and relevant outputs throughout the project’s lifetime. Uniquely, this also includes a flexible 

component for TPS targets, whereby pests and tests for the second round of TPSs are selected based 

on stakeholder needs in parallel with conducting the initial round, rather than being specified before 

the start of the project.  

2. Methodology 
To maximise the relevance of tests selected for the second round of Test Performance Studies, 

information on current testing priorities was gathered directly from a range of stakeholders and 

supplemented through online research.  

Primary means of data collection were two online surveys hosted by the European and Mediterranean 

Plant Protection Organization (EPPO) and sent to laboratories and national plant protection 

organisations. The laboratory survey (Q1) was designed in collaboration with work-packages 1, 6 and 

7, to ensure consistency and collect up-to-date validation data, as well as with the Euphresco Virfast 

project, to minimise stakeholder fatigue. It consisted of 5 sections: (1) current testing priorities, (2) 

requirements for new or improved tests, (3) validation data, (4) the use of on-site testing kits, and (5) 

the use of High Throughput Sequencing technologies (HTS). For details on the sections see Appendix 

1. In addition, EPPO designed a brief survey for national plant protection organisations (Q2), which 

asked representatives to rank their top 10 priority pests. Results from these surveys have been 

combined and a pest ranking - supplemented with additional information on their national and 

international status - was presented to the TPS organisers in work-package 1.  

For this deliverable we were specifically interested in parts 1 and 3 of Q1, as they directly inform the 

prioritisation process (see Figure 1). Other parts of the survey will be analysed in more detail later in 

the project and form part of the wider discussion with risk managers and test providers.  
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3. Prioritisation Framework 
In order to select tests for the second round of TPSs, several sessions were organised between all 

affected work-packages and specifically with WP1 partners working on the actual organisation of Test 

Performance Studies. During these discussions, it became clear that what work-package 4 should 

provide is a list of pests, rather than tests, where tests are defined as the combination of pest, matrix 

and method. This has several reasons: first and foremost, the selection of tests is a complex process 

which needs to take into account a number of practicalities of organising a TPS, test context, as well 

as specific competencies of partner organisations. In addition, from a project point of view a certain 

breadth of organism types and other characteristics was required, as well as considerations whether 

other projects are already covering certain organisms; for example, a lot of work is currently done on 

Xylella fastidiosa. Therefore, a framework was to be created, which aggregated the ranked results 

from both surveys (Q1 and Q2) according to the priorities given by respondents. The combined ranking 

was then to be transformed into an interactive excel table, including supplementary information on 

each pest’s status, like whether it is currently a European priority, and whether respondents are using 

kits or on-site test. In order to determine whether it currently is a European priority several sources 

were used, which are summarised in Table 1. This list was then to be passed on to WP1 partners, to 

exclude pests already covered by other research or sufficiently validated. After adding additional high-

priority pests of interest due to their phytosanitary importance, WP1 partners then were to volunteer 

for those pests their labs could cover. Lastly, selected labs were to identify methods and sample types 

and combine them into a scope definition; with the help of WP2 sample numbers were defined. This 

process is depicted in Figure 2 and finalised scope descriptions can be found in Appendix 3: Scope. 

 
Figure 2. Prioritisation Framework 
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Due to the large discrepancy between test numbers described in section 4.1 it was decided to base 

the ranking on listed priorities rather than overall test numbers. In other words, for both surveys a 

pest would get points according to their rank. For Q1 where we asked for the top 5 pests, this meant 

giving 5 points to all pests which have been ranked as most important, 4 to the second, etc.; for Q2 

weights started at 10 as we asked for the top 10 pests. These were then added across pests, creating 

the basis for the ranking.  

