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Variety available in our 
markets are the result of 
breeding activities



Breeding adapts crops to:

• Grow in different climates

• Resist different pathogens

• Improve yield and resilience

• Increase shelf-life and reduce food waste

• Improve quality and nutritional content

• Appeal to different tastes 

• Produce different ingredients for industry

Where can breeders find genetic 

diversity to develop new varieties?



Loss of crop varieties in active use by farmers 

over the past century – genetic erosion 

Since ~1920, 

varieties, landraces 

and wild relatives 

have been collected 

in genebanks

Maize conserved at the Portuguese genebank. 

Credit: L. Maggioni



Global PGR genebank collections
https://www.genesys-pgr.org/ 

https://www.genesys-pgr.org/


PGRFA diversity in European genebanks

2.088.705 accessions

            43 national inventories 

          411 holding institutes

       6.731 different genera

     45.115 species

   430.317  MLS accessions

     70.427 AEGIS accessions

   230.759 DOIs

 

 

http://eurisco.ecpgr.org

• Decentralized European Collection of unique germplasm

• Availability through SMTA, including non-Annex I material

• Quality System: agreed standards, peer review and 

capacity building

http://eurisco.ecpgr.org/


Connecting conservation and use of PGR 

• Crop landraces and wild relatives collected over past 
century may have characteristics useful for today’s 
agriculture
• Disease resistances

• Local adaptation 

• Resilience to abiotic stresses

• Taste and nutritional value

Need to make genebank accessions available to users 

(farmers and breeders)!



Connecting conservation and use of PGR 

• Documentation on PGR conserved in genebanks is not 
consistently complete
• Collecting location and habitat

• Morphological descriptors

• Species identification (taxonomy)

• Characterization data collected during regenerations are not 
fully digitized and available, especially for old records

How do you know which genebank accessions may be 

interesting for your breeding project?



Strategic goals to promote sustainable use of PGR

The potential value of PGR European diversity 

to face agricultural challenges is underexploited!

By 2030 

Access to well-documented genetic diversity

Dynamic crop portals for European crops

Wide phenotypic and genotypic PGR characterization

Systematic use of CWR in research and crop improvement

Farmers and civil society participation to breeding 

More diversified European production systems



Public–private 
partnerships 



What are Public–Private Partnerships (PPP)?

• Both sides share resources and co-invest (money, personnel, 
facilities, information) to reach a specific objective. 

• PPP is the legal framework for pooling of resources and 
gathering a critical mass to achieve results at scale.

• Partners share risks, rewards and responsibility

A Public–Private Partnership (PPP) is a long-term collaboration between 

a government/public sector actors and private sector institutions towards 

delivering a project or service traditionally provided by the government, 

solving specific problems in applied and strategic research and 

technology development.



Public–private partnerships in PGR evaluation 
bring specific expertise and goals

• Public genebanks
• Knowledge of collections and their potential

• Often lack of capacity/funding to document and evaluate

• Long-term outlook for conservation

• Public sector breeders and researchers: 
• Data, results and expertise from previous projects

• Technological capacity

• Project funding needs publications 

• Private sector breeders:
• R&D knowledge and capacity for evaluations

• Short-term investments in projects

• Commercial interest → return on investment



ECPGR PPP Knowledge base

~ 50 National and international 
projects on PGRFA

Apply PPP concept to European 
PGRFA collections for 

systematic evaluation for 
breeding purposes

https://www.ecpgr.cgiar.org/resources/private-

public-partnerships-ppp/ppp-knowledge-base 

https://www.ecpgr.cgiar.org/resources/private-public-partnerships-ppp/ppp-knowledge-base
https://www.ecpgr.cgiar.org/resources/private-public-partnerships-ppp/ppp-knowledge-base


ECPGR-EVA 
networks for 
evaluation of 
PGR



Establishment of ECPGR European Evaluation 
Network EVA - 2018
European Evaluation Network 

(EVA) approved by the 

ECPGR Steering Committee



2023-

2024

• EVA project starts with 5 networks in July 2019: Wheat and Barley, Carrot, Lettuce, 
Maize and Pepper

• Project extension with funds until 2024 to compensate for COVID-19 delays

• H2020 project AGENT extends activities of EVA Wheat and Barley to 2025

• EVA networks phenotype and genotype >5000 accessions

• First in person project meetings of all EVA networks in 2022

• EVA crop networks present first results in international conferences

2020 - 

2022

2017 - 

2019

• Preparatory phase: PPP knowledge base, workshops to develop framework

• ECPGR Steering Committee approves EVA framework

• Germany (BMEL) grants project to implement EVA

• Focus on final evaluations and data analysis, exploitation and dissemination

• Networks develop workplans for next phase

• ForEVA project develops EVA Grain Legumes Network, projected to start in 2024

EVA Timeline



EVA initiative aims to: 

