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 Call for global action by Norman E. Borlaug
 Integrated Information Resources. ICT Framework for 

wheat rust data storage, data management and 
dissemination

 Major achievements and implications for Europe 



What are the problems ?

Stem rust
Puccinia graminis f. sp. tritici



What are the problems ?
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Stripe Rust
Puccinia striiformis f. sp. tritici

Stripe rust, Sweden, 2011



Durable Rust Resistance in Wheat

Durable Rust Resistance In Wheat
Led by Cornell University

$40.000.000 
Phase II: 2011-2014



IPM – in a global context



Integrated Information Resources
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Wheat Rust Toolbox framework

SQL Databases: CropProblem etc. 

Models and applications layer [.NET]
Exchange and 
integration with
external platforms

EuroWheat

Wheat rust toolbox

GRRC

XML, CSV

RustTracker



Wheat Rust Toolbox: Data management & web tools

Crop Problem Dbase
(survey, pathotypes, [Trap nursery, 

Molecular] )

User 
Management

Quality 
control/publish

Data Export 
/ Exchange

On-line Data Entry

External Applications
e.g., RustMapper

Outputs:
• Survey Mapping
• Pathotypes, +...

NB: Generic - Applicable to all rusts

Smartphone 
survey tool



Data entry: Web page or Smart Phone



Survey mapper tool



“My Rust” – Analyse and download own data



Hotspot analysis and risk mapping



 Maintenance of global rust isolate collection
 Training & education of students, visitors and scientists
 Isolate characterization

 Virulence phenotyping
 Genotyping
 Epidemic potential

 Rust tracking – early warning
 Development of the ’Wheat Rust Toolbox’ & databases

Headed by 
Prof. Mogens S. Hovmøller



Surveillance
Summary:

Bars:

Stem rust 
Leaf rust 
Stripe rust 

Frequency of 
Fields attacked
> 0 % severity
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Yellow rust epidemiology in NW Europe
• Rapid introduction of new wheat varieties
• Disease control often based on fungicides 
• Frequent emergence of new races/pathotypes



What’s new?
2009-2010
• New aggressive race threatening triticale production appeared in Scandinavia 

and Germany
• Losses of  50-100% were typical for organic growers in DK 

A A R H U S   U N I V E R S I T Y  – Dept. Agroecology – MS Hovmøller – BASF meeting Paris 13-09-
2012



A A R H U S   U N I V E R S I T Y

What’s new in Europe?
2009-2010
• New aggressive races is threatening triticale production appeared in Scandinavia 

and Germany
• Losses of  50-100% were typical for organic growers in DK 

2011
• Two multi-virulent races showing massive telia-formation (greenhouse and field) 

appeared for the first time
• The ’Ambition/Warrior’ race present in Spain, France, UK, Germany, Denmark 

and Sweden, - in high frequencies



What’s new?
2009-2010
• New aggressive races is threatening triticale production appeared in Scandinavia 

and Germany
• Losses of  50-100% were typical for organic growers in DK 

2011
• Two multi-virulent races with aboundant telia-formation (greenhouse and field) 

appeared for the first time
• The ’Ambition/Warrior’ race present in Spain, France, UK, Germany, Denmark 

and Sweden

2012
• Unusual high number of varieties affected in field trials
• Widespread epidemics in Spain, France, UK, Denmark and Sweden – increasing

demands for fungicide sprays

A A R H U S   U N I V E R S I T Y  – Dept. Agroecology – MS Hovmøller – BASF meeting Paris 13-09-
2012



Outstanding questions/ Warrior/Ambition race
Geographical and evolutionary origin?
• Recombination involving Pst of NW-European origin?
• Mutation in a European strain
• Exotic incursion

Ongoing analyses (September-October 2012)

1. Tracking first appearance of new race(s) in European countries
using pathotype assays and SSR markers

2. Race-analyses and SSR genotyping of isolates representing
Warrior/Ambition race (and derivatives) from Spain, France, UK, 
Germany, Denmark, Sweden 2010-2012

3. Population genetic analyses and comparison with Pst population 
characteristics globally (’Global Study’: Ali et al. 2012, in prep.)



Summary
 Integrated Information Resources - and ICT framework established

 Data collected in dedicated structured databases, use of standard 
methods, network of expert labs, quality control, “on-the-fly” 
dissemination on several information platforms.

 More robust conclusions, stimulate data contribution and 
collaboration between partners and users 

 27 Countries participate in surveillance - 20% of global wheat area

 8 members of the Ug99 race group – we know what they are, where
they are and where they (most likely) are heading!

 Introduction of SR rust resistant cultivars in risk areas on the track

 New exotic stripe rust from Asia to Europe/Africa to USA, Asia and
Australia. The Global Rust Reference Center and its network of 
partners is prepared to analyse it in a global context
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