 
Table 1. European Priorities 

EU Annexes At the time of writing this report the European plant health legislation contains a 
number of annexes categorising identified harmful organisms:  
IA Harmful organisms whose introduction into, and spread within, all member states 
shall be banned, where  

IAI Harmful organisms not known to occur in any part of the community and 
relevant for the entire community and  
IAII Harmful organisms known to occur in the community and relevant for the 
entire community; 

IB Harmful organisms whose introduction into, and whose spread within, certain 
protected zones shall be banned; 
IIA Harmful organisms whose introduction into, and spread within, all member states 
shall be banned if they are present on certain plants or plant products, where 

IIAI Harmful organisms not known to occur in the community and relevant for the 
entire community and 
IIAII Harmful organisms known to occur in the community and relevant for the 
entire community; 

IIB Harmful organisms whose introduction into and spread within certain protected 
zones shall be banned if they are present on certain plants or plant products) 

EPPO Alert 
lists 

A1: List of pests recommended for regulation as quarantine pest (absent from the 
EPPO region); 
A2: List of pests recommended for regulation as quarantine pest (locally present in 
the EPPO region); 
Alert List: In order to keep the Alert List reasonably short, pest are included on a 
temporary basis 

Survey co-
funded by 
EU for 
2019-2020 

As per directive EU 2000/29 and Regulation (EU) No 652/2014 and following 
Commission implementing decision 2018/2491 identified as priority for 2019-20 for 
Union financial support, as regards the orientation of national programmes for pest 
surveys for the protection of the Union territory. For the Commission Implementing 
Decision of 30.04.2018 establishing a work programme for the years 2019-2020 for 
the implementation of survey programmes for pests see: 
https://ec.europa.eu/food/funding/plant-health/survey-programmes_en [last 
accessed in November 2019] 

 

4. Stakeholder Priorities 

4.1. Survey Descriptives 
Q1 was sent to representatives of all 107 laboratories registered in the EPPO diagnostic database; 33 

of those laboratories are located in European countries of which 24 are EU countries. 38 individual 

laboratories and institutions across 25 countries responded to Q1 (35% response rate). Please note 

that bigger organisations with separate departments for bacteriology, virology, nematology, 

entomology and mycology have been asked to submit individual responses for each department. 

https://ec.europa.eu/food/funding/plant-health/survey-programmes_en
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14 national plant protection organisations responded to Q2. The majority of NPPOs were from 

countries which have also participated in Q1 (Figure 3).  

Overall 115 priority pests have been identified by respondents of Q1, of which 98 were specified at 

species level: 18 bacteria, 15 fungi, 14 

insects, 10 nematodes, 5 

phytoplasmas, 32 viruses and 4 weeds. 

31 of those organisms have also been 

listed by respondents of Q2, who 

added an additional 25 pests. Around 

50% of all organisms listed can be 

found on an EPPO list (alert, A1 or A2). 

Similarly, about half of the pests listed 

in Q1 were also listed in an EU annex, 

whereas NPPOs seem to have a larger 

focus on currently unlisted organisms; 

this likely reflects the horizon scanning 

responsibilities of NPPOs.  

 

Figure 3. Survey respondents (Europe) 
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4.2. Laboratory Survey 
This section reports on current testing priorities collected in Q1. As mentioned above, 98 species were 

listed in total. Most of the species reported (50%) were primarily tested for using molecular methods, 

followed by serological methods (30%); morphological, plating and biochemical methods were only 

used for a limited number of organisms and HTS was only reported in the case of Citrus tristeza virus. 

For a full list see Appendix 2.  

Most tests were performed for plum pox virus, prunus necrotic ringspot virus and grapevine fanleaf 

virus. This result is primarily influenced by Italy, followed by France, GB and Turkey, as they have 

reported the highest number of tests for priority pests. To avoid results being skewed by these 

differences we have further looked at a ranking based on the weighted priority, with the top ranked 

organisms being Clavibacter michiganensis subsp. sepedonicus, Ralstonia solanacearum and Xylella 

fastidiosa. Despite the two approaches resulting in different rankings, around three quarters (13) of 

the top 20 pests remain the same: 

Table 2. Stakeholder priorities for testing – laboratory survey 

Organism Method Matrix European priority* 

Arabis mosaic virus Biochemical Leaves, woody 
cuttings 

IIAII 

Citrus tristeza virus Serological, (HTS) Woody cuttings, 
leaves 

A2, IIAI, survey co-
funded by EU for 2019-
2020, NPPO priority 

Clavibacter 
michiganensis subsp. 
Sepedonicus 

Serological, molecular, 
(biochemical) 

