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Abstract

Crop Wild Relatives (CWR) have recently received significant attention due to their value as plant genetic resources and their contribution to world food security. We present a prioritized checklist of CWR in Spain, where the criteria of crossability with crops of economic importance, endemicity and threat status have been taken into account. First, we generated a list of the most relevant crops for Spain and at the international level. These crops were assigned to one of four use categories depending the major crop of the genus (Food, Forage & Fodder, Ornamental and Industrial & Other uses). Subsequently, the corresponding native CWR related to these crops were listed. After evaluation by national experts in plant breeding, the resulting checklist contained 930 species which was then prioritized to obtain the prioritized Spanish checklist of CWR containing 578 species. The representation of the use categories in this list ranges from 32% (Forage & Fodder) to 16% (Industrial & Other Uses). Thirty-five percent of the prioritized species are endemic to Spain and over one-fourth of them are classified under some category of threat according to the International Union for Conservation of Nature. Endemicity or threat status rates in the prioritized Spanish checklist of CWR were higher than those found in the prioritized CWR inventories of other countries. An ex situ conservation assessment for the Food and Forage & Fodder categories was also performed showing that around 71% of the species in these groups were present in genebanks.
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Introduction

Crop quality and yields are known to be affected by climate change. Some models, using diverse climate change scenarios, crops and territories, predict a decrease of up to 40% in crop yields from 2010-2050 (Müller and Robertson 2014). At the same time, production risks are expected to increase, which may lead to an increase in world hunger (Tubiello and Fischer 2007). In Southern Europe, not only are temperatures expected to rise and precipitations expected to decrease under a climate change scenario, but the frequency of extreme events is also predicted to increase (Lotze-Campen 2011). In a conclusive meta-analysis, Challinor et al. (2014) report a highly significant negative impact of climate warming on crop yields that will be more pronounced in the second half of the century especially in tropical regions, as well as increases in yield variability that will further compromise food security. These hypothetical scenarios are already becoming apparent. In 2016 the greatest increase in global temperatures and variations in precipitation patterns were reported for the 137-year period of record (NOAA 2017). In Spain, the average temperature was 0.7°C higher than the mean of the reference series (1981-2010), placing 2016 among the warmest years on record (AEMET 2017).

In this context, farmers need to change their agricultural practices to effectively adapt to climate change, if they are to maintain and improve crop quality and yields. Such practices include adjusting planting times to avoid drought or heat stress and adopting new crop varieties, amongst others (Howden et al. 2007). However, these measures may not be sufficient (Turner and Meyer 2011), as modern cultivars may lack the ability to adapt to environmental change due to their narrow genetic base, resulting from selection applied in previous domestication and breeding processes (Stamp and Visser 2012).

Crop Wild Relatives (CWR) are wild plant species that are genetically related to crops (Heywood et al. 2007). As potential gene donors of desired traits for crops (Maxted et al. 2012), they have been successfully used in breeding for new traits and adaptations (Zamir 2001; Hajjar and Hodgkin 2007; Tester and Langridge 2010; Honnay et al. 2012). The wide range of adaptations found in CWR can be used as a genetic resource to mitigate the effects of climate change on crops, thereby helping to maintain and improve yields, and guarantee food security (Brozynska et al. 2016). The great value of CWR as a component of the Plant Genetic Resources for Food and Agriculture has been recognized in the United Nations Sustainable Development Goals (UN 2015), the Food and Agriculture Organization of the United Nations’ Second Global Plan of Action for Plant Genetic Resources for Food and Agriculture (FAO 2011) as well as the Convention of Biological Diversity (UN CBD 2010).

In global terms, CWR are seriously threatened by processes driven by human activities such as habitat fragmentation and loss, competition with invasive species, nitrogen depositions or changes in land uses, just like any other component of biological diversity (Ford-Lloyd et al. 2011; Heywood, 2011; Kell et al. 2012). The importance of CWR conservation and the best approaches to preserve these natural resources have been largely discussed (Heywood et al. 2007; Magos-Brehm et al. 2010; Maxted 2003; Pautasso 2012; Maxted et al. 2013) and over the past few years, several international projects have been implemented to conserve and manage CWR (see Online Resource 1). The in situ conservation of CWR in protected areas (Hunter and Heywood 2011), the establishment of genetic reserves (Pinheiro de Carvalho et al. 2012; Fielder et al. 2015a) and the identification of priorities and efficient sampling approaches for ex situ conservation (Khoury et al. 2015, García et al. 2017) are some of the procedures recently addressed for CWR conservation. In this context, the generation of CWR inventories is an essential first step in identifying the conservation needs of this group of species. Thus, listing and prioritizing existing CWR at the appropriate scale helps direct management efforts and underpins agrobiodiversity conservation. Two different approaches can be used to generate the inventories. The “crop list” approach uses a priority list of important crops to obtain their corresponding wild relatives. Alternatively, the “floristic” approach uses the flora of a territory as a starting point and matches it against a previously-existing catalogue of CWR species in the region or an exhaustive database of plants of economic use. To the best of our knowledge, seventeen CWR checklists have been published in the scientific literature: fifteen at the national level and two at the subnational level. These were generated for India (Arora and Nayar 1984), the United Kingdom (Maxted et al. 2007), Portugal (Magos-Brehm et al. 2008), Russia (Smekalova 2008), Israel (Barazani et al. 2008), Denmark (Bjørn et al. 2011), Venezuela (Berlingeri and Crespo 2012), Finland (Fitzgerald 2013), Benin (Idohou et al. 2013), the United States (Khoury et al. 2013), Italy (Panella et al. 2014), Cyprus (Phillips et al. 2014), China (Kell et al. 2014), the Czech Republic (Taylor et al. 2017), the Netherlands (van Treuren et al. 2017), England (Fielder et al. 2015a) and Scotland (Fielder et al. 2015b). Furthermore, a global inventory (Vincent et al. 2013), two European catalogues (Heywood and Zohary 1995; Kell et al. 2005) and a prioritized checklist of North Africa (Lala et al. 2017) have also been published. Similarly, some regional and country red lists of CWR have been generated (VMABCC-BIOVERSITY 2009; Bilz et al. 2011).

Governments and institutions dealing with wild and cultivated biodiversity conservation should take responsibility for the in situ and ex situ conservation of CWR. This is especially relevant for Spain, as it is one of the countries with the greatest number of plant species in Europe (7071 species, Aedo et al. 2013). In fact, it is the second country with the greatest number of CWR in Europe, hosting 26% of the Euro-Mediterranean CWR species (Kell et al. 2008). In addition, many of them are only found in this country, as the Iberian Peninsula is one of the two main centers of biodiversity in the Mediterranean Basin and presents a high number of endemics (Medail & Quezel 1999). The interest of the research community in CWR native to Spain is not new. Significant efforts have been made in the last few decades to explore, conserve and characterize wild gramineae (Soler et al. 1997), Brassica L. (Gomez-Campo et al. 2005), Vitis L. (De Andrés et al. 2012) and Medicago L. (Prosperi et al. 2006), among others. Although CWR conservation in Spain has been historically neglected by both the departments of wildlife conservation and agriculture at the national and autonomous community levels, its importance is becoming more widely recognized. Consequently, CWR have been included in the Spanish National Strategy of Plant Conservation (MAGRAMA 2014) and the Spanish Plant Genetic Resources Center has set some initiatives for the collection and preservation of CWR seed accessions. CWR germplasm is also stored in the César Gómez Campo genebank at the Polytechnic University of Madrid and the Agrifood Research and Technology Center of Aragón. REDBAG, the network of seedbanks associated with the Ibero- Macaronesian Association of Botanical Gardens, also preserves CWR seeds as part of their efforts to preserve threatened plant species. In parallel, native and exotic CWR have been actively used in breeding in Spain. For instance, Pico et al. (1999), Pérez de Castro et al. (2005), Caro et al. (2015) and Campos et al. (2017) worked on the development and evaluation of breeding tomato lines partially resistant to Tomato yellow leaf curl Sardinia virus and Tomato yellow leaf curl virus derived from Solanum chilense (Dunal) Reiche and S. peruvianum L.. Similarly, Martín-Sánchez et al. (2003) and Fernández-Martínez et al. (2000) used different wild accessions of Aegilops and Helianthus species stored in Spanish germplasm banks to deal with Hessian fly pests in wheat and Sunflower broomrape, respectively. So far, we have barely begun to explore the potential use of crop wild relatives from Spain. Some examples of how they are being used for breeding are found in Table 1. Taking all this into account, from a national strategy perspective, it is essential to list the main CWR taxa that occur in the country and prioritize the CWR species in need of active conservation measures.


Table 1. Some examples of the use for breeding of crop wild relatives from Spain and the traits that they provide.




	Crop Wild Relative

	Endemic to Spain

	Crop

	Target traits

	Reference






	Aegylops triuncialis L.

	no

	Wheat

	Hessian fly resistance

	Martín-Sánchez et al. (2003)




	Brachypodium distachyon (L.) Beauv.

	no

	Wheat

	Tolerance to water stress

	Ruiz et al. (2016)




	Lens ervoides (Brign.) Grande

	no

	Lentil

	Drought and disease resistance

	Using Crop Wild Relatives for Future Lentil Breeding Project*




	Solanum lidii Sundig

	yes

	Eggplant

	Adaptation to climate change

	Eggplant Prebreeding project**




	Solanum vespertilio Ait.

	yes

	Eggplant

	Adaptation to climate change

	Eggplant Prebreeding project**






* Using Crop Wild Relatives for Future Lentil Breeding: Evaluation of Drought and Disease Resistance of Interspecific Hybrid Lines is a project funded by the Global Crop Diversity Trust. More information at: http://knowpulse2.usask.ca/portal/project/Using-Crop-Wild-Relatives-for-Future-Lentil-Breeding%3A-Evaluation-of-Drought-and-Disease-Resistance-of-Interspecific-Hybrid-Lines

** Eggplant Prebreeding project (http://eggplantprebreeding.upv.es/index.html) is part of the initiative “Adapting Agriculture to Climate Change: Collecting, Protecting and Preparing Crop Wild Relatives” which is supported by the Government of Norway. The project is managed by the Global Crop Diversity Trust with the Millenium Seed Bank of the Royal Botanic Gardens, Kew and implemented in partnership with national and international gene banks and plant breeding institutes around the world.



The aim of this paper was to develop a checklist of CWR of importance in Spain and a prioritized list for the implementation of conservation plans. In this context, we asked: a) What criteria should be applied to prioritize CWR in Spain? b) What is the threat status of the prioritized CWR checklist at the national and European levels? c) Are these species under any legal protection in Spain? d) What are the levels of endemicity of the prioritized CWR checklist? e) How are their populations distributed and preserved ex situ in Spain?

Material and Methods

The process involved in the generation of the prioritized CWR list is summarized in Figure 1.


Figure 1. Complete process depitting the stps followed for the generation of the Prioritised Spanish Checklist of crop wild relatives. The process involves four stps (two of compilation of information and two of prioritization) and provides four distinct products: a) Baseline list of crop genera, b) List of selected crop genera, c) Spanish checklist of crop wild relatives and d) Prioritized Spanish Checklist of crop wild relatives.
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Baseline List of Crop Genera and List of Selected Crop Genera

More than 6500 CWR species can be found in Spain according to the PGR Forum project (Kell et al. 2008). This large number of species, comprising over 80% of Spanish flora, is simply too big to manage for conservation purposes or use. Consequently, the first step in generating the national CWR checklist was to identify crops that contributed to global food security and were of economic importance in Spain and obtain a list of the corresponding genera. This was achieved in two stages: a) compilation of the Baseline List of Crop Genera and associated information and b) selection of crop genera. Crops under consideration were classified into four use categories: 1) Food, 2) Forage & Fodder, 3) Ornamental and 4) Industrial & Other uses.

a) Compilation of the Baseline List of Crop Genera and associated information: The crops considered under the Food, Forage & Fodder and Industrial & Other uses categories were obtained from those listed in Annex 1 of the International Treaty on Plant Genetic Resources for Food and Agriculture (FAO 2010) and in the Spanish Annual Directory of Agricultural Statistics of 2010 (MAGRAMA 2011). From the latter, we extracted information on production and cultivated area for each crop. For the ornamental crops category, we recorded the most important crops in Europe according to the number of applications for registration of new varieties from the Annual Report of the Community Plant Variety Office in Europe (2011). The list of the taxa protected by the members of the Union by the International Union for the Protection of New Varieties of Plants (UPOV 2011) and the Germplasm Resources Information Network database of the United States Department of Agriculture (GRIN-USDA 2017) were also consulted to check for other crops of importance not yet incorporated in the list. The UPOV database was also used to collect data on the number of species, infraspecific taxa and/or hybrids associated with a particular crop. Similarly, specialized publications on trends in plant breeding were checked (Kole 2011a, b, c, d, e) as well as inventories from other countries and CWR checklists (Berlingeri and Crespo 2012; Labokas et al. 2010; Magos-Brehm et al. 2010; Markkola, 2005). The genera corresponding to these crops were listed in a database including all the information collated from the above-mentioned data sources.

