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WORKSHOP: A role for botanic gardens in crop wild relative conservation 

 

Convenor: Nigel Maxted and Shelagh Kell, University of Birmingham, United 

Kingdom 

 

1.0 BACKGROUND 

 

1.1 Workshop aim and objectives  

The aim of the workshop was to emphasize and explore the current and potential 

roles of botanic gardens in the conservation and utilization of European crop wild 

relative (CWR) diversity. The specific objectives were to:  

1. Define CWR and stress their value as an ecosystem service critical for food 

security;  

2. Introduce the policy context of CWR conservation and use;  

3. Outline the current state of the art of CWR conservation and use in Europe 

and globally;  

4. List the current and potential roles of botanic gardens in the conservation 

and use of CWR;  

5. Discuss the suggested roles and explore additional ways in which botanic 

gardens can aid CWR conservation and use based on the experience and 

expertise of the workshop participants.  

 

1.2 Participants  

Maria-Stella Aloupie, Elena Bahzina, Constantino Bonomi, Camille Christe, Natasha 

de Vere, Maoti Delmas, Sergey Efimov, Tim Entwisle, Inna Filatova, Joachim 

Gratzfelt, Kate Hughes, Asta Klimiente, Sara Oldfield, Arie Oudijk, Jerzy Puchalski, 

David Rae, Marie-Stephanie Samain, Rachel Schwartz-Tzachor, Jamila Skruzna, 

Magali Stitelmann, Joke t' Hart, Cristina Tavares, Alexandru Teleuta, Kostas Thanos, 

Soultana Valamoti  

 

2.0 WORKSHOP PRESENTATIONS  

 

2.1   Presentation 1.  CWR diversity: underpinning food security in a time of 

ecosystem change  

Presented by Nigel Maxted  

 

2.1.1 Summary  

The presentation defined crop wild relatives (CWR), underlined their value for crop 

improvement, and highlighted their importance as an ecosystem service. The policy 

background for their conservation and sustainable use was outlined and progress 

with their conservation globally and within Europe was reviewed. Relevant CWR 

projects and networks were introduced. 

 

2.1.2 Definition of a CWR  

A CWR can be defined as “a wild plant taxon that has an indirect use derived from its 

relatively close genetic relationship to a crop; this relationship is defined in terms of 

the CWR belonging to gene pools 1 or 2, or taxon groups 1 to 4 of the crop” [1]. This 
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definition essentially means that broadly speaking, all taxa within the same genus as 

Aegilops  

food, fodder and forage, medicinal plants and condiments, ornamental and forestry 

species, and industrial crops (e.g., oils and fibres). 

  

2.1.3 CWR: the policy context  

The need for concerted international action on CWR conservation (and use) is spelt 

out in the FAO Global Plan of Action for the Conservation and Sustainable Utilization 

of PGRFA (GPA) [2], Global Strategy for Plant Conservation (GSPC) [3], International 

Treaty on Plant Genetic Resources for Food and Agriculture (ITPGRFA) [4], Draft 

Global Strategy for CWR Conservation and Use [5], European Strategy for Plant 

 

 

2.1.4 CWR projects and networks  

a 

European forum to debate methodologies associated with the conservation of CWR, 

with a focus on in situ 

AGRIGENRES project AEGRO (http://aegro.jki.bund.de/aegro). Products of the latter 

project included gene pool in/ex situ conservation strategies for Avena, Beta and 

Brassica and CWRIS-PLIS (Population Level Information System) to combine and 

harmonize data and facilitate querying. The AEGRO project culminated in the joint 

AEGRO/European Cooperative Programme on Plant Genetic Resources (ECPGR) In 

Situ and On-farm Conservation Network symposium, ‘Towards the establishment of 

genetic reserves for crop wild relatives and landraces in Europe’, which was held at 

been published by CABI [8].  