Leaves, tubers A2, IAII, survey co-
funded by EU for 2019-
2020, NPPO priority 

Erwinia amylovora Plating, serological, 
molecular 

Leaves, fruits, roots, 
woody cuttings 

A2, IIAII, NPPO priority 

Globodera pallida Morphological, 
molecular 

Soil, tubers, roots A2, IB, survey co-
funded by EU for 2019-
2020, NPPO priority 

Globodera 
rostochiensis 

Morphological, 
(molecular) 

Soil, tubers A2, IB, NPPO priority 

Grapevine fanleaf virus Biochemical, 
serological, 
(molecular) 

Woody cuttings, 
leaves 

--- 

Pepino mosaic virus Serological Leaves, fruit, seed A2, NPPO priority 

Plum pox virus Serological, 
(molecular) 

Leaves, fruit, woody 
cuttings 

A2, IIAII, NPPO priority 

Potato spindle tuber 
viroid 

Molecular Leaves, fruit, tubers, 
seeds, herbaceous 
cuttings 

A2, IAI 

Ralstonia 
solanacearum 

Serological, plating, 
biochemical, 
(molecular) 

Tubers, roots, 
herbaceous cuttings, 
leaves 

A2, IAII, survey co-
funded by EU for 2019-
2020, NPPO priority 

Strawberry latent 
ringspot virus 

Serological Leaves, seeds IIAII 

Xylella fastidiosa Molecular Leaves, herbaceous / 
woody cuttings  

A2, IAII, survey co-
funded by EU for 2019-
2020, NPPO priority 

*European priority: see table 1 
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4.3. NPPO Survey 
Applying a similar ranking approach to Q2 shows that for NPPOs the biggest perceived threat currently 

by far is Xylella fastidiosa, followed by Bursaphelenchus xylophilus and Candidatus phytoplasma vitis:  

Table 3. Stakeholder priorities for testing – NPPO survey 

Organism European priority* 

Xylella fastidiosa A2, IAII, survey co-funded by EU for 2019-2020 

Bursaphelenchus xylophilus A2, IIAI, survey co-funded by EU for 2019-2020 

Candidatus phytoplasma vitis A2, IIAII, survey co-funded by EU for 2019-2020 

Clavibacter michiganensis subsp. sepedonicus A2, IAII, survey co-funded by EU for 2019-2020 

Phytophthora ramorum A2 

Erwinia amylovora A2, IIAII 

Ralstonia solanacearum A2, IAII, survey co-funded by EU for 2019-2020 

Anoplophora glabripennis A1, survey co-funded by EU for 2019-2020 

Candidatus Liberibacter solanacearum A1, survey co-funded by EU for 2019-2020 

Citrus tristeza virus A2, IIAI, survey co-funded by EU for 2019-2020 

Anoplophora chinensis A2, IAI, survey co-funded by EU for 2019-2020 

Synchytrium endobioticum A2, IAII, survey co-funded by EU for 2019-2020 

Tomato brown rugose fruit virus AL 

Guignardia citricarpa A1, IIAI, survey co-funded by EU for 2019-2020 

Plum pox virus A2, IIAII 
*European priority: see table 1 

 

 

5. Results and Discussion 
As described in section 3 an interactive spreadsheet was produced (Figure 5). After adding two 

additional pests (Xylophilus ampelinus and Tomato Brown Rugose Fruit Virus) the list shown in Table 

4 was presented to WP1 partners. This table was completed with information about ongoing research 

projects and available validation data for the pests listed. Ultimately six pests were selected (Table 4) 

and test scopes were produced (Appendix 3: Scope). 

It should be noted that the surveys provide a snapshot of current testing priorities for laboratories 

and NPPOs across Europe. While most European countries could be reached with either one survey or 

both, there are differences in the number of responses per country. Ideally, the surveys would 

therefore be complemented by an impact assessment based on national and / or European risk 

assessment data, which would add an additional dimension to the ranking. Such an assessment would 

take standard risk assessment factors such as the host distribution, spread characteristics and impact 

of the pest into account; furthermore, distributional elements such as the public nature of some hosts 

or specific industry interests could be considered. While such an extensive approach was not feasible 

within the timeframe available, it will be discussed within future deliverables and impact assessments. 