This database was completed with information on whether these genera contained wild species native to Spain following Flora Iberica (Castroviejo 1986-2012) for Peninsular Spain and the Balearic Islands and Acebes Ginovés et al. (2010) for the Canary Islands.

b) Selection of crop genera: After careful consideration of all compiled data, we selected a list of genera based on the following criteria: 1) the genus must contain at least one species native to Spain and 2) it must comply with at least one of the following items: a) is listed in Annex 1 of the International Treaty for Plant Genetic Resources for Food and Agriculture, indicating its relevance as a contributor to global food security, b) contains a crop in the Spanish Annual Directory of Agricultural Statistics (MAGRAMA 2011) or c) contains a crop that has at least one registered variety in Spain in the period 1973-2010, as an unequivocal sign of economic concern to the country. The resulting reduced list of crop genera was assessed by experts from institutions dealing with crop breeding in Spain. They validated all selected genera and proposed some additional genera valuable for breeding according to their expertise.

Spanish Checklist of Crop Wild Relatives

Wild species within the selected crop genera native to Spain were identified using Flora Iberica - the national flora of reference in Spain (Castroviejo 1986-2012) -, or the Anthos project -linked to Flora Iberica experts - (Anthos 2017). The wild species native to the Canary Islands were identified following Acebes Ginovés et al. (2010). When the genera were not yet published in any of these references, other bibliography was consulted (Romero Zarco 1996; Pascual 2004; Killian et al. 2011). The CWR checklist was set at the taxonomic level of species: infraspecific taxa levels were not included as separate entities.

Information regarding primary use category, IUCN threat category and number of infraspecific taxa belonging to the species included in the Red List of Spanish Vascular Flora (Moreno 2008), endemicity, crossability potential with crops of reference and number of chromosomes, was gathered for each CWR species on the list. The content and source of each field is shown in Online Resource 2. Crossability potential was assessed according to the gene pool concept by Harlan and de Wet (1971) (possibility of gene transfer between wild and cultivated species) and the taxon group concept by Maxted et al. (2006) (assimilation of taxonomic hierarchy to the gene pool concept). Crossability information was obtained for each species following Flora Iberica chapters, the Harlan and de Wet Inventory (https://www.cwrdiversity.org/checklist/), the Germplasm Resources Information Network database of the United States Department of Agriculture (GRIN-USDA 2017) or additional references. Taxonomical information was obtained following Flora Iberica chapters, the Anthos project or additional references. All sources used for this assessment are indicated in Online Resource 3. To apply the crossability potential according to the gene pool concept, a complementary list of cultivated species was generated for each selected genus using the Germplasm Resources Information Network database of the United States Department of Agriculture (GRIN-USDA 2017) as reference. Each species was assigned to its corresponding gene pool or taxon group concept. Moreover, when available, information on confirmed or potential use of the species was registered in the database.

Prioritized Spanish Checklist of Crop Wild Relatives

To generate a manageable list of CWR species that could be subjected to conservation status assessment and conservation measures, the Spanish Checklist of Crop Wild Relatives was prioritized using the previously gathered information. Criteria used for prioritization included: crossability potential (gene pool and taxon group concepts), threat status and endemicity for the Food and Forage & Fodder categories and only crossability potential for the Ornamental and Industrial & Other uses categories. Prioritized species were those found in gene pool categories 1 (primary gene pool: cultivated and wild forms of the crop) and 2 (secondary genepool: gene transfer is possible using conventional breeding techniques) (Harlan & de Wet 1971) or taxon group category 2 (same series or section as a crop) and 3 (same subgenus as a crop) (Maxted et al. 2006). The gene pool concept always prevailed over the taxon group concept, but when information on crossability between species was unavailable, the taxon group concept criterion was applied. For the Food and Forage & Fodder use categories, species belonging to any of the IUCN threat categories (critically endangered, endangered, vulnerable and near threatened) or endemic to Spain were also included in the Prioritized Spanish Checklist of Crop Wild Relatives (Table 2).


Table 2. Criteria applied for the prioritization of CWRs in the Spanish Checklist.




	Criterion

	Source

	Selected values

	CWR categories for application






	Gene pool concept (Harlan & de Wet 1971)

	The Harlan & de Wet Inventory (Adapting Agriculture to Climate Change: Collecting, Protecting and Preparing Crop Wild Relatives Project)2

	Categories 1 and 2c

Concepts 2 and 3d

	All categories




	Taxon group concept (Maxted et al. 2006)

	Germplasm Resources Information Network (GRIN) Taxonomy database of the United States Department of Agriculture (GRIN-USDA 2017)

Additional references3.

	

	




	Threat

(IUCN criteria)

	Red List of Spanish Vascular Flora (Moreno 2008)

	CR, EN, VU, NTe

	Food

Forage & Fodder




	Endemicity

	Flora Ibérica (Castroviejo 1986–2012)

List of wild species of Canary Islands. (Acebes Ginovés et al. 2010)

Additional referencesb

	Spain

	Food

Forage & Fodder






a More than 80 references have been used. Additional references can be found in Online Resource 3.

b The Harlan & de Wet Inventory (https://www.cwrdiversity.org/checklist/) is developed under the Adapting Agriculture to Climate Change: Collecting, Protecting and Preparing Crop Wild Relatives financed by the Crop Diversity Trust.

c Gene pool categories: 1 = Primary GP: cultivated and wild forms of the crop; 2 = Secondary GP: Gene transfer is possible using conventional breeding techniques

d Taxon group categories: 2 = Same series or section as a crop; 3 = Same subgenus as a crop Gene pool and Taxon group definitions taken from Maxted et al. 2006.

e Threat status: CR = Critically endangered; EN = Endangered; VU = Vulnerable; NT = Near Threatened



The resulting list was checked against the National Catalogue of Threatened Species in Spain promoted under Law 42/2007, royal decree 139/2011 (B.O.E. 46, 2011). The inclusion of species in this catalogue provides them with legal protection. This entails the design and implementation of appropriate conservation plans and the commitment to regularly assess their conservation status. Furthermore, the European CWR threat assessment by Bilz et al. (2011) was used to identify the species on the checklist that are threatened in the European context.

Because the seventeen Autonomous Communities in Spain hold have responsibility for the conservation of biodiversity and genetic resources in their territories, the number of species on the priority CWR checklist present in each autonomous community was estimated using occurrence data. Data were downloaded from the data portal of the Global Biodiversity Information Facility (GBIF 2011-2013) (for 500 species out of the 578 taxa on the Prioritized Spanish Checklist of Crop Wild Relatives. Data were not available for the remaining 78 species at that moment. All data were subject to taxonomic harmonization and quality assessment to only select data of good quality. The criteria applied for quality selection were: 1) Geographic coordinates had at least two decimal digits of decimal degree (around 1 km resolution); 2) Data records also included the name of the locality, which was congruent with the given coordinates. Data records not complying with both requirements were eliminated. Duplicated records, according to the geographic coordinates, were also eliminated.

Finally, all prioritized species were checked against the databases of the Spanish Plant Genetic Resources Center which gathers information from 19 different seed banks related to plant genetic resources in Spain. Furthermore, ten germplasm banks belonging to the REDBAG network, i.e., the Spanish Network of Germplasm Banks for Wild Plants and Autochthonous Plant Genetic Resources, associated with the Ibero-Macaronesian Association of Botanical Gardens, were also consulted. The curators of the corresponding germplasm banks were individually contacted to gather this information. The EURISCO catalogue (EURISCO 2017), the Germplasm Resources Information Network database of the United States Department of Agriculture (GRIN-USDA 2017) and the GENESYS Global Portal on Plant Genetic Resources (GENESYS 2017) databases were also consulted to complete the dataset with worldwide data. The data from each institution included number of accessions for each species (only those collected in Spain) and the coordinates of the collecting sites, when available. The information on number of accessions was added to the database associated with the Prioritized Spanish Checklist of Crop Wild Relatives. To identify the species in the most urgent need of collection to improve CWR collections in germplasm banks, we selected species categorized in genepools 1b and 2, or taxon group 2, under any category of threat according to the International Union for Conservation of Nature (IUCN), endemic to Spain and with less than five accessions in germplasm banks. We used five accessions as a threshold, as this is considered the minimum number of populations needed to conserve the genetic diversity of a species (Brown & Briggs, 1991). Priority for collection was assigned as follows: 1) Urgent priority. Primary or secondary gene pool and taxon group, endemic and threatened. No representation in gene banks; 2) Urgent. Species not represented in gene banks; 3) Need collecting. Less than five populations represented in gene banks; 4) Non prioritary for collection. More than five accessions in gene banks for each species.

Results

Baseline List of Crop Genera and List of Selected Crop Genera

The baseline list of crops of importance and associated genera comprised 203 genera (Online Resource 4). The list of selected crop genera used to generate the CWR checklist contained 61 genera. This list is shown in Online Resource 5 together with the information on family, use category and reason for inclusion in the list.

When categorized by use, the Food category contained 33 genera in 13 families; the Forage & Fodder category 12 genera in 2 families; the Ornamental category 5 genera in 5 families and the Industrial & Other uses category 10 genera in 7 families. Fabaceae and Poaceae are the two most important families with 11 genera each, followed by Brassicaceae with 7 genera.

Spanish Checklist of Crop Wild Relatives

The Spanish Checklist of CWR species rendered a total of 929 species. The Food category included 223 species, the Forage & Fodder category had 260, the Ornamental category had 240 and the Industrial & Other uses category had 206 (Figure 2).

This checklist of species together with information gathered on priority use, taxonomic classification, gene pool or taxon group concepts, threat status, endemicity, and number of chromosomes was compiled into the Spanish Checklist of Crop Wild Relatives database which is available at: https://pgrsecurespain.weebly.com/crop-wild-relatives-in-spain-ndash-spanish-checklist-of-cwr.html. As information on gene pool was only found for 243 of the 929 species, the rest of the species were assigned their corresponding taxon group category.


Figure 2. Number of pecies on the Spanish Checklist of crop wild relatives and the Prioritized Spanish Checklist of crop wild relatives, ordered by category.
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Prioritized Spanish Checklist of Crop Wild Relatives

Applying the agreed criteria to each use category reduced the number of species on the list to 578 (62% of the original checklist). All genera on the original checklist had species on the prioritized checklist except for Fragaria L. (strawberry relatives) whose species native to Spain did not meet the crossability criteria.

The Prioritized Spanish Checklist of Crop Wild Relatives contains 137 species related to Food crops, 185 to Forage & Fodder crops, 161 to Ornamental crops and 95 to Industrial & Other uses crops (Figure 2). All prioritized species, together with all gathered information during the process is available at the Prioritized Spanish Checklist of Crop Wild Relatives (https://pgrsecurespain.weebly.com/ crop-wild-relatives-in-spain---prioritization-of-the-checklist.html) and in the Supplementary Material Section of this Chapter (Annex 1).

