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- PGRFA as a public good -
~» Challenges and opportunities
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Genetic erosion of cultivated crops

and crop wild relatives threatens biodiversity

Muskmelon
A CENTURY AGO
In 1903 commercial ﬁ
seed houses offered Lettuce
hundreds of variaties,

as shown in this
sampling of ten crops.

Sweet corn

80 YEARS LATER
By 1983 few of e

those varieties
were found in the 28 @
National Sead ﬁ
Storage Laboratory.® 12

* GHANGED ITS NAME IN 2001 TO THE MATIONAL
CENTER FOR GENETIC RESOURCES PRESERVATION
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Since ~1920, farmer’s
varieties, landraces and wild

relatives have been collected

in genebanks

Genetic erosion:

Loss of crop varieties in active use by farmers over
the past century

Loss of crop wild relatives in nature, with 16-35%
threatened with extinction




Crop wild relative species richness

Number of species

105

Pironon et al, 2024. The global distribution of plants used by humans, Science.

Species richness
per ~400 km?2
Bl o154
B 155 - 318
B 19 - 502
N 503 - 685
Y 687 - 880
[ 861 - 1,035
B 1,036-1,219
B 1220 - 1,914
B 1415 - 1,659
Bl 1660 - 2612

Effective conservation and management of
critical biological infrastructure (=PGRFA)

across Europe is necessary to address
projected biodiversity loss

Vincent et al, 2019. Modeling of crop wild relative species identifies areas globally for in situ conservation, Nature Communications
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Plant Genetic Resources Strategy
for Europe - Priorities by 2030

* Plant Genetic Resources are essential for our food security and
bioeconomy, but are endangered by climate change, unreliable
resource management and limited accessibility

* Researchers and plant breeders need access to an efficient
system of conservation and targeted investments to explore

and exploit the existing diversity PLANT GENETIC
RESOURCES STRATEGY
* Europe’s Plant Genetic Resources require long-term investment FOR EUROPE

and firm political will.

PRO-GRACE can be a route to implementation: An efficient long-term
infrastructure for conservation, documentation and sustainable use
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PRO-GRACE:
Promoting a Genetic Resources Community in Europe

. Catalogue, describe,
\I preserve and enhance
Develop a concept of a European plant
novel Rl focused on the biodiversity

study, conservation,

management and
sustainable use of plant

genetlc resources

Translate the results
into conservation
practices and
agricultural
innovation

In collaboration with

@ global organizations
@ dedicated to plant

genetic resources

https://www.grace-ri.eu/pro-grace
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https://www.grace-ri.eu/pro-grace

31 Pro-GRACE partners from Europe and across the globe, combining expertise in

conservation, research, breeding, cultivation and policy of Plant Genetic Resources
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European countries conserve >2M PGRFA ex situ accessions
documented in 43 national inventories

» PGRFA include ! guse!:sifosmcmo
 Wild/natural populations | P
* Traditional cultivars/landraces -
* Breeding/research materials /e o
« Advanced/improved cultivars . @
A | @ $—
 PGRFA conservation follows % .‘Q’,ﬁ-‘*;r:fl_ o \L
national mandates (obligations - ’ "L**’Az !*'o />
under CBD and ITPGRFA) T O
* Global challenges require _1 )N
collaborative solutions S ™ ) | : é‘-’ ‘|
. N \ S emumonion

Circle size corresponding to size of national PGR inventory
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European Cooperative Programme ﬁfeurisco

e for Plant Genetic Resources i

 Founded in 1980
» Self-funded programme belonging to the participating countries

* Member countries also contribute in kind to the programme,
through collaborative PGR conservation activities

Stakeholders in Europe collaboratively,
rationally and effectively

PGRFA, provide and
Increase sustainable
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In situ conservation in Europe

Farmer)
Progress: RBRE= J Pride
 Standards and guidelines for crop wild relatives %e ° Wt
conservation and management are available . e Qe w {‘ ;
* Assessment of priority taxa and conservation o o L
sites across Europe. ’ 1 e e j\\ Sl 7
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. . g - . . © 82 russels . Cologne  German iv
* Very few countries have initiated in situ genetic y i " 2%
reserves in a few sites
e Standards are not implemented
Potential: .~ -
* Implementation regional/national in situ CWR L %
networks in Europe would double diversity ; 3@
available to breeders .
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European Coordination of on-farm conservation:
Let’s Liberate Diversity!