Another interesting dimension is interactions between interests of a number of stakeholders, 

including laboratories (incl. project partners), kit providers and risk managers. Again, these will be 

explored in more depth in the second half of the project. 



- 10 - 
 

 

Figure 5. Ranking process and resulting spreadsheet 

 

Table 4. Selection of pests for TPS round 2 Table 5. TPS round 2 – pests and TPS organizers selected 
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Appendix 1: Survey Information Requirements 
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Appendix 2: Full Pest List and Preferred Methods 
Organism Molecular 

methods 
HTS Morpholo

gical 
methods 

Serologic
al 
methods 

Plating  Biochem. 
methods 

Acidovorax citrulli 100      

Alternaria tenuis 100      

Ambrosia artemisiifolia     100       

Anoplophora glabripennis 100      

Apple chlorotic leaf spot virus    100   

Apple mosaic virus    100   

Arabis mosaic virus    5  95 

Armillaria mellea 100      

Beet necrotic yellow vein virus 100      

Bursaphelenchus xylophilus 56  44    

Candidatus Liberibacter africanus 100      

Candidatus Liberibacter solanacearum 100      

Candidatus Phytoplasma mali 100      

Candidatus Phytoplasma prunorum 100      

Candidatus Phytoplasma vitis 100      

Ceratitis capitata 8  92    

Cherry rasp leaf virus 100      

Citrus tristeza virus 
 

1  99   

Clavibacter michiganensis subsp. 
Michiganensis 

100   
 

  

Clavibacter michiganensis subsp. 
Sepedonicus 

16   79  5 

Cryphonectria parasitica 
 

 23  77  

Cyperus esculentus 100  
 

 
 

 

Diabrotica virgifera virgifera          

Diaporthe vaccinii 
 

   100  

Dothistroma septosporum 100      

Elsinoe australis 100      

Elsinoe fawcettii 100      

Erwinia amylovora 21   34 45  

Fusarium circinatum 9  91    

Globodera pallida 20  80    

Globodera rostochiensis 7  93    

Grapevine bois noir phytoplasma 100      

Grapevine fanleaf virus 1   24  75 

Grapevine leafroll-associated virus 1 
 

 
 

100   

Grapevine leafroll-associated virus 2    71  29 

Grapevine leafroll-associated virus 3      100 

Melampsora medusae 100      

Meloidogyne chitwoodi 100      
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Meloidogyne fallax 100      

Pantoea stewartii 
 

  100   

Pea necrotic yellow dwarf virus 100      

Pennisetum setaceum 100      

Pepino mosaic virus    100   

Pepper mild mottle tobamovirus    100   

Phocine morbillivirus    100   

Phyllosticta citricarpa 100      

Phytophthora ramorum 100      

Pineapple mealybug wilt-associated 
virus 1 

100      

Plenodomus tracheiphilus 100      

Plum pox virus 1   99   

Potato leafroll virus 100      

Potato spindle tuber viroid 100      

Potato stolbur phytoplasma 100      

Potato virus X 
 

  100   

Potato virus Y 100   
 

  

Prune dwarf virus 
 

  100   

Prunus necrotic ringspot virus 
 

  100   

Pseudomonas syringae pv. Tomato 100   
 

  

Ralstonia solanacearum 9   74 2 15 

Ralstonia solanacearum race 1 100   
 

  

Ralstonia solanacearum race 2    100   

Ralstonia solanacearum race 3    25 75  

Ralstonia solanacearum sensu lato 100   
 

  

Strawberry latent ringspot virus 
 

  100   

Tobacco rattle virus 100   
 

  

Tobacco ringspot virus 78   22   

Tomato leaf curl New Delhi virus 100   
 

  

Tomato leaf curl virus 
 

  100   

Tomato mosaic virus 
 

  100   

Tomato ringspot virus 86   14   

Tomato spotted wilt virus 
 

  100   

Tomato yellow leaf curl virus         

Turnip yellows virus 
   

100   

Tuta absoluta             

Xanthomonas arboricola pv. Pruni 
    

100 
 

Xanthomonas campestris pv. 
Campestris 

            

Xanthomonas citri pv. Citri             

Xiphinema index             

Xylella fastidiosa 100      

Xylella fastidiosa subsp. Pauca 100      
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Appendix 3: Scope of Test Performance Studies – round 2 
 

Tomato Spotted Wilt Virus 
 

Methods 
 

ELISA RT-PCR real time RT-PCR other 
methods 
applicable for 
on-site: LFD 

sample type (DNA, plant 
material with deactiv. pests, 
etc.) 