In compliance with the prioritization criteria used, the selected species mainly belonged to the primary or secondary gene pools (107 and 95 species, respectively) or to taxon group 2 (203 species) (same section or subsection as the crop) (Figure 3a). Thus, over 70% of the selected species have a direct potential use in plant breeding. Forty percent of the prioritized species are endemic to Spain Over one-fourth of the species (155 out of 578) are classified under one of the IUCN threat categories at the national level, including the Near Threatened category (Figure 3b), and 15 species are threatened at the European scale (Table 3). Furthermore, 43 species of the Prioritized Spanish checklist of Crop Wild Relatives are included in the National Catalogue of Protected Species under law 42/2007, royal decree 139/2011 (B.O.E. 46, 2011) (Online Resource 6).


Figure 3. a) Classification of prioritized species according to the different gene pool or taxon group categories coined by Harlan & de Wet (1971) and Maxted et al. (2006). b) Number of species under any of the threat categories according to the Spanish Red List of Vascular Plants (Moreno 2008), following International Union for Conservation of Nature criteria (including Near Threatened). *Extinct: Astragalus algerianus E. Sheld. and Astragalus baionensis Loisel.
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Table 3. CWR species on the Spanish Prioritized Checklist (Food and Forage & Fodder categories) threatened at the European level. Corresponding status in Spain is also shown.




	Species

	Family

	Red List European Status

	Red List Spanish Status






	Allium pyrenaicum Costa & Vayr.

	Liliaceae

	VU

	NT




	Allium schmitzii Cout.

	Liliaceae

	VU

	VU




	Asparagus arborescens Willd.

	Liliaceae

	VU

	Not Assessed




	Asparagus fallax Svent.

	Liliaceae

	EN

	EN




	Asparagus nesiotes Svent.

	Liliaceae

	EN

	EN




	Asparagus pastorianus Webb & Berthel.

	Liliaceae

	VU

	Not Assessed




	Asparagus plocamoides Webb ex Svent.

	Liliaceae

	VU

	Not Assessed




	Avena murphyi Ladiz.

	Poaceae

	EN

	EN




	Beta macrocarpa Guss.

	Chenopodiaceae

	EN

	Not Assessed




	Cicer canariense A. Santos & G. P. Lewis

	Fabaceae

	EN

	EN




	Lactuca singularis Wilmott

	Asteraceae

	VU

	Not Assessed




	Medicago citrina (Font Quer) Greuter

	Fabaceae

	CR

	CR




	Patellifolia webbiana (Moq.) A. J. Scott, Ford-Lloyd & J. T. Williams

	Chenopodiaceae

	CR

	Not Assessed




	Prunus lusitanica L.

	Rosaceae

	VU

	VU




	Prunus ramburii Boiss.

	Rosaceae

	VU

	VU






(CR: critically endangered; EN=endangered; VU=vulnerable; NT=near threatened). From the European Red List of Vascular Plants (Bilz et al. 2011) and the Spanish Red List of Vascular Flora (Moreno 2008)



Prioritized Spanish CWR were quite homogeneously distributed in all Autonomous Communities of Spain. Andalucía, the largest autonomous community, also had the greatest number of of priority CWR species, followed by Castilla-León and Castilla-La Mancha in Central Spain (Figure 4).


Figure 4. Number of different crop wild relative species in the Autonomous Communities of Spain
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The ex situ assessment showed that germplasm banks hold accessions of approximately 70% of the prioritized CWR. Thus, 176 species are not represented in any of the institutions contacted. The Prioritized Spanish Cheklist of Crop Wild Relatives (https://pgrsecurespain.weebly.com/crop-wild-relatives-in-spain--- prioritization-of-the-checklist.html) shows the number of accessions preserved in genebanks for all prioritized species. Less than 13% of the species represented in genebanks has 20 or more accessions in ex situ collections, while 34% has between only 1 and 4 accessions.

A total of 51 species of primary importance (because they were endemic to Spain, threatened according to IUCN, and belonged to the primary or secondary genepools or taxon group 2) had less than five accessions in germplasm banks. Of these, twenty-three had no representation in genebanks (Priority 1). One hundred and fifty-three species are found to be in priority collecting category 2 (Urgent. Species not represented in gene banks), 195 in priority collecting category 3 (Need collecting. Less than five populations represented in gene banks) and finally 207 in priority collecting category 4 (Non priority for collection. More than five accessions in gene banks). All this information can be consulted for each species in the Prioritized Spanish Checklist of Crop Wild Relatives (https://pgrsecurespain.weebly.com/crop-wild-relatives-in-spain---prioritization-of-the- checklist.html).

Discussion

Currently published CWR checklists and inventories provide a good background that exposes the regional and global importance of these species and the idiosyncrasy of each country in their development process. Our study fills an important gap in this area, as Spain has one of the largest and most diverse flora in the Euro-Mediterranean region (Médail and Quézel 1997; Molina-Venegas et al. 2015).

Crop list vs. floristic approach

The development of the Spanish Checklist of Crop Wild Relatives followed a “crop list” approach. We preferred this approach because the CWR European catalogue returns more than 6500 species for Spain (Kell et al. 2008), which represents almost 80% of Spanish flora. Such an extensive list is far too large to be operational for designing an effective strategy for CWR conservation, management and use. Furthermore, many species in this catalogue are already managed by other interest groups in the public administration, e.g. forestry species, which have their own National Inventory and conservation program (MIMA 2006). Thus, we generated the CWR checklist directly from a list of important crops to efficiently use economic resources and avoid duplication and overlap in the case of species that were already managed by the public administration.

The creation of a crop list according to global, national and regional socio-economic criteria and the subsequent identification of its CWR significantly simplified the procedure. It allowed us to focus on the most important CWR for Spain without neglecting any of the crops that contribute to the country’s economy and to worldwide food security. This approach, also followed by Berlingeri and Crespo (2012) in Venezuela, and Idohou et al (2013) in Benin, may be a valid alternative for countries with large floras that require a manageable list in which the most important CWR are represented.

In most other cases, national CWR checklists have been developed following a “floristic” approach. Thus, the CWR checklists of the United Kingdom, Portugal, Italy, Cyprus, the Czech Republic, England and Scotland were generated by matching the corresponding floras against the Crop Wild Relative Catalogue for Europe and the Mediterranean (Kell et al. 2005), and this initial checklist was then prioritized. Similarly, in the generation of the CWR checklist of the United States (Khoury et al. 2013), the completed volumes of Flora of North America (FNA 1993+) and other sources of native flora were crossed against the Germplasm Resources Information Network database (GRIN-USDA 2017), based on Wiersema and León (1999). A similar approach was followed to generate the CWR checklist of China (Kell et al. 2014). However, the CWR Checklist of Israel was directly generated by consulting a multidisciplinary panel of experts including botanists, ecologists and plant breeders (Barazani et al. 2008).

Despite the differences in the approach to generating these national checklists, similar use categories are found in all lists consulted. The food and forages groups were considered in all of them, whereas the ornamental, environmental, medicinal or industrial uses were included in all inventories except for the Venezuelan checklist (Berlingeri and Crespo 2012). This broad perspective on plant genetic resources is important because different economic sectors could benefit from it.

Delimitation of Crop Wild Relatives in the Spanish Checklist

Non-native species were excluded from the Spanish Checklist of Crop Wild Relatives due to the large number of CWR species naturally occurring in Spain and the need for strict prioritization. Furthermore, introduced species growing far from their centers of diversity (“geographical areas where the botanical species shows a higher degree of variation and where there are significant genetic variants represented by alleles” (Corinto 2014)) may lack high genetic variability, which is fundamental for breeding purposes. However, according to Bossdorf et al. (2005), non-native species might be a source of genetic variation that should not be undervalued. These species were considered in all the consulted checklists except those for Italy and Cyprus. Our CWR checklist was equally restrictive from a taxonomical point of view, and only taxa at the species level were included. Consequently, the reference CWR checklist for Spain (929 species) is smaller than those generated for other countries, such as Finland (1905 taxa), UK (1955 species), Portugal (2261 taxa), USA (2495 taxa), the Czech Republic (3283 species) or China (almost 24500 species). In our opinion, national CWR checklists should be taxonomically robust, manageable, useful and dynamic, even if this means trading the exhaustiveness of the list for these properties. The generation of an initially delimited list of CWR also facilitates their subsequent prioritization to take direct actions. The maintenance of the checklist as a database available in the web allows for subsequent updates to adjust for potential taxonomic changes and variation in the assessment of the list of the most important crops.

Prioritized Spanish Checklist of Crop Wild Relatives

The criteria used to further prioritize the CWR of Spain was similar to those used by other authors in other countries and involved the concepts of crossability, threat and endemicity. With regard to crossability, it is noteworthy that only 26% of the species on the checklist could be classified according to the gene pool concept. Information on crossability between CWR and cultivated species is generated (and held) by plant breeders. This type of valuable feedback needs to be captured by those documenting plant genetic resources, but this is not always easy because the information may be confidential and not available as published material. This lack of available information concerning direct crossability experiments is in consonance with the results found in previous studies (Kell et al. 2014; Fielder et al. 2015a, b). Although the taxon group concept can be a useful proxy to make decisions when genepool information is not available, these results clearly show that crossability experiments between crops and their wild relatives are essential to assess and facilitate the potential use of CWR in plant breeding.

Threat assessment showed that 23% of the species on the prioritized list were under a threat category described by the IUCN. This percentage is higher compared to other countries like Cyprus (9%), Germany (16%), Lithuania (16%), Norway (13%), the UK (12%) and even compared to the large flora of China (17%), but lower compared to countries such as the Czech Republic (54%), Finland (71%), Jordan (32%) or Portugal (65%) (Kell et al. 2014, Iriondo et al. 2016). Regarding European threat assessment, 12% of the species on the list (66 of the 578 prioritized CWR) are classified in some category of threat at the European level. Some national or subnational strategies already include the identification of the level of threat of CWR species at the European level (Fielder et al. 2015a, b). However, if all national or subnational strategies included this objective, integrated preservation plans could be designed among countries, making better use of conservation resources and constructing effective conservation networks. Transboundary conservation efforts through protected areas complexes have been already reported as beneficial (Sheppard 1999), and some claim that would be the most sensible path to achieving real conservation success (Chester 2005). However, the final boost and distribution of efforts, considering both the European and national idiosyncrasy, should depend on the interested countries and their specific needs, efficiently managing national resources.

Despite the socio-economic importance of CWR and the large number of threatened CWR species (135 according to the IUCN criteria), only 43 CWR species on the prioritized list are under legal protection in Spain. We must underline that nine species are threatened at both the Spanish and European levels (see Table 3). Three of these species (endangered Asparagus fallax Svent. and Cicer canariense A. Santos & G. P. Lewis and critically endangered Medicago citrina (Font Quer) Greuter) are already protected in Spain by law and considered a priority for conservation (BOE 46, 2011). As a result, conservation plans are being designed and implemented for these species, and their conservation status is regularly assessed. However, the other six species require urgent conservation measures and should be included in the catalogue of protected species. Furthermore, species threatened at the European level which have not been assessed in the Spanish Red list should be evaluated in future editions of the Spanish Red List of Vascular Flora. The publication of the present list can also be very helpful in subsequent reviews of the national catalogue of protected species to include all endangered priority CWR species under legal protection. The specific mention of CWR in the Spanish National Strategy of Plant Conservation (MAGRAMA 2014) is an important step in recognising the importance of conserving CWR at the national level, even though implementing active conservation plans is the responsibility of the autonomous communities.

Regarding endemicity data, the Prioritized Spanish Checklist of Crop Wild Relatives contains a notably higher percentage of endemics (35%) than the priority lists of other countries, except Portugal (65%). According to Iriondo et al. (2016), other European countries have far fewer endemics on their prioritized lists compared to the Iberian Peninsula: the priority Czech CWR list has 13% endemic species, followed by Germany with 10%. Even lower percentages are found in the priority lists of Cyprus (3%), the United Kingdom (1%), Lithuania (1%), Finland 0% and Norway 0%. These numbers highlight the value of Iberian biodiversity as an essential component of the Euro-Mediterranean region.