The FP7 PGR Secure project, which involves 11 partners and commenced in March 

2011 for 3.5 years, was introduced. The aim of the project is to research novel 

characterization techniques and conservation strategies for European CWR and LR 

diversity, and further to enhance crop improvement by breeders. The research 

approach is: 1. Novel characterization techniques, including: (1a) Genomics, 

phenotyping and metabolomics, (1b) Transcriptomics, (1c) Focused Identification of 

Germplasm Strategy; 2. CWR and LR conservation, including: (2a) Europe-wide CWR 

inventory, (2b) Exemplar national CWR inventories, (2c) European CWR strategy, (2d) 

Europe-wide LR inventory, (2e) Exemplar national LR inventories, (2f) European LR 

strategy; 3. Facilitating breeders’ CWR and LR use, including: (3a) Identifying 

breeders’ needs, (3b) Meeting breeders’ needs, (3c) Integration of conservation and 

user communities, (3d) Pre-

into commercial breeding programmes; and 4. Informatics development, including: 

(4a) CWR and LR inventory information web availability, (4b) Novel characterization 

information web availability, (4c) Inter-information system operability. The project 

was initiated by the ECPGR In Situ and On-Farm Conservation Network and will 

involve 42 European countries, as well as both large and smaller European plant 

breeding companies. 

The current Adapting Agriculture to Climate Change project is being led by the Global 

Crop Diversity Trust and is focusing in part on the ex situ conservation of global 
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priority CWR species. The conservation element of the project involves: (a) 

prioritization on the basis of potential breeding use and listing of gene pools and 

CWR taxa to collected, (b) the collation of ecogeographic data for the prioritized 

taxa, (c) ex situ gap analysis using ecogeographic data, (d) field collection of seed 

samples by the Royal Botanic Gardens Kew, CGIAR centres and national PGR 

programmes, and (e) ex situ seed storage of global priority CWR taxa in national, 

Millennium Seed Bank, CGIAR and Svalbard gene banks. The initial analysis has found 

1,667 priority CWR taxa representing 37 families, 109 genera, 1392 species and 299 

subspecific taxa. The taxa are spread through 203 Countries with China having 221 

CWR, Turkey 189, USA 152, Italy 139 and Greece 134, but the countries with highest 

concentration per unit area are Lebanon, Israel, Greece, Portugal, Azerbaijan, 

Bulgaria, Syria, Italy, Spain and Turkey respectively [9].  

 

2.2 Presentation 2. Developing a European CWR conservation strategy  

Presented by Shelagh Kell  

 

2.2.1 Summary  

In this presentation, the numbers of CWR were reviewed and a European strategy 

for their conservation outlined.  

 

2.2.2 Numbers of CWR  

Maxted and Kell [10] estimated that there are >58,000 CWR globally, while in 

Europe, >15,000 species are native and >8000 are endemic [11]. In Greece alone, 

there are >4000 native CWR species. These figures illustrate the point that if we 

consider a wide range of crop types and a broad definition of a CWR, we are dealing 

with a very large number of species. How is it possible to conserve them?  

 

2.2.3 A systematic approach to conserving Europe’s CWR diversity  

Measures need to be put in place for the systematic conservation of priority CWR in 

situ [within and outside protected areas (PAs)] and ex situ (in gene banks). We can 

achieve these using two broad approaches:  

(usually a country)  

species or a crop gene pool)  

Both approaches conclude with CWR diversity being actively conserved in situ in 

genetic reserves and ex situ in gene banks.  

A combination of both approaches is needed to systematically conserve Europe’s 

CWR diversity. Using the floristic approach, we need to develop and implement 

national CWR conservation strategies and taking the monographic approach, we 

need to develop and implement a regional strategy for high priority crop gene pools. 

By doing so, we will ensure that the highest priority CWR across the region are 

actively conserved.  

 

2.2.4 National CWR conservation strategies  

Taking a floristic approach, the national CWR conservation strategy begins with the 

production of the national CWR inventory (or checklist) (data extracted from the 
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CWR Catalogue for Europe and the Mediterranean [12] can be used as the basis). 

