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Preliminary note:  We present the two deliverables D 1.2 and D 1.3 in a single report because the selection of key datasets and trend analysis in D. 1.3 directly arises from the inventories and descriptions of datasets carried out in D.1.2. Deliverable 1.2 generated temporary Excel spreadsheets that were assessed and improved in D. 1.3 and have thus been superseded.  

1     Introduction and objectives

The lack of data is a major challenge in pest risk analysis (PRA) worldwide, and in Europe in particular. PRAs have very high data demands. A large amount of information may be required on the pest itself, the situation in its current area of distribution, the pathways of entry, the factors affecting its establishment, spread and impacts in the area under threat and the measures available for its management. In Europe, PRAs are produced by experts who are likely to have access to the data required to analyse the risks posed to their own country but cannot readily obtain the data necessary to expand their analysis to cover the whole EU. Clearly, it is essential that such data are obtained so regulations are based on PRAs relevant to every EU member state. Furthermore, the new tools developed in PRATIQUE will require additional datasets and information sources, both for their development and utilisation.

The main objectives of the first workpackage of PRATIQUE are precisely to construct an inventory of the key national, European and global datasets required for the production of PRAs relevant to the whole Europe; to assemble the key datasets, to fill gaps, identify opportunities for integration and ensure they are readily accessible to pest risk analysts; to collect data and build the datasets that are needed for the development of new tools, the enhancement of existing techniques, test cases and examples of best practice undertaken in WP2 to WP6. In this report, we present the efforts of the PRATIQUE partners to collect and describe datasets and information sources that are necessary to carry out PRA in the whole of Europe, and to select key datasets to be integrated into the PRA scheme developed in WP6. In addition, we used the datasets on pest interception and establishment collected in the process of PRATIQUE to analyse temporal trends in the introduction, establishment and impact of non-indigenous pests in Europe. A report on the identification of gaps is provided in Deliverable 1.4. 
2      Methods
2.1   Dataset collection

The first step was to identify existing national and international datasets and information sources that are already available. These datasets and information sources were collected by all PRATIQUE partners and integrated in four Excel spreadsheets representing the four key information components required for PRAs:
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Information on the pest in its current area of distribution (task 1.1, leader F. Petter, EPPO)
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Information on pathways, including trade, production and economic datasets (task 1.2, leader M. Mourits, WU)

[image: image4.png]



Information on the area under consideration for the PRA (task 1.3, leader H. Anderson, FERA)
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Information on pest management (task 1.4, leader H. Kehlenbeck, JKI)

Searches focused mainly on websites but references to books and other printed material were also gathered and considered when no website alternative was found. For each dataset and information source, the following information was collected:
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Name
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Link (or reference)
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Short description 
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Language
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Time period
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Issue/remark
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Geographic area
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Type of organisms covered
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Name of the expert having entered the dataset
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Last date of accession
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Reliability
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Source (government, research or private)

To obtain additional national datasets, particularly for information on trade and economic datasets (task 1.2) on the area under consideration for the PRA (task 1.3), and on pest management and phytosanitary regulations (task 1.4) a European survey was carried out by contacting the national plant protection organisations of all EU member states either by email (20 non-PRATIQUE members) or through participants of a EPPO workshop on PRA held in Cyprus in October 2008. A questionnaire was provided listing all priority dataset categories needed at national level for PRATIQUE and PRAs in general. The gathering of information was made by PRATIQUE with the support of EPPO. The questionnaire format was provided to the EFSA dataset collection project, PRASSIS, coordinated by Vittorio Rossi of the University of Piacenza. The datasets obtained by PRATIQUE and PRASSIS have been shared.