Italy Rete Semi Rurali (RSR)

UK Scottish Crofting Federation

Let’s Liberate Diversity! boasts a Rod de Serils

robust network of 20 members: e o someees e 15
o 1 70 n atio n a I o rga n izatio n S O p e rati n g Li:::::rg Dachverband Kulturpflar;zEeEnl; und Nutztiervielfalt e. V.

across 19 European countries with a Aegilops
membership base of >35,000 individuals. Belgium

Ireland Irish Seed Savers Association

* In collaboration with ~15,000 farmers, LLD

UK Heritage Seed Library- Garden Organic

members engage in conserving and po— KVANN- Norweglan Sead Savers
Mana gi N g ~40’ 000 va ri eties 4 Georgia ELKANA - Organic farmers association

Portugal Association Quinta das Aguias

Estonia Maadjas

Hungary Maghaz Association

Sweden Foreningen Sesam
htt&s://"berated iverSity.orgé Denmark Danish Seed Savers

Finland Maatiainen
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https://liberatediversity.org/the-network/

European research on Plant Genetic Resources

* To implement the Biodiversity Strategy, Horizon projects doing research
on PGR have increased in recent years, generating valuable knowledge

* National and bilateral project funding is also available for PGR research
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Mainstreaming research on plant genetic
resources in a dedicated GRACE-RI

« Connect national PGR conservation e
actions with high-quality research :
to address regional-level challenges

* |ncrease reliability and access to
plant genetic resources

* |nvolve all relevant stakeholders in
the value chain

* Engage with and educate the public

* |ncrease diversity in nature, in our
fields and on our plates
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What is involved in developing a concept for a GRACE-RI?

PGR information
system

Quality-certified

| management

Technologies and
services

Socio-economic

- ?

Standards for

Brainstorming, crop evaluation

communication and
dissemination

_A

GRACE-RI CONCEPT
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PRO-GRACE Deliverables

Standards for:

o Displaying phenotypic data Genebank and /n
and images Sftu operations

§ Displaying genetic Phenotypic
data evaluations

Protocols for:

@ Sample collection
https://www.grace-ri.eu/pro-grace/outputs/deliverables
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https://www.grace-ri.eu/pro-grace/outputs/deliverables

Grouping PRO-GRACE stakeholders

POLICY INTERVENTIONS

[ Policymakers, legislators and policy experts ] ﬁ

3

CONSERVATION & DOCUMENTATION

Plant Genetic

Resources [ In situ genetic ] { Genetic resource ]

reserves centres

Y-
PGR conservation and NGOs
research networks
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Public research
centres

Other Rls

Seed companies

Other private service
providers

Farmers

Consumers




Grouping PRO-GRACE Services

CONSERVATION & DOCUMENTATION

Management metabolic profiling aspects

/[ ]\ — | J | |
= ey N

" ( \
Quality Genotyping and [ Phytosanitary J

Data analysis

1

POLICY INTERVENTIONS

Education and
dissemination

J —)

[ Policy and regulatory aspects ]
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GRACE-RI can complement existing European
Rls in PGR Research

« Services Existing Rl
~ V4 S
»» A
Genetic, phenotypic and molecular data on PGR BiSSCo S S o e
Taxonomic validation services ‘ EMPHASI= EUROPEAN INFRASTRUCTURE FOR PLANT PHENOTYPING
o ~l ~oo e
(11| —-‘. ' \
Q | elixir
< Curation and annotation services, loans and visit systems for genebanks
o e ELIXIR
(O
Etologies for phenotypic/phenomic data - ® T
Llfgwg ch
ERIC
@home;wid_e; prediction modelling on crops LIFEWATCH
|':=:'
[ HicageaL ERIC
Reference database of barcoding/metabarcoding MIRRI ":::::" MIRRI
[
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GRACE-RI can fill main gaps in
PGR-related services

e Linking multi-omic information with germplasm source materials and policy/regulations on
access and benefit-sharing by Digital Genetic Objects (DGOs)

* Integrated Quality Management (QMS) and Certification System for long-term conservation of
PGR diversity in Europe that is readily accessible to users

* Integrated system for safety duplication of PGR accessions across European conservation sites
* Pedigree information/kinship relationships of PGR accessions within/across genebanks

* |dentification of duplications and gaps in diversity for crop species and CWR across European
PGR collections

* Phytosanitary surveillance, diagnostic tools, and related regulatory context on PGR