• Increase knowledge on germplasm held in European genebanks

• Improve passport information and add C&E data in EURISCO

• Promote the use of genebank germplasm in research, breeding and cultivation 

• Identify climate-resilient breeding material

• Foster cooperation between public and private sector through MoU with 

Euroseeds signed in 2018

• Widen the stakeholders involved in using PGRFA through creation of public-

private partnerships

• Create self-sustaining networks that evaluate available PGRFA in continuous 

evaluation cycles



More than 90 EVA partners

• Public partners

• Genebanks

• Universities and research institutes

• Private partners

• Multinational breeding companies

• SME breeding companies

• Organic breeding companies

• Breeding and farming cooperatives



Five crop-specific EVA networks

EVA Legumes is in preparation through Grain Legumes WG 

activity ForEVA



EVA Carrot Network

14 partners from 

8 countries
• 6 genebanks and/or 

research institutes

• 8 breeding companies



EVA Lettuce Network

• 11 partners from 8 countries

• 6 genebanks and/or research 

institutes

• 5 breeding companies



EVA Maize Network

• 18 partners from 9 countries

• 10 genebanks and/or research 

institutes

• 8 breeding companies



EVA Pepper network

15 partners from 10 countries
• 6 genebanks and/or research institutes

• 6 breeding companies (Italy and Spain)  



EVA Wheat and Barley Network

47 partners from 21 countries
• 23 genebanks and/or research institutes

• 24 breeding companies



EVA Wheat and Barley network



How EVA 
networks 
operate



Cooperation agreement ensures privileged access to data, while material is exchanged 

through SMTA and can be used for further development and eventual commercial use 



Wheat (N=1318)

Austria Bulgaria
Czechia Estonia
Germany Italy
Latvia Lithuania
Nordgen Portugal

Barley (N=918)

Austria Bulgaria
Czechia Estonia
Germany Italy
Latvia Lithuania
Nordgen Portugal

Maize (N=442)

Croatia France Italy

Portugal Romania Serbia

Spain Switzerland

EVA Accessions 
field crops



EVA Accessions 
vegetables

Lettuce (N=228)

Bulgaria France
Nordgen Netherlands

Carrot (N=60)

UK France Nordgen Spain

Pepper (N = 182)

Bulgaria France
Serbia Netherlands
Hungary Germany
Portugal Poland



Traits of interest

• Morphological traits
• Shape, color, height, 

• Agronomical traits
• Vigor, yield, development time

• Quality traits
• Biochemical, processing, storage

• Biotic stress traits
• Fungal, bacterial or viral diseases

• Abiotic stress traits
• Drought, heat, cold stresses



Standard scoring 
methods

Standard protocols 

combine: 

• IPGRI descriptors

• Published protocols

• Partners’ expertise

9 7.4.16 Root shoulder shape Notation 1 2 3 4 5 99

Modality Flat Flat to rounded Rounded Rounded to conical Conical Other

Illustration

10 7.4.17  Colour of skin on shoulder Notation 0 3 5

Modality No difference Green Violet

Illustration

11 7.4.21 Root tip/end shape Notation 1 2 3

Modality Blunt Rounded Pointed

Illustration

12 7.4.22 Root skin pigmentation colour Notation 1 2 3 4 5 99

Modality White Yellow Orange Red Purple Other

Illustration

13 7.5.5 Outer core pigmentation/colour Notation 1 2 3 4 5 99

Modality White Yellow Orange Red Purple Other

Illustration

v

14 7.5.7 Inner core pigmentation/colour Notation 1 2 3 4 5 99

Modality White Yellow Orange Red Purple Other

Illustration

(Observation at maximum diameter)

(Observation at maximum diameter)

(Modified )



Multiplication and 
distribution

Preparation of SSD in 

greenhouse
Multiplication in the fieldHarvest of SSD in 

greenhouse

Preparation of seed 

distribution

www.julius-kuehn.de



EVA uses SMTA

ECPGR promotes use of SMTA:
• ECPGR recommends use of SMTA for all exchange of PGRFA, even if not 

Annex 1

• Use of SMTA with the terms and conditions of the MLS of ITPGRFA has 

proven to be the best available option to involve private breeders into 

partnerships with genebanks and the public sector in EVA

The ITPGRFA Standard Material Transfer Agreement (SMTA) 
• Provisions that govern the exchange of material under the Multilateral System