 2.2   Quality and usefulness evaluation

In a second step, the quality and usefulness of the web-based datasets and information sources were assessed. In this process “Quality” was defined as “the extent to which data are regarded as true and credible and highly regarded in terms of their source or contents”. “Usefulness” was defined as “the extent to which the data are applicable, sufficiently up-to-date and complete, and of sufficient depth”. 
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Definition of descriptors

In order to enhance the evaluation of the datasets, descriptors were identified for each dataset. The defined descriptors were chosen to reflect the categories of information needed when performing a PRA according to the EPPO Decision support scheme for PRA and thus allow the datasets to be linked to specific sections (or questions when relevant) of the scheme. 

[image: image19.png]



Evaluation of the datasets

Each dataset was assessed by a PRATIQUE partner or, in a few cases, by an external evaluator, contacted by the task leader. The evaluation consisted of describing the content of each dataset by using descriptors and then assessing their quality and usefulness, in order to identify the most useful datasets for PRA. Excel spreadsheets were constructed to assess each dataset. Each assessor received a specific ‘package’ with links to web based data sources. Within the Excel spreadsheet, three columns were used to record the name of the source, the link to the webpage and the description as given by the person who notified PRATIQUE with respect to this source. The subsequent columns were used for the assessment of the descriptors, followed by a column in which assessors could insert their remarks and a final column expressing the classification of the set as a whole. Assessors were asked to evaluate the data sets per category descriptor as well as for the entire set by giving an appropriate quality mark, viz. A, B, C, D, or U (see definition of the scores in Table 1). The symbol X was used to reflect absence of any information with respect to a specific descriptor.

	Table 1:  Scores used for the evaluation of the quality and usefulness of the datasets, for each descriptor.

	Score
	Definition



	A
	Datasets that are essential, have a high quality and are widely applicable within the PRA area (EU). These can be recommended for use with most European PRAs



	B
	Datasets of good quality but applicable to specific regions within the EU PRA area.



	C
	Datasets that have narrow or very limited usefulness or that largely overlap with the datasets of wider applicability in categories A or B.



	D
	Datasets that cannot be trusted and/or contain too many errors. They are not recommended for use when undertaking PRAs. Largely irrelevant datasets were also placed in this category.

	U
	Datasets which cannot currently be assessed due to a language barrier 


The 27 descriptors used in the evaluation are presented in Table 2 and represent different questions of the EPPO scheme. 

	Table 2:  Descriptors used to describe datasets in the four different dataset categories (see the categories of datasets corresponding to each task in the text)

	Descriptors
	Task 1.1
	Task 1.2
	Task 1.3
	Task 1.4

	Data on entry and pathways
	X
	X
	
	

	General information on pests 
	X
	
	
	

	Taxonomy/Names of pests
	X
	
	
	

	Geographical distribution of pests
	X
	
	
	

	Host plants/habitats of pests
	X
	
	
	

	Economic and social impact
	X
	
	
	

	Environmental impact
	X
	
	
	

	Official phytosanitary measures and regulations
	X
	
	
	X

	Pest control methods
	X
	
	
	X

	Host Management, Husbandry & Production Methods
	
	X
	X
	X

	Crop Production Data
	
	X
	
	

	Export Data
	
	X
	
	

	Consumer Demand Data
	
	X
	
	

	Interception Data
	
	X
	
	

	Yield & Quality Loss Data
	
	X
	
	

	Control Costs and costs of phytosanitary measures
	
	X
	
	X

	Pest spp./Vector spp
	
	
	X
	

	Host distribution – non-crop naturalised hosts
	
	
	X
	

	Host distribution – crops
	
	
	X
	

	Habitat distribution and land use 
	
	
	X
	

	Climatic data 
	
	
	X
	

	Soil data 
	
	
	X
	

	Other abiotic factors 
	
	
	X
	

	Competitors and natural enemies 
	
	
	X
	

	Side effects of pest control and measures
	
	
	
	X

	Detection/early detection of pests/Monitoring
	
	
	
	X

	Cost/Benefits of phytosanitary and control measures 
	
	
	
	X


2.3    Integration into the dataset explorer

The integration of the data sources into the dataset explorer (a system that stores the datasets in a database and provides ready access through the computerised pest risk analysis (CAPRA) scheme) has been undertaken in two steps:

Step 1:  Construction of an online database of datasets (the Dataset Management System) 

Excel files (with dataset ratings) were imported into the Dataset Management System (DMS). The DMS includes 4 subparts corresponding to each type of dataset (1.1, 1.2, 1.3, 1.4). This DMS allows new datasets to be included and the information (rating, weblinks, description etc) held on current datasets to be modified. The online system avoids the complicated maintenance of Excel files. 

