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Establishing the context:
Earth is beyond its human carry capacity
We need to feed the expanding human population!

Å 7.65 billion in 2018, 78% live in developing countries (22/09/18)

Å 9.8 billionby 2050, 86% in developing countries(UN, 2017)
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Establishing the context: 
Climate change
Å To feed the human population in 2050 we will require food supplies to 

increase by 60% globally, and 100% in developing countries (FAO, 2011)

Å While climate change may reduce agricultural production by 2% each decade 
this century (IPCC, 2014)

Al Lawatiet al. (2015)

2015 @ 12%/Oman         2020 @ 17.4%/Oman                2050 @ 2.3% of Oman

Breeders require trait diversity to sustain food production

Crop Wild Relatives (CWR) offer that diversity

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

top 15 global crops
Å Technological advances in application



ÁCrop wild relatives (CWR) are wild plant 
species closely related to crops, 
including wild ancestors

ÁThey have an indirect use as gene 
donors for crop improvement due to 
their relatively close genetic 
relationship to crops

ÁThey are an important socio-economic 
resource that offer novel genetic 
diversity required to maintain future 
food security

More precise definition:

A crop wild relativeis 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

Broad definition:

CWR = all taxa 
within the same 
genus as a crop

What are crop wild relatives?

Maxted et al. (2006)



Value of CWR: as a source of adaptive traits

Aegilops speltoides (B-genome )

Wheat

$115 billion toward increased crop yields per year 
(Pimentel et al., 1997; PWC, 2013 for 29 crops)

CWR Trait

Aegilops tauschii Rust

Ae. tauschii Sprouting suppression

Ae. tauschii Wheat soil-borne mosaic virus, wheat spindle-

streak mosaic virus 

Ae. tauschii Agronomic traits, yield improvement

Ae. tauschii, T. turgidum Yellow rust and leaf rust

Ae. tauschii, T. turgidum Water-logging tolerance 

Ae. variabilis Powdery mildew resistance

Ae. variabilis Root-knot nematode resistance

Ae. ventricosa Cyst nematode resistance 

Ae. ventricosa Eye spot resistance

Agropyronelongatum, Ae. 

umbellulata

Leaf and stem rust resistance

Ag. elongatum Drought tolerance

Agropyronsp. Frost resistance

Secalecereale Yield improvement

Triticum dicoccoides, T. 

timopheevii, T. monococcum,  

Ae. speltoides

Fusariumhead blight

T. monococcum Stem rust

T. turgidum subsp. dicoccoidesProtein quality improvement

T. turgidum subsp. dicoccoidesPowdery mildew

T. turgidum subsp. dicoccoidesStem rust

T. urartu Powdery mildew

Thinopyrum bessarabicum Salt resistance

Th. ponticum Fusariumhead blight resistance

Thinopyrum sp. Greenbugresistance 



Red List assessments of 572 native European CWR in 25 
Annex I priority crop gene pools

- 16% of the species assessed are threatened or Near Threatened 
and 4% are Critically Endangered

Yet analysis of PGR ex situcollections found:

- Wild (CWR) taxa represent 10.5% of total germplasm accessions 

- /ŀǎǘŀƷŜŘŀ et al.(2016) reviewed global ex situholdings found 

- Ғ Ѻ ǳƴŎƻƴǎŜǊǾŜŘ (no accessions in genebanks)

- Ғ Ѻ ǇƻƻǊƭȅ ŎƻƴǎŜǊǾŜŘ (<10 accessions)

- 72% are a high priority for collection

In situ CWR conservation is virtually non-existent

ÁMany CWR are found in existing in situ protected areas, but they 
are not being actively monitored and managed

ÁOnly a handful of CWR active genetic reserves have been 
established: TriticumCWR in Israel; Zea perennisin Mexico; 
Solanum CWR in Peru; wild Coffee CWR in Ethiopia; and Beta 
patula in Madeira

ÁNone meet Iriondo et al.(2012) standard for In situ CWR 
conservation 

Why crop wild relatives?
CWR are threatened and poorly conserved

In situ and Ex situ



Policy context

ÁCBD Strategic Plan agreed in Nagoya (2010) ςTarget 13 of 20

"Target 13. By 2020, The status of crop and livestock genetic diversity in 
agricultural ecosystems and of wild relatives has been improved. (SMART 
ǘŀǊƎŜǘ ǘƻ ōŜ ŘŜǾŜƭƻǇŜŘ ŀǘ Ǝƭƻōŀƭ ŀƴŘ ƴŀǘƛƻƴŀƭ ƭŜǾŜƭǎύ ΧΦ  Lƴ ŀŘŘƛǘƛƻƴΣ in 
situ conservationof wild relatives of crop plants could be improved 
inside and outside protected areas."

ÁCBD Global Strategy for Plant Conservation 2011 ς2020 (2010) ςTarget 
9 of 16

ά¢ŀǊƎŜǘ фΥ 70 per cent of the genetic diversity of crops including their wild 
relatives and other socio-economically valuable plant species conserved, 
while respecting, preserving and maintaining associated indigenous and 
ƭƻŎŀƭ ƪƴƻǿƭŜŘƎŜΦέ

ÁUN Sustainable Development Goals highlighted the need of eradicating 
extreme poverty and hunger = Goal 1, 2 and 3, but particularly 2.5

Vaviloviaformosa:
CWR of garden pea



Two communities: Protected Area and 
Agrobiodiversity  

Ecological conservation
ÁHabitats
ÁEcosystems

Genetic conservation
ÁSpecies
ÁGenetic diversity
ÁUtilitarian

CWR complementarity analysis for the UK Version 1

Beta vulgaris subsp. maritima 

Sugarbeet

Maxted et al. (2007)



Site 3: 
Ceredigion
11 (99) taxa

Site 1: Purbeck
124 (0) taxa

Site 2: 
Cambridgeshire
17 (104) taxa

CWR complementarity analysis for the UK Version 2

Hannah Fielder with
Beta vulgaris subsp. maritima 

Fielder et al. (2015)

Two communities: 
Protected Area and 
Agrobiodiversity 