Infected/ non-
infected plant 
material 

Infected/ non-
infected plant 
material 

Infected/ non-
infected plant 
material 

Infected/ non-
infected plant 
material 

matrix (type of plant material: 
seed, leaves, etc.) 

Leaves of tomato  Leaves of tomato  Leaves of tomato  Leaves of tomato  

suitable for: symptomatic / 
asymptomatic sample 

symptomatic symptomatic symptomatic symptomatic 

purpose: detection / 
identification 

detection and 
identification 

detection and 
identification 

detection and 
identification 

detection and 
identification 

type of controls needed (NIC, 
NAC, PAC, PIC, IC, etc) 

PC 
NC 

PAC 
PIC 
NAC 
NIC 

PAC 
PIC 
NAC 
NIC 
IC 

PC 
NC 

no. of samples 22 22 22 22 

max no. of participants 20 20 20 20 

Number of tests that will be included in TPS: 5-8. 

Methods selected for TPSs are those described EPPO standards, from literature search and available 

commercial kits. The most important criteria for test selection are specificity (exclusivity and 

inclusivity) and sensitivity. 

 

Xylophilus ampelinus 

 Methods  
IF DAS-ELISA PCR Real-time PCR 

sample type (DNA, plant 
material with pests, etc.) 

Plant material 
spiked with 
culture 

Plant material 
spiked with 
culture 

Plant material 
spiked with 
culture and DNA 
extracts 

Plant material 
spiked with 
culture and DNA 
extracts 

matrix (type of plant 
material: seed, leaves, etc.) 

Stem material Stem material Stem material Stem material 

suitable for: symptomatic / 
asymptomatic sample 

symptomatic / 
asymptomatic  

symptomatic / 
asymptomatic  

symptomatic / 
asymptomatic  

symptomatic / 
asymptomatic  

purpose: detection / 
identification 

detection detection detection detection 

type of controls needed (NIC, 
NAC, PAC, PIC, IC, etc) 

PC; NC (buffer) PC; NC (plant); 
NC (buffer) 

NIC; NAC; PIC; 
PAC 

NIC; NAC; PIC; 
PAC 

no. of samples 24 24 24 24 

max no. of participants 20 20 20 20 
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Methods select for TPS are those described in EPPO standards, from literature search and available 

commercial kits. 

Analytical sensitivity and specificity will be evaluated on DNA extracted from pure cultures or pure 

cultures of Xylophilus ampelinus from different geographical regions and other relevant species. 

Repeatability and reproducibility will also be evaluated. 

 

Plum pox virus 

PPV on-site testing Methods 
 

On-site  
LFD serologic 

On-site  
LFD  
PCR 

On-site 
LAMP 

sample type (DNA, plant 
material with deactiv. pests, 
etc.) 

Infected/ non-
infected plant 
material 

Infected/ 
non-infected 
plant 
material 

Infected/ non-infected plant 
material 

matrix (type of plant 
material: seed, leaves, etc.) 

Freeze-dried 
leaves 

Freeze-dried 
leaves 

Freeze-dried leaves 

suitable for: symptomatic / 
asymptomatic sample 

symptomatic / 
asymptomatic  

symptomatic / 
asymptomatic  

symptomatic / asymptomatic  

purpose: detection / 
identification 

detection detection detection 

type of controls needed (NIC, 
NAC, PAC, PIC, IC, etc) 

PC, NC   PC, NC   PC, NC 

no. of samples 22 22 22 

max no. of participants 20 20 20 

Tests selected for TPS are available commercial kits and described on internet sites or pending.  

Tests that can be performed on site or only few step in a room or lab (tests needing a nucleic acid 

extraction step or laboratory tests excluded).  

The most important criteria for test selection are inclusivity and diagnostic specificity. 