An automatic process for regularily checking that the weblinks continue to be valid is under study. For the duration of the PRATIQUE project, if a weblink is broken the task leader will be informed. Weblinks will be maintained by the EPPO Secretariat after the PRATIQUE project has finished. 

Step 2:  The CAPRA
 Dataset Explorer (CDE)

From the DMS, a local database to be used in the CAPRA dataset explorer is generated(see below). If the database of datasets has been updated, a download of the most recent version will be proposed when opening CAPRA. 
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By default only datasets classified as A will appear. If the user wants to access other datasets, he/she will have to select B or C. 

Some sections (or, when relevant, questions) in CAPRA may be linked to specific datasets (as defined by their descriptors). In such cases only datasets relevant to the specific descriptor and classified as A will appear (If the user wants to access other datasets, he/she will have to select B or C).
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In addition the datasets will be described according to the type of pests they cover so that pest-specific datasetsonly appear for relevant pest categories (e.g. a plant dataset will not appear in an insect PRA) 

2.4    Trend analysis

Temporal and spatial trends in the entry and establishment of alien plant pests, pathogens and plants in Europe have already been published in several recent publications, e.g. for insect and disease interceptions in Europe (Roques et al., 2006), insect establishments in Switzerland and Austria (Kenis et al. 2007) and Europe (Roques et al., 2009), invertebrates in Great Britain (Smith et al. 2007), alien species establishments in UK (Hill et al., 2005), plant pathogen establishments in Great Britain (Jones and Baker, 2007), fungi in Europe (Desprez-Loustau, 2009) and plant establishments in Europe (Pysek et al., 2009).  In this report, we undertook new analyses using the most recent data collected by WP1.

The potential entry of alien plant pests and pathogens was analysed using a dataset built from data on the interceptions of non-indigenous plant pest insects in Europe made by the national services of inspection and quarantine for the period 1995–2008. These data were regularly reported as notifications of non-compliance (detection of regulated pests) by EPPO. A total of 15084 interception data were sorted, processed and analysed. The full analysis will be submitted soon for publication in an international journal. In this report, we will present information on: (1) the groups of organisms or organisms intercepted in Europe; (2) the temporal trend in interceptions of invertebrate plant pests and pathogens in the last 14 years; (3) the origin of commodities on which interceptions were made and the temporal trend of the origin; (4) the temporal trend in the commodities on which interceptions were made.

Temporal and spatial trends of establishment of alien plant pests, pathogens and plants were already compiled in the EU project DAISIE (2009). Analyses have already been provided recently by Desprez-Loustau (2009) for fungi, Pysek et al. (2009) for plants and Roques et al. (2009) for terrestrial invertebrates. Thus, we will not repeat these analyses here. However, for terrestrial invertebrates (Roques et al., 2009), the data were re-analysed to restrict the analysis to invertebrate plant pests.

Our survey of existing datasets conducted in WP1 shows that there are no data available to conduct a detailed analysis of the temporal and spatial trends in the economic and environmental impact of alien plant pests, pathogens and pest plants in Europe. The principal difficulty is due to the lack of direct, comparable measurements of impact. Nevertheless, as an indicator of the changing interest in the environmental impact of alien insects, we measured the temporal and spatial variations in the number of European publications dealing with this topic, based on the database constructed by Kenis et al. (2009) as updated for PRATIQUE.  