Priority (target) taxa are then selected from the checklist on the basis of a range of 

criteria, but most importantly, the two criteria: 1) utilization potential (economic 

importance of the crop and degree of relatedness of the CWR to the crop), 2) threat 

status. Diversity and gap analysis is then carried out for the target taxa to identify 

conservation priorities, a conservation management plan is drawn up, and this is 

translated into complementary (in situ and ex situ) conservation action. In a national 

CWR conservation strategy, the objective is to maximize the conservation of the 

taxonomic and genetic diversity of the country’s CWR flora. Diversity and gap 

analysis leads to the identification of complementary priority conservation actions, 

genetic reserves are established within existing national PAs (or new reserves 

established if necessary), and germplasm is collected for conservation in ex situ 

collections. Progress has been made in national CWR conservation strategy planning 

in a number of European countries; including Albania, Czech Republic, Cyprus, 

Finland, Germany, Ireland, Italy, Norway, Portugal, Spain, Switzerland and United 

Kingdom.  

 

2.2.5 Priority gene pool conservation strategy  

The first step in the development of a priority gene pool conservation strategy is to 

select the priority crops. Priorities are likely to be food crops (which are important 

for nutrition and food security), crops of high economic value, and crops with 

multiple use values. In Europe, priority crop gene pools have been identified on the 

basis of the first two criteria [13]. There are 185 genera containing human food crops 

encompassing 5995 species native to Europe. Out of these taxa, there are 19 priority 

crop genera containing highly economically important crops in Europe, within which 

there are 279 species native to the region. In addition, there are a further 19 crop 

genera listed in Annex I of the ITPGRFA containing 207 species native to Europe. 

Combining these two crop genus sources results in 23 priority crops or crop groups, 

comprising 486 CWR species native to Europe.  

Having identified the priority crop gene pools, conservation strategies for the 

individual gene pools can be developed following five basic steps [14]:  

1. Delineate gene pool taxa (list taxa in the gene pool and those in the target 

area);  

2. Select target taxa on the basis of utilization potential (degree of relatedness 

to the crop/known utilization potential) and relative threat status;  

3. Undertake diversity analysis (geographic information system (GIS) analysis, 

genetic diversity analysis, complementarity analysis);  

4. Select target sites for in situ conservation (using gap analysis, climate change 

analysis and on the basis of site suitability);  

5. Identify complementary ex situ conservation needs;  

6. Develop strategy document and lobby for conservation action.  

In a priority gene pool conservation strategy, the objective is to maximize the 

conservation of the genetic diversity of the gene pool. Diversity and gap analysis 

leads to identification of complementary priority conservation actions, genetic 

reserves are established within existing PAs (or new reserves established if 

necessary), and germplasm is collected for conservation in ex situ collections. In 
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Europe, progress has been made in the development of gene pool conservation 

strategies for the oat, beet, brassica and alfalfa gene pools. 

 

2.2.6 European CWR conservation strategy: general considerations  

Aim to conserve maximum genetic diversity within and between populations 

of target taxa – choose sites that are most likely to represent this diversity 

based on results of the diversity analysis.  

Widespread taxa should not be ignored; for example, Beta vulgaris subsp. 

maritima is widespread but has traits linked to specific locations.  

Select sites within existing PAs where possible – however, a balance will have 

to be met between ecogeographic suitability of sites and feasibility.  

Establish multi-taxon reserves where possible.  

Prioritize the selected sites on the basis of conservation of maximum genetic 

and/or taxonomic diversity.  

Other factors to consider include land use, potential development pressures, 

level and quality of site management, legal status, potential conflict with 

existing site management aims and climate change.  