According to Brown and Briggs (1991) and Maxted et al. (2008), a minimum of five accessions from five different populations should be represented in germplasm banks to properly represent the genetic diversity of a species. Based on this premise, in addition to prioritizing the collection of the 176 species on the prioritized list that have no accessions in genebanks, CWR germplasm collections should also concentrate on improving the representation of conserved species to obtain the minimum number of sampled populations to represent their genetic diversity. From these two sets, the 51 species of the prioritized list that are endemic, threatened, and have less than five seed accessions preserved should have the highest priority. An important point to consider is that the coordinates of the accessions have not been evaluated in this study (unavailable in many cases), which may lead to duplicates in entries among the different institutions contacted. Hence, the representation of population diversity may be overestimated.

In contrast to the above-mentioned criterion of including seed accessions from a minimum of five populations in genebank collections, Whitlock et al. (2016) propose that over 35% percent of the populations should be preserved to cover the recommendations of the Convention of Biological Diversity. Although this study was designed for the implementation of in situ conservation plans, it could also be applied to ex situ conservation, as its major objective was also to preserve enough genetic diversity to adequately represent the species. Considering that ex situ conservation aims to preserve as much genetic diversity as possible (Bachetta et al. 2008), the most adequate number of accessions to preserve should actually be estimated on a species-per-species basis, taking into account the breeding system of the species as well as the distribution and size of the populations along with their environmental conditions (Brown & Marshall 1995). In addition, the use of existing molecular data can also help to determine the minimum number of accessions required to properly represent the genetic diversity contained by a species (Camadro 2012).This suggests that the “minimum of five populations” criterion should be replaced in the long term by a more ambitious goal in which the number of accessions to be collected is estimated on a species-per-species basis, in a proportional way to the genetic diversity of the species. Recent publications (Parra-Quijano et al. 2012a, b, Phillips et al. 2014, 2016) advocate the inclusion of ecogeographic information when planning collecting missions and in situ conservation measures, making use of the ecogeographic characterization of the accessions or population data. This ecogeographic information can also be used as a proxy to estimate genetic diversity (Maxted et al. 2012) and infer possible genetic adaptation patterns that the species may contain (Parra-Quijano et al. 2012a).

Concluding remarks

Existing CWR species, along with the rest of biodiversity components, should be conserved using strategies based on the establishment and management of protected areas and the sustainable use by humans of the rest of the territory, as well as species-specific approaches. In this context, the proper identification of priority CWR is essential. The generated Spanish Checklist of Crop Wild Relatives should be coordinately managed by the agriculture and environment departments of the public administration, and continuously revised in a participatory way to include species with real potential that meet the needs of the changing trends in agriculture and plant breeding.

However, the mere generation of a CWR checklist does not assure proper conservation. The conservation status of priority CWR should be properly assessed, and species-specific in situ and ex situ conservation actions should be implemented when needed. In this sense, the Spanish Checklist and Prioritized Checklist of CWR are already being used to assess the ex situ conservation of CWR in the collections of the Spanish Plant Genetic Resources Center (De la Rosa et al. 2013). Furthermore, they are also being used to plan new CWR seed collecting campaigns to improve their ex situ conservation status (García et al. 2015).
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Annex 1: Prioritized Spanish Checklist of Crop Wild Relatives available at https://pgrsecurespain.weebly.com/crop-wild-relatives-in-spain—prioritization-of-the-checklist.html. Codes for priority collection: 1 = Urgent priority. Primary or secondary gene pool and taxon group, endemic and threatened. No representation in gene banks; 2= Urgent. Species not represented in gene banks; 3= Need collecting. Less than five populations represented in gene banks; 4= Non priority for collection. More than five accessions in gene banks




	Category

	Species

	Endemicity

	Concept and Level Gene Pool or Taxon Group

	Red List of Spanish Vascular Flora

	Threat Category (IUCN)

	European Red List of Vascular Plants and Category

	No. of accessions in Germplasm banks

	Priority for collection






	Food

	Aegilops geniculata Roth

	NO

	Gene pool 2

	NO

	NA

	NO -

	220

	4




	Food

	Aegilops lorentii Hochst.

	NO

	Gene pool 2

	NO

	NA

	NO -

	1

	3




	Food

	Aegilops neglecta Req. ex Bertol.

	NO

	Gene pool 2

	NO

	NA

	NO -

	75

	4




	Food

	Aegilops triuncialis L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	277

	4




	Food

	Aegilops ventricosa Tausch

	NO

	Gene pool 2

	NO

	NA

	NO -

	46

	4




	Forage & Fodder

	Agrostis alpina Scop.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Agrostis barceloi L. Sáez & Rossello

	YES (SP)

	Taxon Group 4

	YES

	CR

	NO -

	6

	4




	Forage & Fodder

	Agrostis canina L.

	NO*

	Taxon Group 3

	YES

	VU

	NO -

	5

	4




	Forage & Fodder

	Agrostis capillaris L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	56

	4




	Forage & Fodder

	Agrostis castellana Boiss. & Reut.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	8

	4




	Forage & Fodder

	Agrostis curtisii Kerguélen

	NO

	Taxon Group 3

	NO

	NA

	NO -

	10

	4




	Forage & Fodder

	Agrostis hesperica Romero García, Blanca & Morales Torres

	YES (SP & PT)

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Agrostis nevadensis Boiss.

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	5

	4




	Forage & Fodder

	Agrostis pourreti Willd.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Agrostis rupestris All.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	3

	3




	Forage & Fodder

	Agrostis schleicheri Jord. & Verl.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	3

	3




	Forage & Fodder

	Agrostis stolonifera L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	13

	4




	Forage & Fodder

	Agrostis tenerrima Trin.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Agrostis tileni Nieto Feliner & Castroviejo

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Food

	Allium ampeloprasum L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	35

	4




	Food

	Allium commutatum Guss.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	1

	3




	Food

	Allium grosii Font Quer

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	5

	4




	Food

	Allium melananthum Coincy

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	1

	3




	Food

	Allium palentinum Losa & P. Montserrat

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Food

	Allium pruinatum Link ex Spreng.

	YES (SP & PT)

	Taxon Group 4

	YES

	VU

	NO -

	6

	4




	Food

	Allium pyrenaicum Costa & Vayr.

	YES (SP)

	Taxon Group 4

	YES

	NT

	YES VU

	9

	4




	Food

	Allium rouyi Gaut.

	NO

	Taxon Group 4

	YES

	CR

	NO -

	4

	3




	Food

	Allium schmitzii Cout.

	YES (SP & PT)

	Taxon Group 2

	YES

	VU

	YES VU

	0

	1




	Food

	Allium schoenoprasum L.

	NO

	Taxon Group 1B

	NO

	NA

	NO -

	5

	4




	Food

	Allium sphaerocephalon L.

	NO

	Taxon Group 4

	NO*

	VU

	NO -

	13

	4




	Food

	Allium stearnii Pastor & Valdés

	YES (SP & PT)

	Taxon Group 4

	NO

	NA

	NO -

	1

	3




	Food

	Allium subhirsutum L.

	NO

	Taxon Group 4

	NO*

	NT

	NO -

	0

	2




	Food

	Apium bermejoi L. Llorens

	YES (SP)

	Taxon Group 4

	YES

	CR

	NO -

	41

	4




	Food

	Apium graveolens L.

	NO

	Gene pool 1

	NO*

	CR

	NO -

	1

	3




	Ornamental

	Argyranthemum broussonetii (Pers.) Humphries

	YES (CAN)

	Gene pool 2

	YES

	VU

	NO -

	15

	4




	Ornamental

	Argyranthemum callichrysum (Svent.) Humphries

	YES (CAN)

	Taxon Group 2

	YES

	VU

	NO -

	16

	4




	Ornamental

	Argyranthemum coronopifolium (Willd.) Humphries

	YES (CAN)

	Gene pool 2

	YES

	VU

	NO -

	4

	3




	Ornamental

	Argyranthemum foeniculaceum (Willd.) Webb ex Sch. Bip.

	YES (can)

	Taxon Group 2

	YES

	VU

	NO -

	13

	4




	Ornamental

	Argyranthemum frutescens (L.) Sch. Bip.

	YES (CAN)

	Gene pool 1b

	NO*

	VU-NT-LC

	NO -

	72

	4




	Ornamental

	Argyranthemum gracile Sch. Bip.

	YES (CAN)

	Taxon Group 2

	NO

	NA

	NO -

	10

	4




	Ornamental

	Argyranthemum haouarytheum Humphries & Bramwell

	YES (CAN)

	Taxon Group 2

	NO

	NA

	NO -

	20

	4




	Ornamental

	Argyranthemum lemsii Humphries

	YES (CAN)

	Taxon Group 2

	YES

	VU

	NO -

	1

	3




	Ornamental

	Argyranthemum lidii Humphries

	YES (can)

	Taxon Group 2

	YES

	EN

	NO -

	9

	4




	Ornamental

	Argyranthemum maderense (D. Don) Humphries

	YES (CAN)

	Taxon Group 2

	YES

	VU

	NO -

	10

	4




	Ornamental

	Argyranthemum sundingii L. Borgen

	YES (CAN)

	Gene pool 2

	YES

	CR

	NO -

	16

	4




	Ornamental

	Argyranthemum sventenii Humphries & Aldridge

	YES (can)

	Taxon Group 2

	YES

	VU

	NO -

	10

	4




	Ornamental

	Argyranthemum tenerifae Humphries

	YES (can)

	Taxon Group 2

	NO

	NA

	NO -

	8

	4




	Ornamental

	Argyranthemum winteri (Svent.) Humphries

	YES (CAN)

	Taxon Group 2

	YES

	CR

	NO -

	6

	4




	Food

	Asparagus acutifolius L.

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	29

	4




	Food

	Asparagus albus L.

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	3

	3




	Food

	Asparagus aphyllus L.

	NO

	Gene pool PU (2)

	NO

	NA

	NO -

	1

	3




	Food

	Asparagus arborescens Willd.

	YES (CAN)

	Taxon Group 4

	NO

	NA

	YES VU

	5

	4




	Food

	Asparagus fallax Svent.

	YES (CAN)

	Taxon Group 4

	YES

	EN

	YES EN

	1

	3




	Food

	Asparagus maritimus (L.) Mill.

	NO

	Taxon Group 3

	YES

	CR

	NO -

	0

	2




	Food

	Asparagus nesiotes Svent.

	YES (SP & PT)

	Taxon Group 4

	NO*

	EN

	YES EN

	3

	3




	Food

	Asparagus officinalis L.

	NO

	Taxon Group 1B

	NO*

	VU

	NO -

	8

	4




	Food

	Asparagus pastorianus Webb & Berthel.

	YES (CAN)

	Taxon Group 4

	NO

	NA

	YES VU

	9

	4




	Food

	Asparagus plocamoides Webb ex Svent.

	YES (CAN)

	Taxon Group 4

	NO

	NA

	YES VU

	10

	4




	Food

	Asparagus stipularis Forssk.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Astragalus algerianus E. Sheld.

	NO

	Taxon Group 4

	YES

	EX

	NO -

	0

	2




	Forage & Fodder

	Astragalus alopecuroides L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	12

	4




	Forage & Fodder

	Astragalus alpinus L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Astragalus australis (L.) Lam

	NO

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Astragalus baionensis Loisel.

	NO

	Taxon Group 4

	YES

	EX

	NO -

	0

	2




	Forage & Fodder

	Astragalus balearicus Chater

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	19

	4




	Forage & Fodder

	Astragalus bourgaeanus Coss.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Astragalus cavanillesii Podlech

	YES (SP)

	Taxon Group 3

	YES

	CR

	NO -

	0

	2




	Forage & Fodder

	Astragalus clusianus Soldano

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	4

	3




	Forage & Fodder

	Astragalus danicus Retz.

	NO

	Taxon Group 2

	NO

	LC

	NO -

	0

	2




	Forage & Fodder

	Astragalus depressus L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Astragalus edulis Bunge

	NO

	Taxon Group 4

	YES

	EN

	NO -

	8

	4




	Forage & Fodder

	Astragalus ginez-lopezii Talavera

	YES (SP)

	Taxon Group 4

	YES

	EN

	NO -

	0

	2




	Forage & Fodder

	Astragalus glaux L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Astragalus glycyphyllos L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	5

	4




	Forage & Fodder

	Astragalus granatensis Lam.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	4

	3




	Forage & Fodder

	Astragalus hispanicus Coss. ex Bunge

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	4

	3




	Forage & Fodder

	Astragalus hypoglottis L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Astragalus longidentatus Chater

	NO

	Taxon Group 4

	YES

	NT

	NO -

	4

	3




	Forage & Fodder

	Astragalus mareoticus Delarb.