3     Results and Discussion

3. 1  Dataset collection and quality evaluation

The collection of databases was very successful, both through PRATIQUE partners and through the surveys among NPPOs in Europe. Over 800 electronic datasets and information sources were collected, not counting books. A first sorting was made to eliminate duplicates. The datasets were more or less equally distributed among the four dataset categories (Table 3).

Over 30 experts assigned descriptors to these datasets and information sources and evaluated the quality and usefulness of each dataset in general as well as for each descriptor. In total, 109 datasets were classified as A, 269 as B and 210 as C (see Table 3, and Table 1 for the signification of these scores). Sixty-six datasets were temporarily classified as U because of the language barrier. The remaining datasets were removed because they were of poor quality or irrelevant for PRAs. Thus, 648 datasets are now stored on the PRATIQUE website in Excel spreadsheets. 

	Table 3:  The total number of electronic datasets evaluated by experts, general quality and usefulness scores and total number of datasets retained (scores A+B+C+U)

	Dataset categories
	Total evaluated 
	General Scores
	Total retained 

	
	
	A
	B
	C
	D
	U
	

	Pest in the current area of distribution (task 1.1)
	236
	50 
	61
	53
	70
	2
	166

	Pathways and economic datasets (task 1.2)
	118
	5
	37
	38
	16
	22
	96

	Area under consideration for the PRA (task 1.3)
	266
	30
	105
	91
	27
	13
	239

	Pest management (task 1.4)
	155
	24
	66
	28
	8
	29
	147


	Table 4:  The number of datasets available for each of the 27 descriptors, with the total quality and usefulness scores 

	Descriptors
	Task
	A
	B
	C
	Total

	Data on entry and pathways
	1.1
	18
	14
	5
	37

	
	1.2
	6
	5
	5
	16

	General information on pests 
	1.1
	28
	33
	25
	86

	Taxonomy/Names of pests
	1.1
	41
	40
	24
	105

	Geographical distribution of pests
	1.1
	35
	48
	37
	120

	Host plants/habitats of pests
	1.1
	30
	29
	14
	73

	Economic and social impact
	1.1
	22
	17
	10
	49

	Environmental impact
	1.1
	20
	12
	10
	42

	Official phytosanitary measures and regulations
	1.1
	13
	17
	12
	42

	
	1.4
	36
	23
	1
	60

	Pest control methods
	1.1
	14
	24
	19
	57

	
	1.4
	23
	45
	21
	89

	Host Management, Husbandry & Production Methods
	1.2
	3
	14
	17
	34

	
	1.3
	2
	13
	2
	25

	
	1.4
	16
	21
	10
	47

	Crop Production Data
	1.2
	5
	33
	17
	55

	Export Data
	1.2
	5
	21
	16
	42

	Consumer Demand Data
	1.2
	2
	11
	11
	24

	Interception Data
	1.2
	4
	2
	1
	7

	Yield & Quality Loss Data
	1.2
	2
	1
	2
	5

	Control Costs and costs of phytosanitary measures
	1.2
	2
	1
	4
	7

	
	1.4
	3
	9
	9
	21

	Pest spp./Vector spp
	1.3
	22
	30
	39
	91

	Host distribution – non-crop naturalised hosts
	1.3
	14
	31
	15
	60

	Host distribution - crops
	1.3
	11
	23
	14
	48

	Habitat distribution and land use 
	1.3
	10
	24
	19
	53

	Climatic data 
	1.3
	12
	21
	24
	57

	Soil data 
	1.3
	6
	9
	10
	25

	Other abiotic factors 
	1.3
	5
	11
	8
	24

	Competitors and natural enemies 
	1.3
	7
	5
	12
	24

	Side effects of pest control and measures
	1.4
	13
	20
	11
	44

	Detection/early detection of pests/Monitoring
	1.4
	18
	19
	17
	54

	Cost/Benefits of phytosanitary and control measures 
	1.4
	1
	5
	9
	15


Table 4 shows the number of datasets available for each of the 27 descriptors, with numbers for each quality and usefulness score.  Some descriptors had many datasets identified (e.g. “Geographic distribution of pests” and “pest control methods” had more than 100 datasets each) while others had very few (e.g. “Interception Data”, “Yield & Quality Loss Data” and “Control Costs and costs of phytosanitary measures”, with les than 10 datasets each). These results will be used to assess information gaps in further detail for deliverable 1.4.

