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S i bj iSession objectives
 Alternative approaches to CWR Alternative approaches to CWR 

conservation

 Steps toward a National CWR Strategy

 Creating national CWR inventory

 CWR Threat status 

 Current conservation actions

 Priority sites for CWR conservation

 CWR conservation action plans

 Holistic CWR conservation 

 PGR Secure: an opportunity for 

collaboration



Approaches to establishing a CWR pp g
conservation strategy
 Numerous diverse approaches 

that result in genetically 
representative samples of CWRrepresentative samples of CWR 
conserved

 Three basic diverse approaches: Three basic diverse approaches:
 Individual reserve manager
 National / Regional
 Global (FAO Global Strategy)

 Each concludes with CWR 
diversity being actively 
conserved in genetic reserves + 
safety backup held ex situsafety backup held ex situ



Individual CWR Genetic Reserve:
Bottom‐up

f d d l d d d CWR found widely in nature inside and outside 
of PA

 Each individual PA (where conservation is a Each individual PA (where conservation is a 
focus) may not be included in national or global 
CWR networks

 Individual PA manager’s involvement in CWR 
conservation

 Adapt the PA management plan to facilitate 
Genetic conservation of CWR diversity

 P bli i th f CWR i i th Publicize the presence of CWR species in the 
protected area 
 General public see PA role in helping ensure 

national wealth creation and food security e gnational wealth creation and food security, e.g. 
banana, coffee, rice in botanic gardens



Global CWR conservation strategy: 
t dtop down
focus on existing protected areas

UNEP–WCMC Protected Area Analysis (Maxted et al., 2009)



Global CWR conservation strategy: 
top downtop down
focus on 80 major and minor crops and ±1,200 priority CWRs

FAO – Global Network of CWR Genetic Reserves (Maxted and Kell, 2009)



National CWR StrategiesNational CWR Strategies
 CWR i ti l CWR are a unique national resource

 CWR are threatenedCWR are threatened

 Legislative requirement to conserve 

 CWR by their nature require an 
integrated in situ / ex situ approachintegrated in situ / ex situ approach, 
best implemented via a National 
CWR Strategy

 No single method of generation



National CWR Strategy

 Focus on national CWR flora, 
objective to maximise object e to a se
taxonomic and genetic diversity 
of the country’s CWR conserved

 National in situ / ex situ 
priorities and national PA 
network

 Genetic reserves established 
within existing national PA at 
i it itpriority sites

 Application in Ireland, Portugal, 
Switzerland Germany severalSwitzerland, Germany, several 
Middle East Countries and the 
UK



National / Regional BotanicalNational / Regional Botanical 
Diversity
 Floristic checklists

 Listed in Davis et al. (1986) andListed in Davis et al. (1986) and 
Frodin (2001) 

 Neighbouring country
 Province (e g Flora Veracruz)Province (e.g. Flora Veracruz)
 Broader region (e.g Flora 

Mesoamericana)
 For the UK Stace (1997) For the UK ‐ Stace (1997)

 Taxonomic checklist of country y
taxa



National / Regional CWR InventoryNational / Regional CWR Inventory

N ti l fl i ti / National floristic / 
taxonomic checklist

 National crop checklist

M t hi f Matching of genera

 Extraction (dataExtraction (data 
mining) of CWR taxa

U i Uses generic 
definition of CWR



National CWR InventoryNational CWR Inventory

‘Floristic route’ = Flora to crops to 
CWR inventory (semi‐automated)

‘Monographic route’ = Crops to flora to 
CWR inventory (via workshop)

World 
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Prioritising CWR Taxa / DiversityPrioritising CWR Taxa / Diversity
 Broad CWR definition with generic limit = 

relative large number of taxa (81% ofrelative large number of taxa (81% of 
Flora)

 Limited resources so need to focus on 
priority CWRs
 current conservation status, socio‐

economic use, threat of genetic 
i ti di ti tierosion, genetic distinctiveness, 

ecogeographic distribution, biological 
importance, cultural importance, cost, 
sustainability, legislation, ethical andsustainability, legislation, ethical and 
aesthetic considerations, and 
priorities of the conservation agency

 economic value (Mansfeld use 
categories)

 relative threat assessment (IUCN Red 
List Criteria)



Example: UK CWR Prioritisationp
2,300 UK plant species with 1,863 CWR using 

i d fi i i f CWRgeneric definition of CWR
– 300 food and agriculture CWR species
– 850 ornamentals CWR species
– 200 wild harvested CWR species– 200 wild harvested CWR species 
– 80 threatened CWR species 



Ecogeographic and Genetic Analysis 
of Priority CWR
 Little genetic information available

 Employ proxy of ecogeography diversity assume Employ proxy of ecogeography diversity, assume 
ecogeography = genetic diversity

 Ecogeographic data is taxonomic, ecological and 
geographic information associated with 
population provenancepopulation provenance

 Ecogeographic survey of priority taxa to generate g g p y p y g
baseline data



Ecogeographic and Genetic Analysis?
Cl t l i f ild T if li f St Kild d ild dCluster analysis of wild Trifolium repens from St. Kilda and wild and
landrace material from north western Scotland and southern England
based on 408 AFLP markers (Hargreaves et al. 2008).

a.



Genetic Gap Analysis Methodology

Comparison of natural in situ CWR diversity with 
diversity sampled and conserved in situ or ex situdiversity sampled and conserved in situ or ex situ

Step 1:Circumscription of target taxon and target 
area 

Step 2: Natural in situ diversity
2a ‐ Taxonomic Diversity Assessment
2b G i Di i A2b ‐ Genetic Diversity Assessment
2c ‐ Ecogeographic Diversity Assessment 
2d ‐ Threat Assessment

Step 3: Current conservation strategies
3a ‐ In situ techniques
3b Ex situ techniques3b ‐ Ex situ techniques

Step 4: Setting priorities for conservation action 
4a ‐ In situ conservation priorities4a  In situ conservation priorities
4b ‐ Ex situ conservation priorities 



CWR Gap Analysisp y
G E NU S S PE CIE S S U B S P. O CCU R TH R E A T in  PA ?