 

2.2.7 From planning to practice  

We have the knowledge to develop conservation strategy plans for priority CWR 

taxa. However, the practicalities of translating plans into practice are less 

straightforward. One product of the EC-funded AEGRO project (http://aegro.jki. 

bund.de /aegro/) was the publication of draft quality standards for the conservation 

of CWR taxa in genetic reserves that include criteria for the establishment of genetic 

reserves and management considerations to optimize genetic reserve efficacy [15]. 

The quality standards are a tool for practitioners involved in the design of CWR in 

situ conservation strategies, but also for PA managers interested in the in situ 

conservation of CWR. They may be implemented in the last stage of the process of 

selecting the locations of a network of genetic reserves (national, regional and global 

approaches) when multiple alternatives exist according to primary selection criteria 

(such as genetic diversity complementarity in single-species gene pool approaches or 

species richness in multi-species gene pool approaches). As the establishment of 

genetic reserves involves the implementation of active management including 

demographic and genetic monitoring of the populations, the generation of a set of 

quality standards for genetic reserve conservation of CWR aims to ensure that 

conservation efforts are carried out following the most logical and efficient 

procedures that positively contribute to achieving the objectives. The conservation 

resources invested in the establishment of the genetic reserves are then more likely 

to have long-term sustainability. The adoption of standards of good practices relies 

on the hypothesis that the projects or programmes that are executed this way 

achieve more rigour in the process of decision-making, and more efficiency in the 

use of resources and in pursuing the objective of conservation [16-17].  

The quality standards are a step in the right direction; however, there are a number 

of other issues that need to be addressed when putting the CWR conservation 

strategy into practice, including:  
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e 

remit of environmental and agricultural agencies and thus are ignored in 

conservation planning.  

 

 

 

2.2.8 Conclusions  

ition of a CWR and we know that there are many 

CWR species so we need to prioritize conservation action.  

priority European CWR taxa.  

y priority CWR populations.  

 

 

 

2.3 Presentation 3. Developing a European CWR conservation strategy: roles for 

botanic gardens?  

Presented by Shelagh Kell  

 

2.3.1 Summary  

In this presentation, an assessment of the number of crop and CWR species in 

cultivation in botanic gardens around the world was outlined and the potential roles 

of botanic gardens in CWR conservation proposed.  

 

2.3.2 CWR in botanic garden living collections  

Using data extracted from the CWR Catalogue for Europe and the Mediterranean 

[12] and the Plant Search database managed by Botanic Gardens Conservation 

International (BGCI) (a database compiled from lists of living collections submitted to 

BGCI by the world’s botanic gardens), an assessment of the number of crop and CWR 

species in cultivation in botanic gardens around the world was undertaken [11]. 

Results indicated that botanic gardens may be the storehouses of important crop 

resources and other species of socio-economic importance. This is likely to be due to 

a combination of factors:  

A high proportion of the world’s flora is of socio-economic use  

Historically, some botanic gardens were physic gardens and therefore almost 

exclusively housed medicinal plants  

Some gardens were used as repositories and/or quarantine centres for the 

early movement of crops around the world  

Many gardens have educational displays of crop plants to show visitors what 

they look like and how they grow; for example, coffee, tea, banana and 

coconut  

 

2.3.3 European CWR conservation strategy: roles for botanic gardens  

A number of potential roles for botanic gardens in a European CWR conservation 

strategy were proposed:  
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Botanical expertise: work with PGR national programmes to provide 

knowledge of the national CWR flora (taxonomy, biology, distribution, 

ecology, threat status)  

Passport data: collections data for gap analysis  

GIS expertise: work with national programmes on diversity and gap analysis  

Conservation planning: support national PGR programmes in planning 

complementary conservation  

Awareness and education: visitor information, publicity and press releases, 

policy documents  

In situ conservation: reserve management, population monitoring  

Ex situ conservation: germplasm collection, storage and regeneration; 

cultivation in living collections  

Reintroduction: use of nursery facilities and expertise for propagation, 

cultivation and reintroduction to the wild  

 

3.0 CONCLUSIONS/ACTIONS PROPOSED BY THE WORKSHOP PARTICIPANTS  

 

Questions and answers sessions followed presentations 1 and 2 and after 

presentation 3, the workshop participants divided into two groups to discuss the 

potential roles of botanic gardens in European CWR conservation. Participants 

agreed with the proposed roles of botanic gardens listed in presentation 3. In 

addition, the following ideas were put forward.  