* Dissemination of national/international policies and legal regulatory contexts related to PGR.
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Upcoming important deliverables:

* Blueprints for genebank QMS and
capacity building programs

* Methods and standards for in situ PGR
management and documentation

* Recommendations for unique
identification of PGR

* Demonstration cases for scientific
services for PGR

e Standard protocols for PGR evaluation

—
—
—
PRO-GRACE
—
== PROMOTING A PLANT GENETIC

e RESOURCE COMMUNITY FOR EUROPE

Photo credit: NordGen




Mi-PGR: A proposal for an integrative framework and harmonized set of
guidelines and recommendations that identify the critical information
necessary to describe a PGR accession.

High-value datasets
Semantic — —
=] D ey o=
Standards _1_\__ ==

GRACE-RI PGR FOStering
Information System collaboration

INFORMATION '43\

INTEGRATION
Knowledge base Regule-ltory
Meta-analysis Compliance
Multi-omics integration
Technical g %E §
Standards% Resource Allocation
e Efficiency
$€
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Building a business case for GRACE-RI

Europe needs increased investment in its PGRFA to:

 Significantly enhance the breadth of diversity made available to farmers and breeders
through improved conservation actions and integration of ex situ and in situ conservation

Add value to PGRFA through high-quality conservation, documentation and public access

Generate knowledge and FAIR data on PGRFA

Build capacity across Europe to improve management in ex situ and in situ conservation

Consolidate dispersed national and regional resources and create a cost-effective framework
for high quality research on PGR

Support stakeholders in implementing international agreements

* Provide nature-based solutions for European agriculture and bioeconomy

I
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GRACE-RI: Connecting existing initiatives

SEEE SR In situ conservation Seed and breeding

On-farm networks

National conservation

programmes companies
@ LETS
’ . LIBERATE :
" DIVERSITY! NATERE 000 2 Euroseeds
ECP/GR I

\ Research on PGR
Global PGR networks

Public research
institutes

@g ‘ &L — —— GRACE-RI
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TRUST

* Improving the conservation and documentation of PGR conserved ex situ, in situ and on-farm
* Improving access to PGR for breeding and research
* Improving biodiversity across Europe, in nature, in fields, on people’s plates
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What will GRACE-RI do?

*  GRACE-RI will build on and connect better, but will NOT replace existing networks and initiatives

*  GRACE-RI will expand current ex situ networks to integrate with new stakeholders: farmers, in situ conservation
and social actors involved in PGR conservation and research.

*  GRACE-RI will promote practical implementation of in situ/on-farm networks to complement ex situ activities

*  GRACE-RI will build capacity to enhance effective conservation and management of critical biological
infrastructure (=PGRFA) across Europe, which is under threat from biodiversity loss

*  GRACE-RI will support agricultural research and innovation, providing strong coordination to offer facilitated
PGR access, instruments and collaborative frameworks to address today’s major societal challenges through
research: climate change, resilient agriculture and food security

*  GRACE-RI will thus be crucial for the implementation of and also accelerate progress on the EU Biodiversity
strategy and the environmental elements within the Green Deal, also contributing to countries’ compliance with
UN policy initiatives (CBD, Nagoya, ITPGRFA etc.)
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Continue work towards development of GRACE-RI

Pro-GRACE GRACERI
(2023-2025) (2028-)
Pro-GRACE Follow-up project will: o o o
. : F o otk GRACE-Build
Engage member countries and institutions to secure (2025.2027)

national and institutional support and establish the
GRACE-RI core structure and governance

» Develop pilot projects for PGR-specific services and
tasks that GRACE-RI can provide for the research
community

» Test pilot services with PGR stakeholders and showcase
their benefits

* Develop the business case and engage with
stakeholders

* Engage with other countries and organizations to grow
GRACE-RI
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Europe needs a research infrastructure for PGR

efforts to intensify research on a pool of well-
conserved PGR in European genebanks, in
nature and on-farm, to address the main
environmental, climatic and food security
challenges in Europe

* GRACE-RI should complement existing services
and create relevant synergies with other Rls

* GRACE-RI should be dedicated to join regional fﬁ&\f\

GRACE-RI is the opportunity to have an impact, to enable public good
valorization, and to help the EU achieve the targets outlined in the Green Deal
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THANK YOU

Sandra Goritschnig
s.goritschnig@cgiar.org

www.grace-ri.eu



http://www.grace-ri.eu/
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