A lliu m o le ra ce u m 1 4 5 V U
A lliu m sp h a e ro ce p h a lo n 2 V U Y E SA lliu m sp h a e ro ce p h a lo n 2 V U Y E S
A p iu m re p e n s 1 V U Y E S
A sp a ra g u s o f f ic in a lis p ro s t ra tu s 1 7 E N Y E S
B ro m u s se ca lin u s 9 8 V U
Ca ru m ca rvi 4 6 E N
H o rd e u m m a rin u m 6 3 V U Y E S
L a c tu ca sa lig n a 3 E N Y E S
L o liu m te m u le n tu m 1 8 CRL o liu m te m u le n tu m 1 8 CR
M e d ica g o m in im a 3 2 V U Y E S
Pap a ve r a rg e m o n e 3 4 2 V U
Poa f le xu o sa 6 V U Y E S
Poa g la u ca 3 3 V U Y E S
Pyru s co rd a ta 4 V U Y E S
S co rzo n e ra h u m ilis 3 V U
Trifo liu m b o cco n e i 1 V U Y E STrifo liu m b o cco n e i 1 V U Y E S
Trifo liu m in ca rn a tu m m o lin e rii 4 V U Y E S
Trifo liu m stric tu m 4 V U Y E S
V a le ria n e lla d e n ta ta 1 6 8 E N
V a le ria n e lla rim o sa 1 7 E N Y E S
V ic ia b ith yn ica 3 9 V U
V ic ia p a rvif lo ra 4 9 V U Y E S



Important CWR Areas for the UKImportant CWR Areas for the UK

17 10x10 km grid squares with 152 
(67.3%) UK CWR species (69 sites for 
100%) all have PAs100%) all have PAs

Maxted et al. 2007



CWR conservation action plansp



Establishing the first CWR genetic 
reserve in the UKreserve in the UK The Lizard NNR in Cornwall SW 

England: survey of CWRs Spring 2010
• Allium ampeloprasum var babingtoniiAllium ampeloprasum var. babingtonii

• Allium schoenoprasum

• Asparagus officinalis subsp. prostratus

• Beta vulgaris subsp. maritima

• Daucus carota subsp. gummifer

Li bi• Linum bienne

• Trifolium occidentale

• Trifolium repensTrifolium repens

O



h C kApproaches to CWR networks

 Adopt a holistic approach combining a mix of:
 Ecosystem approach (CWR do not exist in a biodiversity Ecosystem approach (CWR do not exist in a biodiversity 
vacuum)

 Individual PAs with CWR prioritisedIndividual PAs with CWR prioritised
 National (in situ and ex situ) and Global CWR Network



PGR Secure: what about me?
 Major existing resources:

PGR Secure: what about me?
j g

 PGR Forum European and 
national catalogues of CWR 
diversity (17,495 sp. in Europe)d e s ty ( , 95 sp. u ope)

 EURISCO ex situ holding of CWR 
(NB. CWR are 5.6% of total 
germplasm holdings and 
represent 1,095 CWR species 
6.3% of total CWR)

 ECPGR In situ and On‐farm 
members / EURISCO In Situ 
National Focal PointsNational Focal Points

 Methodological experience 
(Ireland, Portugal, Switzerland ( , g ,
and UK)



PGR Secure: what about me?PGR Secure: what about me?
WP3/4 ‐Methodology:WP3/4 ‐Methodology:
1. ECPGR Secretariat Contacted ECP/GR national coordinator for 

nominations to help national CWR / LR conservation strategynominations to help national CWR / LR conservation strategy

2. Provide them with PGR Forum national catalogues of CWR 
diversitydiversity.

3. Workshop for National Focal Points (Sept / Oct 2011) to 
discuss:discuss:
a. Revision / modification of national CWR inventories.
b. Collating of desirable additional data set and making data available e.g. 

distribution.distribution.
c. Inventory prioritisation
d. Gap analysis
e. Production of national CWR conservation strategiese. Production of national CWR conservation strategies
f. Baseline assessment of CWR extinction / genetic erosion
g. Use of national CWR inventory



PGR Secure: what about me?

Methodology (cont ):Methodology (cont.):
4. National implementation (Oct 2011 – on‐going)

5. Partially funded case study country studies:
a. CWR – (Italy), Finland and Spain (UK)a. CWR  (Italy), Finland and Spain (UK)
b. LR – Italy, Finland and (UK)

6 PGR Secure Helpdesk + FAO Toolkit6. PGR Secure Helpdesk + FAO Toolkit

7. Use national CWR / LR conservation strategies as a means of 
generating European strategies (WP3 and WP4)

A challenge, an opportunity ….



PGR Secure: what about me?PGR Secure: what about me?

WP5: Engaging the user 
community

 Workshops
– SWOT analysis of breeders’ 
and conservationists’ needs 
t t CWR d LRto promote CWR and LR use

– Comprehensive reportComprehensive report 
analysing the use of CWR 
and LR by  stakeholders y



Conclusions
 Increased awareness of the importance 

of CWR conservation and useof  CWR conservation and use, 
particularly in times of environmental 
instability and climate change

 Have knowledge and expertise to 
implement holistic CWR conservation, 
implementing the ecosystem approach 
via:
 Regional / National Network of CWRRegional / National Network of CWR 

genetic reserves and systematic ex situ 
collection

 Primary conservation of CWR will be 
via genetic reserves in PAs for most 
diversitydiversity


