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Establishing the context:

Earth is beyond its human carry capacit
We need to feed the expanding human population!

A 7.65 billion in 2018, 78% live in developing countgigs:s)
A 9.8 billionby 2050, 86%n developing countriefJN, 2017)
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Establishing the context:
Climate change

A To fee@EIGEELES requwe traltdlver5|ty to sustaln food production
Increas i :

A While
this ce

Crop Wild Relatives (éWR) offer that diversity

A Wide diversity of adaptive traits |
A Tried, proven but still largely unapplied outside

top 15 global crops
A Technological advances in application




What are crop wild relatives?

A Crop wild relatives (CWR) are wild plant bRy
species closely related to crops, D s

IOLOGICAL SPECIES

including wildancestors
Subspecies 8:

A They have an indirect use gsne
donorsfor crop improvement due to

their relatively close genetic et
relationship to crops -

AThey are an important socieconomic == N
resource that offemovel genetic s S
diversityrequired to maintain future N [[FeRbesodeennel N [t [T T=mel et
food security ccicddbndacans||\|Lecsonoeel Losse] Loseo

RS RN R R  Subgenicz

Broad definition:

CWR = all taxa
within the same
genus as a crop

More precise definition:

A crop wild relativés 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 belongin
to gene pools 1 or 2, or taxon groups 1 to 4 of the crop

Maxtedet al.(2006)



Value of CWR: as a source of adaptive traits

CWR Trait , ,
_ . Aegilops speltoides (B-genome )

Aegilopgauschii Rust B &

Ae tauschii Sprouting suppression g TRk N 2

Ae tauschii Wheat soilborne mosaic virus, wheat spindle o\
streak mosaic virus

Ae tauschii Agronomic traits, yield improvement

Ae tauschij T. turgidum Yellow rust and leaf rust

Ae tauschij T. turgidum Water-logging tolerance

Ae variabilis Powdery mildew resistance

Ae variabilis Rootknot nematode resistance

Ae ventricosa Cyst nematode resistance

Ae ventricosa Eye spot resistance

Agropyrorelongatum Ae Leaf and stem rust resistance

umbellulata

Ag.elongatum Drought tolerance

Agropyronsp. Frost resistance

Secalecereale Yield improvement

Triticum dicoccoides, T. Fusariunmhead blight

timopheevij T.monococcum

Ae speltoides

T.monococcum Stem rust

T. turgidum subsp. dicoccoid Protein quality improvement
T. turgidum subsp. dicoccoid Powdery mildew

T. turgidum subsp. dicoccoid Stem rust

T.urartu Powdery mildew
Thinopyrumbessarabicum  Salt resistance

Th. ponticum Fusariumhead blight resistance
Thinopyrum sp. Greenbugesistance

$115 billion toward increased crop yields per y

(Pimentelet al., 1997; PWC, 2013 for 29 crops)




Why crop wild relatives?
CWR are threatened and poorly conserved

Red List assessments of 5¥ative European CWR in 25
Annex | priority crop gene pools .

- 16% of the species assessed are threatened or Near Threatened .
0 oo ¥ !
and4% are Critically Endangered ., B S oes i mum
5 w =2 o omw
Yet analysis of PGR situcollections found: .
- Wild (CWR) taxa represent 10.%¥dotal germplasm accessions * I I | I | ] i1,
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- 72% are a high priority for collection

Kell et al. (2012) Red listed 571 European CWR

i .. » : species
In situCWR conservation is virtually neristent

A Many CWR are found ixistingin situprotected areasbut they
are not being actively monitored and managed

A Only ahandful of CWR active genetic resertiave been
establishedTriticumCWR in IsraeEea perennign Mexico;
SolanumCWR in Peru; wild Coffee CWR in Ethiopia;Betd
patulain Madeira

A None meetrriondoet al.(2012) standardor In situCWR
conservation




Policy context

A CBD Strategic Plan agreed in Nagoya (20T&)get 13 of 20

"Target 13. By 2020, Tk&atus of crop and livestock genetic diversity in
agricultural ecosystems and of wild relatives has been impr¢8&ART
ulF NBSuU U2 0S RSOSt2LISR |ud 3FJtn2ol f
situ conservatiorof wild relatives of crop plants could be improved
inside and outside protected areas."

A CBD Global Strategy for Plant Conservation 2@20P0(2010)¢ Target
9 of 16

G ¢ | NH®pér ceniyof the genetic diversity of crops including their wild
relatives and other socieconomically valuable plant species conserved
while respecting, preserving and maintaining associated indigenous and
f20Ftf 1y2egtft SR3IS de

A UN SustainablBevelopment Goalsighlighted the need of eradicating
extreme poverty and hunger = Goal 1, 2 and 3, but particularly 2.5

GOOD HEALTH
AND WELL-BEING

NO
POVERTY

M
'I Vaviloviaformosa
CWR of garden pea




Two communities: Protected Area and
Ag r0b|0d|ve rSIty CWR complementarity analysis for the UK Versio

Priority Sites

Ecological conservation
AH ab ItatS :/fy \ Maxted et al. (2007)
AEcosystems R S

Genetic conservation
ASpecies B
AGenetic diversity
AUtllitarian T aeEw




Two communities:
Protected Area and
Agrobiodiversity

CWR complementarity analysis for the UK Version 2

Fielderet al. (2015)

Site 3:
Ceredigion
11 (99) taxa

Site 2:
Cambridgeshir
17 (104) taxa

Site 1:Purbeck
124 (0) taxa

Hannah Fielder with
Beta vulgarisubsp.maritima