	NO

	Taxon Group 4

	YES

	VU

	NO -

	1

	3




	Forage & Fodder

	Astragalus nevadensis Boiss.

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	6

	4




	Forage & Fodder

	Astragalus nitidiflorus Jiménez Mun. & Pau

	YES (SP)

	Taxon Group 4

	YES

	CR

	NO -

	0

	2




	Forage & Fodder

	Astragalus oxyglottis M. Bieb.

	NO

	Taxon Group 4

	YES

	VU

	NO -

	4

	3




	Forage & Fodder

	Astragalus penduliflorus Lam.

	NO

	Taxon Group 3

	YES

	EN

	NO -

	1

	3




	Forage & Fodder

	Astragalus sempervirens Lam.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	9

	4




	Forage & Fodder

	Astragalus tremolsianus Pau

	YES (SP)

	Taxon Group 3

	YES

	CR

	NO -

	2

	3




	Forage & Fodder

	Astragalus turolensis Pau

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Food

	Avena canariensis R. Baum, Rajhathy & D. R. Sampson

	YES (CAN)

	Gene pool 3

	YES

	VU

	NO -

	12

	4




	Food

	Avena fatua L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	30

	4




	Food

	Avena lusitanica (Tab. Morais) R. Baum

	YES (SP)

	Gene pool 3

	NO

	NA

	NO -

	0

	2




	Food

	Avena murphyi Ladiz.

	YES (SP)

	Gene pool 2

	YES

	EN

	YES EN

	20

	4




	Food

	Avena sterilis L.

	NO

	Gene pool CU (1b)

	NO

	NA

	NO -

	560

	4




	Food

	Beta macrocarpa Guss.

	NO

	Gene pool 1B

	NO

	NA

	YES EN

	36

	4




	Food

	Beta marítima L.

	NO

	Gene pool 1b

	NO*

	VU

	NO -

	4

	3




	Food

	Borago officinalis L.

	NO

	Taxon Group 1B

	NO

	NA

	NO -

	14

	4




	Industrial & Other Us

	Brachypodium distachyon (L.) P. Beauv.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	7

	4




	Industrial & Other Us

	Brachypodium stacei Catalán, Joch. Mull, Hasterok & Jenkins

	NO

	Gene pool 2

	NO

	NA

	NO -

	2

	3




	Food

	Brassica balearica Pers.

	YES (SP)

	Gene pool 3

	NO

	NA

	NO -

	7

	4




	Food

	Brassica barrelieri (L.) Janka

	NO

	Gene pool 2

	NO

	NA

	NO -

	11

	4




	Food

	Brassica bourgeaui (Webb ex Christ) Kuntze

	YES (CAN)

	Gene pool 2

	YES

	EN

	NO -

	8

	4




	Food

	Brassica montana Pourr.

	NO

	Gene pool 2

	NO

	NA

	NO -

	2

	3




	Food

	Brassica napus L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	1

	3




	Food

	Brassica nigra (L.) W.D.J. Koch

	NO

	Gene pool 1B

	NO

	NA

	NO -

	11

	4




	Food

	Brassica oleracea L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	38

	4




	Food

	Brassica repanda (Wind.) DC.

	YES (Some)

	Gene pool 3

	NO*

	VU

	NO -

	75

	4




	Food

	Brassica tournefortii Gouan

	NO

	Gene pool CU (3)

	NO

	NA

	NO -

	3

	3




	Food

	Capsella bursa-pastoris (L.) Medik.

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	7

	4




	Industrial & Other Us

	Carthamus creticus L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Food

	Cicer canariense A. Santos & G. P. Lewis

	YES (CAN)

	Taxon Group 4

	YES

	EN

	YES EN

	11

	4




	Food

	Cichorium intybus L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	33

	4




	Food

	Cichorium spinosum L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	2

	3




	Food

	Cynara alba Boiss. ex DC.

	YES (SP)

	Gene pool 2

	YES

	VU

	NO -

	3

	3




	Food

	Cynara algarbiensis Coss. ex Mariz

	NO

	Gene pool 2

	YES

	VU

	NO -

	9

	4




	Food

	Cynara cardunculus L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	10

	4




	Food

	Cynara humilis L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	13

	4




	Food

	Cynara tournefortii Boiss. & Reut.

	YES (SP & PT)

	Taxon Group 4

	YES

	CR

	NO -

	16

	4




	Forage & Fodder

	Dactylis glomerata L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	947

	4




	Forage & Fodder

	Dactylis medesicsii Schonfelder & Ludwig

	YES (CAN)

	Taxon Group 4

	YES

	EN

	NO -

	0

	2




	Forage & Fodder

	Dactylis smithii Link

	YES (CAN)

	Taxon Group 4

	NO

	DD

	NO -

	3

	3




	Food

	Daucus arcanus García Martín & Silvestre

	YES (SP)

	Taxon Group 4

	YES

	EN

	NO -

	1

	3




	Food

	Daucus carota L.

	YES (SP & PT)

	Gene pool 1B

	NO

	NA

	NO -

	133

	4




	Forage & Fodder

	Deschampsia cespitosa (L.) Beauv.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	8

	4




	Forage & Fodder

	Deschampsia setacea (Huds.) Hack.

	NO

	Taxon Group 4

	YES

	EN

	NO -

	2

	3




	Ornamental

	Dianthus algetanus Graells ex F. N. Williams

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Ornamental

	Dianthus anticarius Boiss. & Reut.

	NO

	Taxon Group 3

	NO*

	VU

	NO -

	0

	2




	Ornamental

	Dianthus armería L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	3

	3




	Ornamental

	Dianthus barbatus L.

	NO

	Gene pool 1b

	NO*

	NT

	NO -

	2

	3




	Ornamental

	Dianthus benearnensis Loret

	NO

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Ornamental

	Dianthus boissieri Willk.

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Dianthus broteri Boiss. & Reut.

	YES (SP & PT)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Dianthus carthusianorum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	0

	2




	Ornamental

	Dianthus costae Willk.

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Ornamental

	Dianthus crassipes R. Roem.

	YES (SP & PT)

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Ornamental

	Dianthus deltoides L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	3

	3




	Ornamental

	Dianthus hyssopifolius L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	4

	3




	Ornamental

	Dianthus langeanus Willk.

	YES (SP & PT)

	Taxon Group 3

	NO

	NA

	NO -

	9

	4




	Ornamental

	Dianthus laricifolius Boiss. & Reut.

	YES (SP & PT)

	Taxon Group 2

	NO*

	VU

	NO -

	2

	3




	Ornamental

	Dianthus legionensis (Willk.) F. N. Williams

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Ornamental

	Dianthus multiceps Costa ex Willk.

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Ornamental

	Dianthus pungens L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	3

	3




	Ornamental

	Dianthus pyrenaicus Pourr.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Ornamental

	Dianthus rupicola Biv.

	NO

	Taxon Group 3

	NO*

	VU

	NO -

	0

	2




	Ornamental

	Dianthus seguieri subsp. requienii (Godr.) Bernal, M. Lainz & Muñoz Garm.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Dianthus toletanus Boiss. & Reut.

	YES (SP)

	Taxon Group 2

	YES

	NT

	NO -

	0

	1




	Food

	Diplotaxis erucoides (L.) DC.

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	10

	4




	Food

	Diplotaxis muralis (L.) DC.

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	0

	2




	Food

	Diplotaxis tenuifolia (L.) DC.

	NO

	Gene pool PU (2)

	NO

	NA

	NO -

	2

	3




	Food

	Erucastrum canariense Webb & Berthel.

	YES (CAN)

	Gene pool CU (3)

	NO

	NA

	NO -

	2

	3




	Food

	Erucastrum gallicum (Willd.) O. E. Schulz

	NO

	Gene pool 2

	YES

	NT

	NO -

	0

	2




	Forage & Fodder

	Festuca agustinii Linding.

	YES (CAN)

	Taxon Group 4

	NO

	NA

	NO -

	4

	3




	Forage & Fodder

	Festuca altopyrenaica Fuente & Ortúñez

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca aragonensis (Willk.) Fuente & Ortúñez

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca arundinacea Schreb.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	178

	4




	Forage & Fodder

	Festuca borderi (Hack.) K.Richt.

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca brigantina (Markgr. -Dann.) Markgr.-Dann.

	YES (SP & PT)

	Taxon Group 4

	YES

	VU

	NO -

	1

	3




	Forage & Fodder

	Festuca burnatii St. -Yves

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Festuca clementei Boiss.

	YES (SP)

	Taxon Group 4

	YES

	VU

	NO -

	4

	3




	Forage & Fodder

	Festuca cordubensis Devesa

	YES (SP)

	Taxon Group 4

	NO

	DD

	NO -

	0

	2




	Forage & Fodder

	Festuca curvifolia Lag. ex Lange

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	8

	4




	Forage & Fodder

	Festuca elegans Boiss.

	YES (SP & PT)

	Taxon Group 4

	NO

	NA

	NO -

	7

	4




	Forage & Fodder

	Festuca frígida (Hack.) K.Richt.

	YES (SP)

	Taxon Group 4

	YES

	VU

	NO -

	1

	3




	Forage & Fodder

	Festuca gigantea (L.) Vill.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	5

	4




	Forage & Fodder

	Festuca glacialis (Miégev. ex Hack.) K.Richt.

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	2

	3




	Forage & Fodder

	Festuca graniticola Kerguélen & Morla

	YES (SP)

	Taxon Group 4

	YES

	VU

	NO -

	0

	2




	Forage & Fodder

	Festuca iberica (Hack.) K.Richt.

	YES (SP & PT)

	Taxon Group 4

	NO

	NA

	NO -

	4

	3




	Forage & Fodder

	Festuca lasto Boiss.

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca longiauriculata Fuente, Ortúñez & Ferrero

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca paucispicula Fuente & Sánchez Mata

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca picoeuropeana Nava

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca pratensis Huds.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	3

	3




	Forage & Fodder

	Festuca pseudeskia Boiss.

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Festuca quadrifolia Honck.

	YES (SP)

	Taxon Group 4

	YES

	VU

	NO -

	0

	2




	Forage & Fodder

	Festuca querana Litard.

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca reverchonii Hack.

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca rivas-martinezii Fuente & Ortúñez

	YES (SP & PT)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca rothmaleri (Litard.) Markgr.-Dann.

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Festuca segimonensis Fuente, Ortíñez & Müller

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Festuca summilusitana Franco & Rocha Afonso

	YES (SP & PT)

	Taxon Group 4

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Festuca vettonica Fuente, Ortúñez & Ferrero

	YES (SP)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Gentiana burseri Lapeyr.

	NO

	Gene pool 2

	NO

	NA

	NO -

	3

	3




	Industrial & Other Us

	Gentiana lutea L.

	NO*

	Gene pool 1b

	NO

	RE

	NO -

	127

	4




	Forage & Fodder

	Hedysarum coronarium L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	21

	4




	Forage & Fodder

	Hedysarum flexuosum L.

	NO

	Taxon Group 2

	NO

	DD

	NO -

	0

	2




	Forage & Fodder

	Hedysarum glomeratum F. Dietr.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Hedysarum spinossisimum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Food

	Hordeum bulbosum L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	10

	4




	Food

	Hordeum distichon L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	0

	2




	Food

	Hordeum zeocriton L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Hypericum maculatum Crantz

	NO

	Gene pool 2

	NO

	NA

	NO -

	1

	3




	Industrial & Other Us

	Hypericum perforatum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	169

	4




	Industrial & Other Us

	Hypericum richeri Vill.

	NO

	Gene pool 2

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Hypericum tetrapterum Fr.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Hypericum undulatum Schousb. ex Willd.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Food

	Lactuca livida Boiss. & Reut.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Food

	Lactuca palmensis Bolle

	YES (CAN)

	Taxon Group 4

	YES

	NT

	NO -

	7

	4




	Food

	Lactuca perennis L.