 

Cryphonectria parasitica 

 Methods 

 Conventional PCR Real time PCR 

sample type (DNA, plant material 
with deactiv. pests, etc.) 

 Plant material with 
deactivated pathogen 

 DNA extracts 

 Plant material with 
deactivated pathogen 

 DNA extracts 
matrix (type of plant material: 
seed, leaves, etc.) 

Spiked wood material Spiked wood material 

suitable for: symptomatic / 
asymptomatic sample 

Symptomatic / asymptomatic 
sample 

Symptomatic / asymptomatic 
sample 

purpose: detection / identification Detection  Detection  

type of controls needed (NIC, NAC, 
PAC, PIC, IC, etc) 

NAC 
NIC 
PAC 

NAC 
NIC 
PAC 
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PIC PIC 

no. of samples  8 Spiked wood 
material samples 

 8 DNA sample 
extracts  

 8 Spiked wood 
material samples 

 8 DNA sample 
extracts 

max no. of participants 15 15 
Methods selected for TPS are those found in literature and only molecular methods were selected. 

Morphological methods were ignored, including EPPO standard PM 7/45(1). No commercial kits are 

available.  

 

Xanthomonas citri pv citri 
 

Met
hods 

      

 
plati
ng 

IF ELISA PCR real-time 
PCR 

LAMP other 
methods 
applicable 
for on-site 

sample type (DNA, plant 
material with deactiv. pests, 
etc.) 

- - - DNA DNA DNA - 

matrix (type of plant 
material: seed, leaves, etc.) 

- - - Leaves/ 
fruits 

Leaves/ 
fruits 

Leaves/ 
fruits 

- 

suitable for: symptomatic / 
asymptomatic sample 

- - - symptomat
ic/ 
asymptoma
tic 

symptomat
ic/ 
asymptoma
tic 

symptomat
ic/ 
asymptoma
tic 

- 

purpose: detection / 
identification 

- - - detection detection detection - 

type of controls needed (NIC, 
NAC, PAC, PIC, IC, etc) 

- - - PAC 
NAC 

PAC 
NAC 

PAC 
NAC 

- 

no. of samples - - - 20-25 20-25 20-25 - 

max no. of participants - - - 20 20 20 - 

The TPS aims to compare molecular methods. Molecular methods selected for TPS are those described 

in IPPC and EPPO standards, from literature search and available commercial kits. The most important 

criteria for test selection are specificity (exclusivity and inclusivity) and sensitivity. 

 

Tomato Brown Rugose Fruit Virus  
 

Methods 
 

DAS-ELISA RT-PCR 
 

Real-time PCR 
 

Other methods 
applicable for 

on-site: 
Immunostrip 

for tobamovirus 

sample type (DNA, plant 
material with deactiv. pests, 
etc.) 

Freeze dried 
leaves and 
fruits extract 

Freeze dried 
leaves and fruits 
extract 

Freeze dried 
leaves and 
fruits extract 

Freeze dried 
leaves extract 



- 23 - 
 

matrix (type of plant 
material: seed, leaves, etc.) 

Leaves/ fruits 
of tomato and 
pepper 

Leaves/ fruits of 
tomato and 
pepper 

Leaves/ fruits 
of tomato and 
pepper 

Leaves of 
tomato and 
pepper 

suitable for: symptomatic / 
asymptomatic sample 

symptomatic / 
asymptomatic  

symptomatic / 
asymptomatic  

symptomatic / 
asymptomatic  

symptomatic / 
asymptomatic  

purpose: detection / 
identification 

detection detection detection Early warning 

type of controls needed (NIC, 
NAC, PAC, PIC, IC, etc) 

PC; NC 
(plant); NC 
(buffer) 

NIC; NAC; PIC; 
PAC 

NIC; NAC; PIC; 
PAC 

PC; NC (plant);  

no. of samples 22 22 22 22 

max no. of participants 25 25 25 25 

 

The purpose of the TPS is to compare the performance of different 5-8 tests.  

Methods selected for TPS are those described from literature search, ISF protocol and available 

commercial kits. None EPPO standard is available. The most important criteria for test selection are 

specificity (exclusivity and inclusivity) and sensitivity. 

Lateral flow will be included to have an on-site method for an early ToBRFV warning. 

 