Datasets can be consulted here: http://capra.eppo.org. As this area is currently password protected, a login and password will be provided to those needing to consult the datasets. The datasets are also available on the project website as Excel files.

3.2   Trend analysis

Interception data using the EPPO notifications of non-compliance showed the following temporal and spatial trends. Insects accounted for 76% of the interceptions, nematodes for 11%, fungi for 6% and all the other taxonomic groups for less than 3% (Fig. 1). The number of notifications of interception per year increased from less than 300 in 1995 to about 1000 from 1998 to 2006 and to 2000 since 2007 (Fig. 2). Forty-three percent of the interceptions were made on commodities from Asia, followed by Europe (24%) and Africa (21%) (Fig. 3). Interceptions on North American goods were surprisingly low, accounting for less than 2% of the data, although North American invertebrate species represent a sizeable proportion of the new introductions in Europe (Roques et al., 2009). Fig. 4 shows that interceptions on Asian and African commodities have dramatically increased in the last 5 years. Intra-European interceptions have decreased since a peak in 2000, but this is mainly due to changes in trade regulations within the European Union that have removed many border checks between member states. Trends in interception data are affected by many other factors, e.g. the time spent on inspection per commodity, the ease of detection and official requirements for the number of checks (and reduced checks) on imported plant commodities
. Most interceptions were made on vegetables and cut flowers, followed by plants for planting (including potted plants) and fruits (Fig. 5). However, other commodities, such as bonsais and aquarium plants, provided a surprisingly high volume of interceptions considering the low volume of trade they represent compared to other commodities. In recent years, interceptions on vegetables, cut flowers and fruits have increased considerably, in contrast to plants for planting (Fig. 6). However, the volume of interceptions is not necessarily correlated to the threat of a pathway. It is likely that plants for planting carry more temperate species that are able to establish in the wild while many organisms found on cut flowers and fruits are tropical or sub-tropical species that only represent a danger protected crops of minor importance. A more detailed analysis will be provided in the publication. 

Temporal trends in the mean number of alien herbivorous insects and invertebrates newly recorded in Europe are shown in Fig. 7. The mean number of alien herbivores found in Europe per year has increased steadily since 1950. A similar tendency is also found in plant fungi (Fig. 8) and plant establishments in Europe Pysek et al., 2009).  These trends, however, are not necessarily found in all national studies. For example, Jones and Baker (2007) did not find any significant increase in the number of alien pathogens established in UK since 1970. Recent analyses in the spatial trends for establishment of alien species based on the DAISIE database are found in Roques et al. (2009) for terrestrial invertebrates, Desprez-Loustau (2009) for fungi and Pysek et al. (2009) for plants. These will not be discussed here.