• Used for every transfer of material 

• Significantly lower transaction costs compared with bilateral approach

• Ensures benefit sharing multilaterally among Contracting Parties



Multilocation trials

>100 Trial locations across 

Europe

Behavior of crops in 

different environments 

allows identification of 

locally adapted accessions



Evaluations in field, 
lab and greenhouse

EVA wheat trial 2021, BASF (V. Spamer)

EVA carrot trial 2021 Institut Agro Angers (E. Geoffriau)

EVA pepper trial 2021, Semillas 

Fito (M. Fernandez)

EVA maize trial 2021, CREA-CI (C. Balconi)

EVA lettuce trial 2022 Sativa 

Rheinau (C. Aichholz)

EVA pepper lab trial 2021, CREA-OF 

(L. Sigillo)



Genotyping

• SNP arrays

• WGS

• Marker genotyping

• SPET 

EVA Lettuce developed 

new genotyping assay 

for lettuce



EVA Data management

• Phenotyping data → EURISCO-EVA intranet

 compatible with EURISCO

 

 

• Genotyping data → public repository Elixir/EMBL EVA



Open access and FAIR 
data management

Ensure open access to EVA project data according to FAIR principles: 

Findability – indexed metadata allows easy search

Accessibility – open access databases and common identifiers

Interoperability – standardized data is usable across platforms

Reuse – clear and accessible licensing

Accessions in EURISCO with direct link to C&E data and genotyping data



Output of EVA networks (2020-2023)

> 230 Traits evaluated

EVA Wheat Barley EVA Carrot
EVA Lettuce EVA Pepper
EVA Maize

309 EVA trials 

EVA Wheat Barley EVA Carrot
EVA Lettuce EVA Pepper
EVA Maize

0 50000 100000 150000 200000 250000 300000

EVA Wheat Barley

EVA Carrot

EVA Lettuce

EVA Pepper

EVA Maize

> 420.000 evaluation data points

>5000 accessions 

barley wheat
maize durum wheat
lettuce pepper
carrot



Data analysis – phenotypic data

Photos: E. Geoffriau, Institut Agro Rennes-Angers, France

• Diversity in phenotypes and bolting sensitivity 

of 60 accessions evaluated in EVA Carrot

Data from seven trials in 2020, 115 days after sowing, 

rates cumulated from Northern to Southern trials, 

accessions sorted by latitude of country of origin)

E. Geoffriau (Institut Agro)



Data analysis – genetic structure

Genetic diversity of 

EVA maize (left) 

and 

EVA Lettuce (right)  

landraces 

D. Madur, INRAE, France 
P. Tripodi, CREA, Italy 



Genome-wide association in 
Lettuce 



Benefits of 
participating in 
EVA



Benefits of EVA networks
Joint work on pre-competitive level 

provides benefits to all partners:

• Access to unique international research and breeding network

• Access to genebank collections and unique materials

• Shared expertise and knowledge

• Joint work based on expertise and capacity

• Large phenotypic datasets from multilocation trials

• Genotyping data for evaluated accessions

• Joint analysis and dissemination of results

• Data embargo as incentive to contribute in-kind

• Results and materials will be publicly available (through EURISCO and 

SMTA)



EVA as part of an activated 
genebank network 

• 10 Genebanks created precision 
collections of wheat and barley
• 6600 Wheat accessions

• 3900 Barley accessions

• Genotyping with GBS and DartSeq

• EVA network evaluates ~750 each in 
2023 and 2024

• Evaluation by EVA partners including 
organic farmers’ network



Dissemination and exploitation



Financial sustainability for EVA

ECPGR support for EVA

• Coordination of networks

• Budget management

• Permanent database infrastructure (EURISCO) 

• Meetings organization

Funding for specific network activities:

• Genotyping

• Public partners’ activities 

• Specific experiments (requiring lab space, special equipment)

• Data analysis

• Project meetings

In-kind contributions by private and public partners

• Phenotypic evaluations (field trials)

• Regenerations/multiplications

• Data analysis



Long term outlook

• ECPGR support for EVA

• Coordination of networks

• Permanent database infrastructure (EURISCO)

• Networks continue work
• New accessions sets

• In kind contributions from private sector

• Collaboration with projects for specific activities

• Establishment of new EVA crop networks 
(e.g. EVA Legumes)

• EVA can use GRACE-RI for their work



Acknowledgements
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THANK YOU
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