 

3.1 Education and awareness  

One of the most important potential roles of botanic gardens in CWR conservation is 

in education and awareness. Botanic gardens have extensive expertise in creating 

informative and educational public displays about the values and roles of plant 

species. Displays demonstrating the importance of CWR to the public would be a 

very useful way of raising awareness. It was suggested that a list examples of CWR 

used to improve crops that would be suitable for such displays and that would put 

across a strong message should be produced. Each example should be accompanied 

by the key information that would be needed to prepare an educational narrative.  

 

3.2 Capacity in the policy area  

Botanic gardens are used to dealing with policy matters, such as those relating to the 

Convention on International Trade in Endangered Species of Wild Fauna and Flora 

(CITES) and the access and benefit sharing (ABS) issues surrounding the CBD and 

ITPGRFA. They are therefore well placed to advise on and play a role in CWR 

conservation policy development and implementation.  

 

3.3 Data sharing  

Botanic gardens are repositories of a significant amount of data and have the 

capacity to provide and share data to aid CWR conservation. Botanic gardens could 

identify the CWR in their collections by cross-checking the taxon names with the 

CWR Catalogue for Europe and the Mediterranean and the list of global priority CWR 

produced by the Global Crop Diversity Trust project (www.cwrdiversity.org). These 
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records could then be coded as CWR in the collections database. The University of 

Birmingham can provide help to facilitate this process (contact s.kell@bham.ac.uk).  

 

3.4 National responsibility for CWR conservation  

It was noted that in most countries, CWR conservation is the responsibility of the 

agricultural ministries; however, in some countries (e.g., Poland), genetic resources 

conservation is led by the national botanic garden.  

 

3.5 Decentralized CWR conservation  

Botanic gardens could take responsibility for the conservation of an agreed number 

of CWR species. For example, in the UK there are around 250 priority CWR species 

and around 50 botanic gardens. Each of these gardens could take responsibility for 5 

priority species. 

 

3.6 Networking  

BGCI could play a role in disseminating information on botanic gardens and CWR 

conservation at national, regional and global levels.  

 

3.7 Characterization  

Knowledge of potentially interesting traits could be gained from the extensive 

breadth of expertise within botanic gardens on plant cultivation. For example, which 

growing conditions to species do well in and which do they die in? This information 

could be useful to inform formal characterization experiments.  

 

3.8 CWR in horticulture  

Botanic gardens could play a role in encouraging and facilitating the cultivation of 

CWR in general horticulture (e.g., in the ornamental and environmental plants 

industries).  

 

3.9 Local community involvement in CWR conservation  

Botanic gardens could play a role in educating garden visitors, the general public and 

local communities in the importance of CWR and help to facilitate sponsorship from 

companies to support local community CWR conservation initiatives.  

 

3.10 Workshops to promote CWR  

Botanic gardens could arrange and convene workshops to highlight the importance 

of CWR and to encourage their possible direct uses (e.g., in cooking).  

 

4.0 RESOLUTION FROM THE WORKSHOP  

European botanic gardens have a key and unique role to play in crop wild relative 

(CWR) conservation and acknowledge this as part of their remit. In particular, 

botanic gardens can act as a bridge to increase awareness and educate the public on 

the significance of CWR for food security, and provide scientific expertise and data 

for planning and implementing in situ and ex situ CWR conservation. To foster this 

role, it is imperative that collaboration is engendered with botanic gardens by policy-

makers and agencies responsible for CWR conservation. 
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