The number of studies on the environmental impact of alien insects in Europe is much smaller than that observed in North America and Oceania (fig 9). The same pattern is observed in plants, fungi and other taxonomic groups, except mammals (Vila et al., 2009). However, the number of publications on the environmental impact of alien insects has remarkably increased in recent years, both in Europe and other continents (Fig. 10), suggesting an increasing interest in the topic.
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Fig. 1. Total number of interception cases reported by the national phytosanitary services in Europe during the period 1995–2008, per taxonomic group.
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Fig. 2. Number of interception cases of invertebrates and pathogens reported by the national phytosanitary services in Europe per year, during the period 1995–2008.
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Fig. 3. Total number of interception cases reported by the national phytosanitary services in Europe during the period 1995–2008, per origin of the commodities on which non-indigenous organisms were intercepted. 
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Fig. 4. Number of interception cases reported by the national phytosanitary services in Europe during the period 1995–2008, per year and per origin of the commodities on which non-indigenous organisms were intercepted. 
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Fig. 5. Number of interception cases reported by the national phytosanitary services in Europe during the period 1995–2008, per commodity categories.
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Fig. 6. Number of interception cases reported by the national phytosanitary services in Europe during the period 1995–2008, per commodity categories and per year.
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Fig. 7. Mean number of alien insects and invertebrate herbivores (plant pests) newly recorded per year in Europe, averaged per decade. Based on the DAISIE database (unpublished data from A. Roques)
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Fig. 8. Increase in the number of alien fungal species (84 species subset) recorded in Europe from 1820 to 2007, expressed for decades: left, cumulative records (crosses and solid line; significant exponential adjustment in dashed line); right, number of new records per period (diamonds) (From Desprez-Lousteau, 2009)
[image: image30.emf]0 50 100 150 200 250 300

Africa

Asia

Australia/New Zealand

Europe

North America

South and Central America

Oceanic Islands

No. of publications


Fig. 9. Number of publications describing primary research that investigated the ecological impact of invasive insects and/or the mechanisms underlying these impacts, from different continents and regions. Oceanic Islands includes islands from all oceans and of less than 20,000 km2 (from Kenis et al., 2009).
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Fig. 10. Number of publications on primary research investigating the ecological impact of invasive insects and/or the mechanisms underlying these impacts, from 1970 to 2007, in Europe and other continents. (data from Kenis et al., 2009)

4.      Conclusions

This work probably represents the greatest effort worldwide to collect, describe and assess the datasets and information sources that are needed to carry out PRAs at a continental scale. Datasets will be integrated into the PRA scheme developed in WP6. We have also provided all our datasets to PRASSIS, an EFSA-funded project aimed at delivering an inventory of data sources for pest risk assessment, and the most useful PRASSIS datasets will be incorporated into the PRATIQUE database within a few months.

These datasets have also been used widely throughout PRATIQUE, and will continue to be used to develop new tools and methods and, in particular, to test and validate these tools and methods on selected pest species. In particular, in this deliverable, we have shown how some of these datasets can be used to analyse the trends in the entry, establishment and impact of non-indigenous pests in Europe. 

Despite the extensive search, many information gaps have been identified, some of which are being filled by new datasets built in the framework of PRATIQUE. Deliverable 1.4 will provide a report on gap identification and efforts that are presently being carried out to fill the gaps. 

In this dataset survey, for two reasons, we mainly searched for electronic datasets available as websites, rather than for printed information sources. First, the internet has become the major source of information for pest risk analysis worldwide, even for finding printed references. Secondly, there are too many books, articles and reports that may only very occasionally be used in PRAs and, therefore, collecting and assessing all of them would have been out of the scope of the dataset collection. Nevertheless, we have collected references for some essential and general books and reports, in particular when the corresponding information does not exist on the internet. For example, references were collected for general books on plant pests and pathogens in Asia, since there are few electronic data available for such information. References for essential printed information sources that have no equivalent on the internet will be updated at the end of PRATIQUE. 
However, there are two major problems with the use of the internet as the primary source of information for PRA. Firstly, the quality of the websites is very unequal and the information they provide is not always peer-reviewed. Therefore, we had to carry out this extensive quality assessment that will hopefully have excluded the information sources that are of poor quality or utility.  Secondly, many sources are ‘time-sensitive’. Many links had changed or disappeared during this 18 month exercise. Therefore, such an electronic database needs to be regularly controlled and updated. During the second half of the PRATIQUE project, the database will be regularly updated and the dataset explorer in CAPRA will have a tool that will automatically detect the non-working links and inform task leaders. New links will be added and assessed and some old links will be removed. The way in which the database will be maintained by EPPO after the project is under discussion.  
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