	NO

	Taxon Group 4

	NO*

	VU

	NO -

	2

	3




	Food

	Lactuca saligna L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	10

	4




	Food

	Lactuca serriola L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	192

	4




	Food

	Lactuca singularis Wilmott

	YES (SP)

	Taxon Group 4

	NO

	NA

	YES VU

	0

	2




	Food

	Lactuca virosa L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	86

	4




	Food

	Lathyrus annuus L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	14

	4




	Food

	Lathyrus bauhini Genty

	NO

	Taxon Group 4

	NO

	LC

	NO -

	1

	3




	Food

	Lathyrus cirrhosus Ser.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Food

	Lathyrus clymenum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	20

	4




	Food

	Lathyrus latifolius L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	17

	4




	Food

	Lathyrus nudicaulis (Willk.) Amo

	YES (SP & PT)

	Taxon Group 4

	NO

	NA

	NO -

	0

	2




	Food

	Lathyrus ochrus (L.) DC.

	NO

	Taxon Group 1b

	NO

	NA

	NO -

	7

	4




	Food

	Lathyrus pisiformis L.

	NO

	Taxon Group 4

	YES

	VU

	NO -

	0

	2




	Food

	Lathyrus pulcher J. Gay

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Food

	Lathyrus sylvestris L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Food

	Lathyrus tingitanus L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	15

	4




	Food

	Lathyrus tuberosus L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	10

	4




	Food

	Lathyrus vivantii P. Monts

	NO

	Taxon Group 4

	YES

	VU

	NO -

	0

	2




	Industrial & Other Us

	Lavandula aungustifolia Mill.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	14

	4




	Industrial & Other Us

	Lavandula dentata L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	6

	4




	Industrial & Other Us

	Lavandula lanata Boiss.

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Lavandula latifolia Medik.

	NO

	Gene pool 2

	NO

	NA

	NO -

	291

	4




	Industrial & Other Us

	Lavandula pedunculata (Mill.) Cav.

	NO

	Gene pool 2

	NO

	NA

	NO -

	6

	4




	Industrial & Other Us

	Lavandula stoechas L.

	NO*

	Gene pool 1b

	NO

	NA

	NO -

	93

	4




	Industrial & Other Us

	Lavandula viridis L’Hér.

	NO

	Gene pool 2

	NO

	NA

	NO -

	1

	3




	Food

	Lens ervoides (Brign)

	NO

	Gene pool 2

	NO

	NA

	NO -

	1

	3




	Food

	Lens nigricans (M. Bieb.) Godr.

	NO

	Gene pool 2

	NO

	NA

	NO -

	77

	4




	Ornamental

	Limonium album (Coincy) Sennen

	YES (SP)

	Taxon Group 3

	YES

	VU

	NO -

	0

	2




	Ornamental

	Limonium algarvense Erben

	NO

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium aragonense (Debeaux) Font Quer

	YES (SP)

	Taxon Group 3

	YES

	CR

	NO -

	0

	2




	Ornamental

	Limonium arborescens (Brouss) Kuntze

	YES (CAN)

	Gene pool 1b

	YES

	EN

	NO -

	0

	1




	Ornamental

	Limonium augustebracteatum Erben

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium auriculae-ursifolium (Pourr.) Druce

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium bellidifolium (Gouan) Dumort.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	1

	3




	Ornamental

	Limonium benmageci Marrero Rodr. in Marrero Rodr. & Almeida

	YES (CAN)

	Taxon Group 2

	YES

	CR

	NO -

	2

	3




	Ornamental

	Limonium biflorum (Pignatti) Pignatti

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Ornamental

	Limonium binervosum (G.E. Sm.) C.E. Salmon

	NO

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Ornamental

	Limonium bourgeaui (Webb ex Boiss.) Kuntze

	YES (CAN)

	Taxon Group 2

	NO

	NA

	NO -

	5

	4




	Ornamental

	Limonium brassicifolium (Webb & Berthel.) Kuntze

	YES (CAN)

	Taxon Group 2

	YES

	EN

	NO -

	2

	3




	Ornamental

	Limonium camposanum Erben

	YES (SP)

	Taxon Group 2

	YES

	NT

	NO -

	4

	3




	Ornamental

	Limonium carthaginense (Rouy) C. E. Hubb. & Sandwith

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	0

	1




	Ornamental

	Limonium catalaunicum Willk. & Costa) Pignatti

	YES (SP)

	Taxon Group 2

	YES

	CR

	NO -

	2

	3




	Ornamental

	Limonium cavanillesii Erben

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium cossonianum Kuntze

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	3

	3




	Ornamental

	Limonium costae (Willk.) Pignatti

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium delicatulum (Girard) Kuntze

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium dendroides Svent.

	YES (CAN)

	Taxon Group 3

	YES

	CR

	NO -

	1

	3




	Ornamental

	Limonium densissimum (Pignatti) Pignatti

	NO

	Taxon Group 2

	YES

	VU

	NO -

	0

	2




	Ornamental

	Limonium dichotomum (Cav.) Kuntze

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	5

	4




	Ornamental

	Limonium dodartii (Girard) Kuntze

	NO

	Taxon Group 2

	YES

	CR

	NO -

	0

	2




	Ornamental

	Limonium dufourii (Girard) Kuntze

	YES (SP)

	Taxon Group 2

	YES

	CR

	NO -

	1

	3




	Ornamental

	Limonium echioides (L.) Mill.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium emarginatum (Willd.) Kuntze

	NO

	Taxon Group 2

	YES

	VU

	NO -

	1

	3




	Ornamental

	Limonium erectum Erben

	YES (SP)

	Taxon Group 3

	YES

	EN

	NO -

	3

	3




	Ornamental

	Limonium estevei Fern. Casas

	YES (SP)

	Taxon Group 2

	YES

	CR

	NO -

	0

	1




	Ornamental

	Limonium fruticans (Webb) Kuntze

	YES (CAN)

	Gene pool 1b

	YES

	EN

	NO -

	1

	3




	Ornamental

	Limonium furfuraceum (Lag.) Kuntze

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	1

	3




	Ornamental

	Limonium girardianum (Guss.) Fourr.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Ornamental

	Limonium grosii L. Llorens

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	5

	4




	Ornamental

	Limonium gymnesicum Erben

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Ornamental

	Limonium humile Mill.

	NO

	Taxon Group 2

	YES

	VU

	NO -

	0

	2




	Ornamental

	Limonium imbricatum (Webb ex Girard) C. F. Hubb.

	YES (CAN)

	Taxon Group 2

	YES

	EN

	NO -

	7

	4




	Ornamental

	Limonium interjectum Soler & Roselló

	YES (SP)

	Taxon Group 2

	YES

	EN

	NO -

	0

	1




	Ornamental

	Limonium latebracteatum Erben

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium lobatum (L. fil.) Chaz.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium macrophyllum (Brouss.) Kuntze

	YES (CAN)

	Taxon Group 2

	YES

	VU

	NO -

	1

	3




	Ornamental

	Limonium minutum (L.) Chaz.

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium narbonense Mill.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium ovalifolium (Poir.) Kuntze

	NO*

	Taxon Group 2

	NO*

	CR

	NO -

	0

	2




	Ornamental

	Limonium papillatum (Webb & Berthel.) Kuntze

	NO

	Taxon Group 3

	YES

	NT

	NO -

	3

	3




	Ornamental

	Limonium parvibracteatum Pignatti

	YES (SP)

	Taxon Group 2

	NO

	LC

	NO -

	0

	2




	Ornamental

	Limonium pectinatum (Aiton) Kuntze

	NO

	Taxon Group 3

	NO

	NA

	NO -

	4

	3




	Ornamental

	Limonium perezii (Stapf) C. F. Hubb.

	YES (CAN)

	Taxon Group 2

	YES

	CR

	NO -

	1

	3




	Ornamental

	Limonium perplexum L. Sáez & Roselló

	YES (SP)

	Taxon Group 2

	YES

	CR

	NO -

	0

	1




	Ornamental

	Limonium preauxii (Webb & Berthel.) Kuntze

	YES (CAN)

	Taxon Group 2

	YES

	EN

	NO -

	7

	4




	Ornamental

	Limonium puberulum (Webb) Kuntze

	YES (CAN)

	Taxon Group 2

	YES

	EN

	NO -

	5

	4




	Ornamental

	Limonium redivivum (Svent.) G. Kunkel & Sunding

	YES (CAN)

	Taxon Group 2

	YES

	EN

	NO -

	2

	3




	Ornamental

	Limonium relicticum R. Mesa & A. Santos

	YES (CAN)

	Taxon Group 2

	YES

	CR

	NO -

	0

	1




	Ornamental

	Limonium revolutum Erben

	YES (SP)

	Taxon Group 3

	YES

	VU

	NO -

	4

	3




	Ornamental

	Limonium rigualii M.B. Crespo & Erben

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	0

	1




	Ornamental

	Limonium ruizii (Font Quer) Fen. Casas

	YES (SP)

	Taxon Group 3

	YES

	VU

	NO -

	0

	2




	Ornamental

	Limonium santapolense Erben

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	0

	1




	Ornamental

	Limonium sinuatum (L.) Mill.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium spectabile (Svent.) G. Kunkel & Sunding

	YES (CAN)

	Taxon Group 2

	YES

	CR

	NO -

	2

	3




	Ornamental

	Limonium subglabrum Erben

	YES (SP)

	Taxon Group 3

	YES

	EN

	NO -

	0

	2




	Ornamental

	Limonium sventenii A. Santos & M. Fernández

	YES (CAN)

	Taxon Group 2

	YES

	CR

	NO -

	4

	3




	Ornamental

	Limonium tabernense Erben

	YES (SP)

	Taxon Group 3

	YES

	VU

	NO -

	1

	3




	Ornamental

	Limonium tenuicaule Erben

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium thiniense Erben

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	0

	1




	Ornamental

	Limonium thouinii (Viv.) Kuntze

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Limonium tournefortii (Boiss.) Erben

	YES (SP)

	Taxon Group 2

	NO

	DD

	NO -

	1

	3




	Ornamental

	Limonium tremolsii (Rouy) Erben

	YES (SP)

	Taxon Group 2

	YES

	NT

	NO -

	4

	3




	Ornamental

	Limonium tuberculatum (Boiss.) Kuntze

	NO

	Taxon Group 2

	YES

	CR

	NO -

	5

	4




	Ornamental

	Limonium viciosoi (Pau) Erben

	YES (SP)

	Taxon Group 3

	NO

	DD

	NO -

	0

	2




	Ornamental

	Limonium vigaroense Marrero Rodr. & Almeida

	YES (CAN)

	Taxon Group 2

	YES

	CR

	NO -

	1

	3




	Ornamental

	Limonium vigoi L. Sáez, Curcó & Rosselló

	YES (SP)

	Taxon Group 2

	YES

	CR

	NO -

	2

	3




	Ornamental

	Limonium virgatum (Willd.) Fourr.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Ornamental

	Limonium vulgare Mill.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Industrial & Other Us

	Linum bienne Miller

	NO

	Gene pool 2

	NO

	NA

	NO -

	4

	3




	Industrial & Other Us

	Linum narbonense L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	11

	4




	Industrial & Other Us

	Linum tenue Desf.

	NO

	Gene pool 2

	NO

	NA

	NO -

	1

	3




	Foragege & Fodder

	Lolium edwardii H. Scholz, Stierstorfer & v. Gaisberg

	YES (CAN)

	Taxon Group 4

	YES

	VU

	NO -

	1

	3




	Foragege & Fodder

	Lolium multiflorum Lam.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	82

	4




	Foragege & Fodder

	Lolium perenne L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	293

	4




	Foragege & Fodder

	Lolium saxatile H. Scholz & S. Scholz

	YES (CAN)

	Taxon Group 4

	YES

	EN

	NO -

	2

	3




	Foragege & Fodder

	Lupinus angustifolius L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	805

	4




	Foragege & Fodder

	Lupinus consentinii Guss.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	8

	4




	Foragege & Fodder

	Lupinus gredensis Gand.

	YES (SP & PT)

	Taxon Group 4

	NO

	NA

	NO -

	139

	4




	Foragege & Fodder

	Lupinus hispanicus Boiss. & Reut.

