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WGIN going from strength to strength: 
Highlights and the legacy so far 



WGIN provides a research platform for the 
delivery of 
- tools 
- resources 
- bioinformatic information 
- expertise for the identification of naturally 

occurring (useful) genetic variation in 
new traits 

Yield and quality per se are excluded  
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The modest WGIN funds would attract additional 
funds to wheat research by other sponsors  



Projects of 5 years and 3 years duration  

WGIN 2 (2009-2014) project
funded partners
John Innes Centre
University of Nottingham
Rothamsted Research
+ 2 pilot projects (1 yr /  2 yr)  

WGIN 1 (2003-2008) project
funded partners
John Innes Centre
Rothamsted Research
+ 2 pilot projects (2 yr)

WGIN 3 project (2015-2018) – funded partners
John Innes Centre
Rothamsted Research
+ Bristol Genomics Facility, Univ. Bristol, UK
+ MYcroarray, Michigan, USA 



Improving the environmental footprint of 
farming through crop genetics and 
targeted traits analysis 

Mission statement - WGIN  2003 to 2014  

Mission statement - WGIN  2015 to 2018  

Improving the resilience of the wheat 
crop through genetics and targeted traits 
analysis



What has WGIN achieved ? 

• New genetic resources and tools

• Defining new traits for wheat
improvement 

• Maintaining and enhancing the    
public – private network 

• Increasing funding into wheat 
research 

• Training the next generation  



New resources / tools developed in WGIN  
THE BIG FIVE  

• A reference UK mapping population
Avalon x Cadenza (DH popn, 203 lines + 584 lines) 

• Restoration of the AE Watkins wheat collection 
> 1200 lines from 31 countries 
never previously used in modern breeding  

• EMS mutagenised TILLING populations 
Cadenza and Paragon (> 5000 lines + 1200C lines DNA) 

• A global collection of T. monococcum accessions
(AA genome) ~ 323 lines, 34K breeders array + 5 F6 popn

• Grain samples from WGIN cultivar diversity trials 
since 2003 (3 or 4 nitrogen treatments / all plots) 



Trait identification 

1. Improved nitrogen use efficiency (NUE)

2. Grain quality (QTLs) linked to NUE  

Consecutive years of field trials

3. Improved water use efficiency (WUE)  

Irrigated

Non-irrigated

Malcolm Hawkesford, RRes

NUE

John Foulkes, U Nott



Trait identification – RRes

2. Reducing pest and disease pressure

Septoria leaf blotch Take-all fungusAphids 

annually all crops at high risk

a major problem
for 2nd / 3rd wheat
crops

2nd wheat syndrome

Yellow rust 



TILLING wheat for mlo mediated mildew resistance 

singles

doubles

triple

singles doubles triple

2017 Funders: German Federal Ministry of 
Food and Agriculture

Germany Society for the 
Advancement of Plant Innovation

Initially WGIN
funded 



The Networking objectives 

8 of the 20 activities 

Maintaining and enhancing the    
public – private network 



The Defra WGIN: Dissemination, Liaison 
and Communication

Annual “Stakeholders’ Forum” (Nov) 70-90 attendees 
Focussed Workshop – 2009, 2013  ‘A x C mapping popn’

2010 – DArT marker analysis  
Workshops with overseas partner organisations:

Six in total funded by BBSRC
Web Site (www.WGIN.org.UK )
Electronic Newsletters
Scientific publications  ~ 70 articles 
Annual displays at ‘Cereals’ 
E. mail:wgin.defra@bbsrc.ac.uk



The WGIN legacy so far 

Scientific publications  - 72 peer reviewed articles 
Helped in the training of 26 PhD students (5 since Oct 2015)

£4.52 million from defra has generated in excess of 
£41 million for 48 new wheat projects involving

various sponsors
29 projects on new topics

£11.0 million lead by PIs not sponsored in WGIN  

Prior to mid 2014

Ian MacKay (NIAB) – Quantitative Methods in Plant Breeding course 
is two weeks for 24 participants, 10th year ~ ½ industry, ½ public sector: ½ overseas, ½ UK 

Avalon x Cadenza data to teach marker and QTL mapping   



The WGIN legacy so far 
Since 2014 – new funding 
Designing Future Wheat (2017)  
BBSRC Institute Strategic Programme Grant (2017-2022)   
– combines six Institutes and two Universities

£19 million (PI Graham Moore, JIC) 

£23.6 million for 15 new wheat projects involving
various sponsors 

11 projects on new topics

£22.5 million lead by PIs not sponsored in WGIN  



The stored samples  - 500 g / 1 kg grain at - 20 C 

Key biological resources for new projects  
and / or pilot studies 

~ 8,400 samples with associated metadata

Central storage of grain from the field trials

12 years of field trials (24-31 cultivars / 4 N regimes)
2003 to 2017 



Accessing the WGIN germplasm

Two routes: 
RRes – by E. mailing directly to WGIN
JIC  - Genetic Resources Unit – National Capability

BBSRC  



Defra
Martin Cannell, Giulia Cuccato and David Cooper

WGIN 3 
RRes - Kim Hammond-Kosack

Peter Shewry
Malcolm Hawkesford
Vanessa McMillan 
Kostya Kanyuka
Lesley Smart
Gia  Aradottir
Michael Hammond-Kosack

JIC – Simon Griffiths
Clare Lister               

UoN - John Foulkes

Bristol Genomics – Jane Coghill’s team 
MYcroarray (Arbor Biosciences)  – Michigan, USA 

www.WGIN.org.UK
The farm / trials staff at all the sites used 

The Management team
The Plant Breeders (9)
ADAS
AHDB
Camden BRI
NIAB
Univ Bristol
Defra
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workshops

defra – LINK 
HGCA / AHDB  

The relationship between WGIN and the major funding 
initiatives supporting UK wheat research (2000-2017) 

TSB + AgriTech

defra
BBSRC
HGCA
TSB
others

Funders

only wheat

wheat + other
crop species

Innovate UK  

DFW

CoE - CHAP 



30th March 2017 

• Wheat (WGIN) 2003

• Oilseed rape (OREGIN) 2003

• Pulse crops (PCGIN) 2005

• Leafy Vegetables (VeGIN) 2009

Showcased - the top research achievements 

Royal Society Conference ‘Science for Defra: 
Excellence in the application of evidence’. 



DRIVERS
• Defra policy
• breeders’ 

requirements
• ability to deliver
• academic 

insight

SOURCES
• natural
• induced
• transgenic

WGIN

breeding tools

GENETIC VARIATION 
IN TRAITS

PLANT BREEDINGSELECTION

CONSUMER BENEFITS
• healthy
• safe
• affordable

IMPROVED VARIETIES

ECONOMIC BENEFITS
• food security
• reduced imports
• improved processing 

quality

ENVIRONMENTAL
/POLICY BENEFITS

• improved N economy
• reduced agrochemical/ 

fungicide use
• biofuels
• climate change
• improved water quality

WGIN in the wider context

IP free



www.WGIN.org.UK

Accessible via the 
MONOGRAM 
website

All research 
powerpoint
ppts available
from all meetings

BSPB – British
Society for
Plant Breeders

Project assistant
1 day / week

wgin.defra@rothamsted.ac.uk

Thursday, 30th November 2017

January 2018