	YES (SP & PT)

	Gene pool 2

	NO

	NA

	NO -

	227

	4




	Foragege & Fodder

	Lupinus luteus L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	184

	4




	Foragege & Fodder

	Lupinus mariae-josephae H. Pascual

	YES (SP)

	Taxon Group 4

	YES

	CR

	NO -

	10

	4




	Foragege & Fodder

	Lupinus micranthus Guss.

	NO

	Gene pool 2

	NO

	NA

	NO -

	16

	4




	Foragege & Fodder

	Lupinus pilosus L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Food

	Malus sylvestris (L.) Mill.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	5

	4




	Foragege & Fodder

	Medicago arabica (L.) Huds.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	33

	4




	Foragege & Fodder

	Medicago citrina (Font Quer) Greuter

	YES (SP)

	Taxon Group 2

	YES

	CR

	YES CR

	7

	4




	Foragege & Fodder

	Medicago coronata (L.) Bartal.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Foragege & Fodder

	Medicago disciformis DC.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Foragege & Fodder

	Medicago doliata Carmign.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	61

	4




	Foragege & Fodder

	Medicago falcata L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Foragege & Fodder

	Medicago hybrida (Pourr.) Trautv.

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	0

	2




	Foragege & Fodder

	Medicago intertexta (L.) Mill.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	7

	4




	Foragege & Fodder

	Medicago italica (Mill.) Fiori

	NO

	Taxon Group 2

	NO

	NA

	NO -

	15

	4




	Foragege & Fodder

	Medicago laciniata (L.) Mill.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	99

	4




	Foragege & Fodder

	Medicago littoralis Rohde ex Loisel.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	76

	4




	Foragege & Fodder

	Medicago lupulina L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	21

	4




	Foragege & Fodder

	Medicago minima (L.) L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	85

	4




	Foragege & Fodder

	Medicago murex Willd.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	10

	4




	Foragege & Fodder

	Medicago polymorpha L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	435

	4




	Foragege & Fodder

	Medicago praecox DC.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	5

	4




	Foragege & Fodder

	Medicago rigidula (L.) All.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	52

	4




	Foragege & Fodder

	Medicago sativa L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	75

	4




	Foragege & Fodder

	Medicago scutellata (L.) Mill.

	NO

	Gene pool PU (1b)

	NO

	NA

	NO -

	7

	4




	Foragege & Fodder

	Medicago secundiflora Durieu

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Foragege & Fodder

	Medicago soleirollii Duby

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Foragege & Fodder

	Medicago suffruticosa Ramond ex DC.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	14

	4




	Foragege & Fodder

	Medicago truncatula Gaertn.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	174

	4




	Foragege & Fodder

	Medicago turbinata (L.) All.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	11

	4




	Food

	Moricandia arvensis (L.) DC.

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	14

	4




	Ornamental

	Narcissus alcaracensis Rios & al.

	YES (SP)

	Taxon Group 2

	YES

	EN

	NO -

	0

	1




	Ornamental

	Narcissus assoanus Dufour ex Schult. & Schult.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Narcissus bicolor L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Narcissus bugei (Fern. Casas) Fern. Casas

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	0

	1




	Ornamental

	Narcissus bulbocodium L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	5

	4




	Ornamental

	Narcissus cantabricus DC.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Narcissus cavanillesii Barra & G. López

	NO

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Ornamental

	Narcissus conspicuus (Haw.) Sweet

	¿?

	Gene pool 2

	YES

	VU

	NO -

	0

	2




	Ornamental

	Narcissus cuatrecasasii Fern. Casas, M. Laínz & Ruiz Rejón

	NO

	Gene pool 2

	YES

	VU

	NO -

	0

	2




	Ornamental

	Narcissus cyclamineus DC.

	YES (SP & PT)

	Gene pool 1b

	NO

	LC

	NO -

	0

	2




	Ornamental

	Narcissus dubius Gouan

	NO

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Ornamental

	Narcissus elegans (Haw.) Spach

	NO

	Taxon Group 3

	NO

	DD

	NO -

	2

	3




	Ornamental

	Narcissus eugeniae Fern. Casas

	YES (SP)

	Gene pool 2

	YES

	VU

	NO -

	0

	1




	Ornamental

	Narcissus gaditanus Boiss. & Reut. in Boiss., Diagn.

	YES (SP & PT)

	Taxon Group 2

	YES

	VU

	NO -

	0

	1




	Ornamental

	Narcissus hedraeanthus (Webb & Heldr.) Colmeiro

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	1

	3




	Ornamental

	Narcissus jonquilla L.

	YES (SP & PT)

	Gene pool 1b

	NO

	NA

	NO -

	2

	3




	Ornamental

	Narcissus longispathus Pugsley

	YES (SP)

	Taxon Group 2

	YES

	EN

	NO -

	1

	3




	Ornamental

	Narcissus minor L.

	NO*

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Narcissus moschatus L.

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Narcissus munozii-garmediae Fern. Casas

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	1

	3




	Ornamental

	Narcissus nevadensis Pugsley

	YES (SP)

	Taxon Group 2

	YES

	CR

	NO -

	0

	1




	Ornamental

	Narcissus obsoletus (Haw.) Steud.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Ornamental

	Narcissus pachybolbus Durieu

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Narcissus pallidiflorus Pugsley

	NO

	Gene pool 2

	YES

	NT

	NO -

	0

	2




	Ornamental

	Narcissus papyraceus Ker Gawl.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	0

	2




	Ornamental

	Narcissus perez-chiscanoi Fern. Casas

	YES (SP)

	Taxon Group 2

	NO

	DD

	NO -

	0

	2




	Ornamental

	Narcissus poeticus L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	3

	3




	Ornamental

	Narcissus pseudonarcissus L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	3

	3




	Ornamental

	Narcissus radinganorum Fern. Casas

	YES (SP)

	Taxon Group 2

	YES

	EN

	NO -

	0

	1




	Ornamental

	Narcissus rupicola Dufour ex Schult. & Schult.

	YES (SP & PT)

	Gene pool 2

	NO

	NA

	NO -

	1

	3




	Ornamental

	Narcissus scaberulus Henriq.

	YES (SP)

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Ornamental

	Narcissus segurensis Ríos & al.

	YES (SP)

	Taxon Group 2

	NO

	DD

	NO -

	0

	2




	Ornamental

	Narcissus serotinus Loefl. ex L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	3

	3




	Ornamental

	Narcissus tazetta L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	0

	2




	Ornamental

	Narcissus tortifolius Fern. Casas

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	3

	3




	Ornamental

	Narcissus tortuosus Haw.

	NO

	Taxon Group 2

	YES

	EN

	NO -

	0

	2




	Ornamental

	Narcissus triandrus L.

	NO*

	Gene pool 1b

	NO

	NA

	NO -

	0

	2




	Ornamental

	Narcissus viridiflorus Schousb.

	NO

	Taxon Group 3

	YES

	VU

	NO -

	1

	3




	Ornamental

	Narcissus yepesii Ríos & al.

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	1

	3




	Food

	Olea europaea L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	10

	4




	Forage & Fodder

	Ornithopus compressus L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	530

	4




	Forage & Fodder

	Ornithopus perpusillus L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Ornithopus sativus

	NO

	Gene pool 1b

	NO

	NA

	NO -

	10

	4




	Industrial & Other Us

	Papaver dubium L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	3

	3




	Industrial & Other Us

	Papaver rhoeas L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	18

	4




	Industrial & Other Us

	Papaver somniferum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	12

	4




	Food

	Patellifolia patellaris (Moq.) A. J. Scott, Ford-Lloyd & J.T. Williams

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	36

	4




	Food

	Patellifolia procumbens (C. Sm. ex Hornem.) A. J. Scott, Ford-Lloyd & J. T. Williams

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	5

	4




	Food

	Patellifolia webbiana (Moq.) A. J. Scott, Ford-Lloyd & J. T. Williams

	YES (CAN)

	Gene pool PU (3)

	NO

	NA

	YES CR

	0

	2




	Food

	Pisum sativum L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	12

	4




	Forage & Fodder

	Poa alpina L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	3

	3




	Forage & Fodder

	Poa angustifolia L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Poa annua L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	29

	4




	Forage & Fodder

	Poa bulbosa L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	6

	4




	Forage & Fodder

	Poa compressa L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Poa glauca Vahl.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Poa laxa Haenke

	NO

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Poa pitardiana H. Scholz

	YES (CAN)

	Taxon Group 4

	YES

	VU

	NO -

	0

	2




	Forage & Fodder

	Poa pratensis L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	12

	4




	Forage & Fodder

	Poa supina Schrad.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Food

	Prunus avium L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	8

	4




	Food

	Prunus insititia L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	15

	4




	Food

	Prunus lusitanica L.

	NO

	Taxon Group 4

	YES

	VU

	YES VU

	5

	4




	Food

	Prunus mahaleb L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	19

	4




	Food

	Prunus prostrata Labill.

	NO

	Gene pool 2

	NO

	NA

	NO -

	12

	4




	Food

	Prunus ramburii Boiss.

	YES (SP)

	Gene pool 2

	YES

	VU

	YES VU

	16

	4




	Food

	Prunus spinosa L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	27

	4




	Food

	Pyrus bourgaeana Decne.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	8

	4




	Food

	Pyrus cordata Desv.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Food

	Pyrus spinosa Forssk.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Food

	Raphanus sativus L.

	NO

	Gene pool CU (3)

	NO

	NA

	NO -

	1

	3




	Ornamental

	Rosa agrestis Savi

	NO

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Ornamental

	Rosa arvensis Huds.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Ornamental

	Rosa canina L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	18

	4




	Ornamental

	Rosa dumalis Bechst.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Ornamenta

	Rosa elliptica Tausch.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Rosa glauca Pourr.

	NO

	Gene pool 2

	NO

	NA

	NO -

	2

	3




	Ornamental

	Rosa micrantha Borrer ex Sm.

	NO

	Gene pool 2

	NO

	NA

	NO -

	3

	3




	Ornamental

	Rosa pendulina L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	7

	4




	Ornamental

	Rosa pimpinellifolia L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Ornamental

	Rosa pouzinii Tratt.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Ornamental

	Rosa rubiginosa L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	0

	2




	Ornamental

	Rosa sempervirens L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Ornamental

	Rosa sicula Tratt.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Ornamental

	Rosa stylosa Desv.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Rosa tomentosa Sm.

	NO

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Ornamental

	Rosa villosa L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	6

	4




	Industrial & Other Us

	Salvia lavandulifolia Vahl

	NO*

	Gene pool 1b

	NO

	NA

	NO -

	187

	4




	Industrial & Other Us

	Salvia sclarea L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	4

	3




	Food

	Secale montanum Guss.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	5

	4




	Industrial & Other Us

	Sideritis arborescens Salzm. ex Benth.

	NO

	Gene pool 2

	NO*

	NT

	NO -

	3

	3




	Industrial & Other Us

	Sideritis borgiae Andrés

	NI

	Taxon Group 3

	NO

	RE

	NO -

	0

	2




	Industrial & Other Us

	Sideritis bourgaeana Boiss. & Reut.

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Industrial & Other Us

	Sideritis bubanii Font Quer

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Sideritis calduchii Cirujano & al.

	YES (SP)

	Taxon Group 3

	NO

	RE

	NO -

	1

	3




	Industrial & Other Us

	Sideritis carbonellii Socorro

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Sideritis chamaedryfolia Cav.

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	2

	3




	Industrial & Other Us

	Sideritis dianica D. Rivera, Obón, De la Torre & A. Barber

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Sideritis endressii Willk.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Sideritis fruticulosa Pourr.

	NO

	Gene pool 2

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Sideritis glacialis Boiss.

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	5

	4




	Industrial & Other Us

	Sideritis glauca Cav.

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	2

	3




	Industrial & Other Us

	Sideritis grandiflora Salzm. ex Benth.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Sideritis hirsuta L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	18

	4




	Industrial & Other Us

	Sideritis hyssopifolia L.

	NO

	Taxon Group 2

	NO*

	NT

	NO -

	15

	4




	Industrial & Other Us

	Sideritis ibanyezii Pau

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Industrial & Other Us

	Sideritis ilicifolia Willd.

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	3

	3




	Industrial & Other Us

	Sideritis incana L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	16

	4




	Industrial & Other Us

	Sideritis lacaitae Font Quer

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Sideritis lasiantha Pers.

	YES (SP)

	Taxon Group 2

	YES

	NT

	NO -

	1

	3




	Industrial & Other Us

	Sideritis laxespicata (Degen & Debeaux) Socorro, I. Tárrega & M.L. Zafra

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Industrial & Other Us

	Sideritis leucantha Cav.

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	9

	4




	Industrial & Other Us

	Sideritis lurida J. Gay ex Lacaita

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Sideritis montana L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Industrial & Other Us

	Sideritis montserratiana Stübing, R. Roselló, Olivares & Peris

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Sideritis osteoxylla (Pau ex Vicioso) Alcaraz, Peinado, Mart. Parras, J.S. Carrión & Sánchez Gómez

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Sideritis ovata Cav.

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Industrial & Other Us

	Sideritis paulii Pau

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Sideritis pungens Benth.

	YES (SP)

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Industrial & Other Us

	Sideritis pusilla (Lange) Pau

	NO

	Taxon Group 2

	NO

	RE

	NO -

	3

	3




	Industrial & Other Us

	Sideritis reverchonii Willk.

	YES (SP)

	Taxon Group 2

	YES

	EN

	NO -

	0

	1




	Industrial & Other Us

	Sideritis romana L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Sideritis serrata Lag.

	YES (SP)

	Taxon Group 2

	YES

	CR

	NO -

	2

	3




	Industrial & Other Us

	Sideritis spinulosa Barnades ex Asso

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	6

	4




	Industrial & Other Us

	Sideritis stachydioides Willk.

	YES (SP)

	Taxon Group 2

	YES

	VU

	NO -

	2

	3




	Industrial & Other Us

	Sideritis tragoriganum Lag.

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	5

	4




	Food

	Sinapis alba L.

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	19

	4




	Food

	Sinapis arvensis L.

	NO

	Gene pool PU (3)

	NO

	NA

	NO -

	9

	4




	Food

	Solanum lidii Sunding

	YES (CAN)

	Gene pool 2

	YES

	CR

	NO -

	16

	4




	Food

	Solanum vespertilio Aiton

	YES (CAN)

	Taxon Group 4

	YES

	CR

	NO -

	28

	4




	Industrial & Other Us

	Thymus albicans Hoffmanns. & Link

	YES (SP & PT)

	Taxon Group 2

	YES

	CR

	NO -

	0

	1




	Industrial & Other Us

	Thymus baeticus Boiss. ex Lacaita

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	5

	4




	Industrial & Other Us

	Thymus bracteatus Lange ex Cutanda

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	12

	4




	Industrial & Other Us

	Thymus caespititius Brot.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	1

	3




	Industrial & Other Us

	Thymus carnosus Boiss.

	YES (SP & PT)

	Gene pool 2

	YES

	EN

	NO -

	0

	1




	Industrial & Other Us

	Thymus fontqueri (Jalas) Molero & Ro vira

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Thymus froelichianus Opiz

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Thymus funkii Coss.

	YES (SP)

	Gene pool 2

	NO*

	VU-NT

	NO -

	2

	3




	Industrial & Other Us

	Thymus granatensis Boiss.

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	3

	3




	Industrial & Other Us

	Thymus herba-barona Loisel.

	YES (SP)

	Gene pool 1b

	YES

	CR

	NO -

	0

	1




	Industrial & Other Us

	Thymus hyemalis Lange

	NO

	Gene pool 2

	NO*

	CR

	NO -

	2

	3




	Industrial & Other Us

	Thymus lacaitae Pau

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	12

	4




	Industrial & Other Us

	Thymus leptophyllus Lange

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Thymus longicaulis C. Presl

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Thymus longiflorus Boiss.

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	8

	4




	Industrial & Other Us

	Thymus loscosii Willk. in Willk. & Lange

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	5

	4




	Industrial & Other Us

	Thymus mastichina (L.) L.

	YES (SP & PT)

	Gene pool 1b

	NO

	NA

	NO -

	139

	4




	Industrial & Other Us

	Thymus mastigophorus Lacaita

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	3

	3




	Industrial & Other Us

	Thymus membranaceus Boiss.

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	4

	3




	Industrial & Other Us

	Thymus moroderi Pau ex Mart. Mart.

	YES (SP)

	Gene pool 2

	YES

	NT

	NO -

	0

	1




	Industrial & Other Us

	Thymus nervosus J. Gay ex Willk.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Industrial & Other Us

	Thymus origanoides Webb & Berthel.

	YES (CAN)

	Taxon Group 2

	YES

	VU

	NO -

	2

	3




	Industrial & Other Us

	Thymus orospedanus Villar

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Thymus piperella L.

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Thymus praecox Opiz

	NO

	Gene pool 2

	NO

	NA

	NO -

	15

	4




	Industrial & Other Us

	Thymus pulegioides L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	2

	3




	Industrial & Other Us

	Thymus richardii Pers.

	NO*

	Taxon Group 2

	YES

	VU

	NO -

	4

	3




	Industrial & Other Us

	Thymus serpylloides Bory

	YES (SP)

	Gene pool 2

	NO

	NA

	NO -

	8

	4




	Industrial & Other Us

	Thymus villosus L.

	YES (SP & PT)

	Gene pool 2

	NO

	NA

	NO -

	1

	3




	Industrial & Other Us

	Thymus vulgaris L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	87

	4




	Industrial & Other Us

	Thymus webbianus Rouy

	YES (SP)

	Taxon Group 2

	YES

	CR

	NO -

	0

	1




	Industrial & Other Us

	Thymus willdenowii Boiss.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Industrial & Other Us

	Thymus willkommii Ronniger

	YES (SP)

	Taxon Group 2

	YES

	NT

	NO -

	2

	3




	Industrial & Other Us

	Thymus zygis Loefl. ex L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	86

	4




	Forage & Fodder

	Trifolium alpinum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	9

	4




	Forage & Fodder

	Trifolium angustifolium L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	91

	4




	Forage & Fodder

	Trifolium arvense L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	34

	4




	Forage & Fodder

	Trifolium aureum Pollich

	NO

	Gene pool 1b

	NO

	NA

	NO -

	4

	3




	Forage & Fodder

	Trifolium badium Schreb

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium bocconei Savi

	NO

	Taxon Group 2

	NO

	NA

	NO -

	31

	4




	Forage & Fodder

	Trifolium boissieri Guss.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	5

	4




	Forage & Fodder

	Trifolium campestre Schreb.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	68

	4




	Forage & Fodder

	Trifolium cernuum Brot.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium cherleri L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	366

	4




	Forage & Fodder

	Trifolium diffusum Ehrh.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium dubium Sibth.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium fragiferum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Forage & Fodder

	Trifolium gemellum Pourr. ex Willd.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	28

	4




	Forage & Fodder

	Trifolium glomeratum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	685

	4




	Forage & Fodder

	Trifolium hirtum All.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	6

	4




	Forage & Fodder

	Trifolium hybridum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Trifolium incarnatum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	3

	3




	Forage & Fodder

	Trifolium isthmocarpum Brot.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	3

	3




	Forage & Fodder

	Trifolium lappaceum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	13

	4




	Forage & Fodder

	Trifolium leucanthum M. Bieb.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium ligusticum Balb. ex Loisel.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Trifolium lucanicum Gasparr. ex Guss.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium medium L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium michelianum Savi

	NO

	Gene pool 1b

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium micranthum Viv.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium montanum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	3

	3




	Forage & Fodder

	Trifolium mutabile Port.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Trifolium nigrescens Viv.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	4

	3




	Forage & Fodder

	Trifolium obscurum Savi

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium occidentale Coombe

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium ochroleucon Huds.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium ornithopodioides L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium pallescens Schreb.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium pallidum Waldst. & Kit.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Trifolium patens Schreb.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium phleoides Pourr. ex Willd.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium physodes M. Bieb.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium pratense L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	82

	4




	Forage & Fodder

	Trifolium repens L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	125

	4




	Forage & Fodder

	Trifolium resupinatum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	26

	4




	Forage & Fodder

	Trifolium retusum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	1

	3




	Forage & Fodder

	Trifolium rubens L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium scabrum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	34

	4




	Forage & Fodder

	Trifolium spadiceum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Forage & Fodder

	Trifolium spumosum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Forage & Fodder

	Trifolium squamosum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	5

	4




	Forage & Fodder

	Trifolium squarrosum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	3

	3




	Forage & Fodder

	Trifolium stellatum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	81

	4




	Forage & Fodder

	Trifolium striatum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	287

	4




	Forage & Fodder

	Trifolium subterraneum L.

	NO

	Gene pool 1b

	NO

	NA

	NO -

	2078

	4




	Forage & Fodder

	Trifolium suffocatum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium sylvaticum Gérard ex Loisel.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	0

	2




	Forage & Fodder

	Trifolium thalii Vill.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	4

	3




	Forage & Fodder

	Trifolium tomentosum L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	26

	4




	Forage & Fodder

	Trifolium vessiculosum Savi

	NO

	Gene pool 1b

	NO

	NA

	NO -

	8

	4




	Food

	Vicia altissima Desf.

	NO

	Taxon Group 4

	YES

	CR

	NO -

	1

	3




	Food

	Vicia amphicarpa L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Food

	Vicia angustifolia (L.) Amoen.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	1

	3




	Food

	Vicia argentea Lapeyr.

	NO

	Taxon Group 4

	YES

	VU

	NO -

	1

	3




	Food

	Vicia articulata Hornem.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	6

	4




	Food

	Vicia bifoliolata J. J. Rodr.

	YES (SP)

	Taxon Group 4

	YES

	CR

	NO -

	3

	3




	Food

	Vicia bithynica (L.) L.

	NO

	Gene pool 2

	NO

	NA

	NO -

	6

	4




	Food

	Vicia cirrhosa C. Sm. ex Webb & Berthel.

	YES (CAN)

	Taxon Group 4

	NO

	NA

	NO -

	7

	4




	Food

	Vicia cordata Hoppe

	NO

	Taxon Group 3

	NO

	NA

	NO -

	3

	3




	Food

	Vicia filicaulis Webb & Berthel.

	YES (CAN)

	Taxon Group 4

	NO

	NA

	NO -

	4

	3




	Food

	Vicia glauca C. Presl

	NO

	Taxon Group 4

	NO*

	VU

	NO -

	3

	3




	Food

	Vicia hybrida L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	23

	4




	Food

	Vicia lathyroides L.

	NO

	Taxon Group 2

	NO

	NA

	NO -

	2

	3




	Food

	Vicia leucantha Biv.

	NO

	Taxon Group 4

	YES

	VU

	NO -

	0

	2




	Food

	Vicia lutea L.

	NO

	Taxon Group 2

	NO*

	VU

	NO -

	44

	4




	Food

	Vicia narbonensis L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	10

	4




	Food

	Vicia nataliae U. Reifenberger & Reifenberger

	YES (CAN)

	Taxon Group 4

	YES

	EN

	NO -

	0

	2




	Food

	Vicia pannonica Crantz

	NO

	Taxon Group 1B

	NO

	NA

	NO -

	10

	4




	Food

	Vicia peregrina L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	22

	4




	Food

	Vicia pyrenaica Pourr.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	13

	4




	Food

	Vicia sativa L.

	NO

	Taxon Group 1B

	NO

	NA

	NO -

	175

	4




	Food

	Vicia scandens R. P. Murray

	YES (CAN)

	Taxon Group 4

	YES

	NT

	NO -

	6

	4




	Food

	Vicia sepium L.

	NO

	Taxon Group 3

	NO

	NA

	NO -

	21

	4




	Food

	Vicia chaetocalyx Webb & Berthel.

	YES (CAN)

	Taxon Group 4

	NO

	DD

	NO -

	0

	2




	Food

	Vitis vinifera L.

	NO

	Gene pool 1B

	NO

	NA

	NO -

	623

	4
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