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Durable Rust Resistance in Wheat
CHRONICLE

Fehb. 27, 201

$40M grant to fight wheat pathogen that threatens global Du rable Ru st Re S _Stanc_e I n Wheat
food security Led by Cornell University

By Linda McCandless

The United Kingdom's
Department for International
Development (OFICY and the
Bill & Melinda Gates
Foundation announced
taday that they will invest $40
million in a global project led
by Cornell to combat deadly
strains of Ug98, an evalving
wheat pathogen that poses
a dangerous threatto global
food security, particularly in
the poorest nations ofthe
developing world.

$40.000.000
Phase Il: 2011-2014

The five-year grant to the ) Durabie Rust ReéJstence in W."Je.;'tpro_,lecf

Durable Rust Resistance in - Cornell plant breeder Ronnie Coffman, right; Bedada Girma, left, of the
Wheat (DRFEW) project at Ethiopian Institute of Agricultural Research: and Eshetu Sisay. manager
Cornell will suppart effarts to of the Gonde Seed Farm, look for signs of infection in fields of stem and

inentify : wellow rust-resistant wheat in Ethiopia.
identify new stem

t istant . USDA ARS Ceréal Di Taborat Sathguru Management Consultants
rustresisiant genes in [THE SPREAD OF WHEAT STEM RUST UGS9 LINEAGE ol IR e LMDt H d India
wheat, improve surveillance, ~ StPaul, MN; CRIFC ;
and multiply and distribute
rust-resistant wheat seed to
farmers and their families.
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“We cannot averstate the Wuhan, China

importance of this for
addressing the causes of
poverty, hunger and disease
in the developing world "
said Ronnie Caffrman,
Coarnell professar of plant
breeding and genetics and
director of DRRW. "Against
the backdrop of rising food
prices, and wheat in
paricular, researchers
warldwide will be able ta —
plav an increasinaly vital role Slick o enlarge

.
University of California-Davis Cornell University
USA ' h
HOR Itt
CIMMYT Ethiopian Institute of ®
El Batan Aqn(ultural Research (EIAR) & 1CCI- Tel Avw Umvemiy
t Ram

Kenya Agricultural Research Institute (KAR!)

po Unlversrty of Adelaide ™ .

alia
University of Free State

Bloemfontein, South Africa

University of Sydney Plant Breeding Institute
Sydr S




E
RustTraci(er org

A Global Wheat Rusg’-Monﬁtorr'ng SJ,-'::rem

L]

Cornell University
CHRONICLE

Sept. 4, 2012

'Rust-Tracker' to monitor deadly wind-borne wheat fungus

Topwheat experts reported a
hreakthraugh in their ability
o track strains of a deadly,
rapidly mutating wheat
pathogen called stern rust
thatthreatens wheat fields
from East Africa to South
Asia.

Using data submitted by
farmers and scientists,
creatars of Rust-Tracker, a
global cereal rust manitoring
systemn, sav they can monitor
42 million hectares of wheat
in 27 developing countries in
the path of a wind-borne
disease sovirulent it could
quickly turn a healthy field of
wheat into a black mass of
twisted stems and dried-up grains.

Ronnie Coffman, right, with project collaborator Germa Bedada.

At a symposium in Beijing arganized by the Borlaug Global Rust Initiative (BGRI) Sept. 1-4, scientis
reported significant progress developing and introducing 20 new varieties of rust-resistant wheat. §
for the new warieties is being deployed in eight nations for farmers to plant to prevent massive crap
But the experts warned that wheat fields in many countries remain largely unprotected fram the
dangerous pathogen.

"The research being presented at this meeting takes us significantly closer to our goal of protecting
global wheat crop from rust diseases,” said Ronnie Coffman, Comell professor of plant breeding,
principal investigator, director of the Durahle Rust Resistance in'Wheat Project and vice chair of BG
"Butthe vast wheat-growing region that stretches across Morth Africa and Central Asia all the way i
gateway to China -- the world's largest wheat-growing nation -- is still vulnerable”

Studies presented in Beijing reparted on progress with isolating genes that confer resistance to th
Ug84 fungus in & wild relative of wheat from Israel and Lebanon. An estimated 85 percent of wheat
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Yellow Rust

Leaf Rust  Resistant Cultivars

Latest Situation Updates

Translate

®m Aug 1 7th, 2012 Latestversion of Mehtaensis newsletter published by DWR, Flowerdale, Shimla: Comprehensive,
updated information on rusts in India and South Asia

®m Aug15th, 2012 Short ("Bely") season surveys undertaken in the Bale zone of Ethiopia

m July 3, 2012: Eighth new Uga3 variant identified — Race TTKSF+ confirmed in South Africa and Zimbakbwe

RustTracker.org is developed by CIMMYT and other partners as part of the Borlaug Global Rust Initiative (EGRI) to mitigate the
threat of wheat rust diseases (stem rust, leaf rust and yellow rust). RustTracker.org is the primary web portal for global cereal

rust surveillance and maonitaring information

RustTracker.org provides up to date information on the status of wheat rust diseases. Key features include:

Translate to:
English v
Translats

Pouered by Google Translate

Rust in the news

Another Strain of Deadly
Wheat Fungus -
AllAfrica.com
Seplemberd, 2012
Breakthrough against wheat
pathogen - Financial
Express Bangladesh
August 31, 2072
Researchers launch new
‘Rust-Tracker' to monitor
deadly wheat fungus in 27
- Science Codex
August 31, 2092

Login
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= Field surveys: Incidence and severity of disease

= Pathogen monitoring of important races e.g., "Ug99 race group”

= Resistant cultivar information

= Country-specific rust information (37 countries at present, but varying content for each country)
= Arange of interactive, database driven, visualization tools

Initial development of RustTracker.org has focused on stem rust and the "Ug99 race group” in particular. Current content
reflects these efforts, but in the near future expanded content for both yellow and leaf rust will be included




Integrated Information Resources

Rust Tracker

Wheat Atlas

WheatRust.org

GlobalRust.org




Wheat Rust Toolbox framework

RustTracker

EuroWheat

Models and applications layer [.NET] =) xmL Csv
I Exchange and

integration with
SQL Databases: CropProblem etc.

external platforms
E 8 B8 B




Wheat Rust Toolbox: Data management & web tools

Outputs:
* Survey Mapping
» Pathotypes, +...

NB: Generic - Applicable to all rusts
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SSS 11

Smartphone
survey tool

Quality
control/publish

User Data Export
Management / Exchange

YN

External Applications
e.g., RustMapper
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Data entry: Web page or Smart Phone

Wheal Rust survey Barberry survey Rust management Isolates Database Partners

RUST SURVEY

Country Ethiopia. ¥ Khartoum

Surveyor name
Institution

Location name

Latitude § decimal degrees On ®s #oon
Langitude 40 decimal degrees O ®w W 00E
Elevation 1} meters
Survey site @ s O Farmer field O weed O Raad side O Trial
Field area size 1] ha
crop @ s O Bread wheat O purum wheat O Barley
O iticate & oats O other
Cultivar name
Date of survey 20-09-2012
Growth stage ® s O Titering O Boot O Flowering O Milke
O Daugh O Iaturity
Diseases
Stem Rust  Incid tfield level
emRust - Incldence atnield feve ®nwa Ononeia O Low fless than 20% O Moderate 20 - 30%) O High imore than 40 %)
Severity an infacted plant
Everty orintected plants @na Onone @ O Low flass than 202 O Moderate 20 - 402 O High imore than 40 %)
Infection type DR DM DS
Leaf Rust  Incid tfield level
carRust - Inddence atnield leve @ s Onone(e O Low fless than 202 O Moderate (20 - 30%) O High (more than 40 %)
Severity an infected plant
sverty onntedet plants @ra Onone® O Low fless than 20% O Maderate 20 - 40%) O High imarethan 40 %)
Infection type DR DM DS
Vellow Rust Incid tfield level
show Rust Inddence atield leve @wa Ononetq) O Low fless than 20% O Moderate 20 - 30%) O High imore than 40 %)

Severity on infected plant
sverity oninfected pIants @y O mone o) O Low fless than 20% O Maderate (20- 40% O High imorethan 40 %
Infection type Or O Os

Sample DStem rust sample collectad
Camment




Survey mapper tool

Wheat Rust survey Barberry survey Rust management Isolates Database Partners Welcomepls ' [ Log Out |

Year O 2012 @ 2011 © 2010 © 2000 © 2008

Country DAII D Bangladesh D Eqypt D Eritrea Ethiopia D Geargia DIraq DIsIamic Republic of Iran D Kenya D Maracco D Mazambigue
|:| Mepal |:| Pakistan D Syrian Arab Republic DTajikistan DYemen DZimbabwe

Risedse O stem rust O Leaf rust @ vellaw rust

1azin

Severity Flan Mra Muone o) M iow fless than 20 %) M Moderate 20 - 20 %) [F] High imore than 40 %
Growth stage Flanr M Fineing M eaat M Flawering M mitke ] pough M maturity
Legend Drione () @ Low (= 20%) @Moderate 20 - 40 %) PHigh > 30 %) P14

Mumber of observations: 719
ey = T | a
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“My Rust” — Analyse and download own data

Home Rust survey Rust manage ment Input Output Database Partners

COUNTRY

SUMMARY

2000 2010

HMurnber of ohservatians 575 577 1084 719 162 3420
HMumber of ohservatians with Stem Rust 134 309 292 158 90 1033
HMurmnber of ohservatians with Leaf Rust 125 391 276 144 59 a7

Mumber of observations with Yellow Rust | 177 416 500 414 52 1649

Mumber of observations with no rust L a 2L 07 N0 430
RUST SEVERITY O mumbers @ Frequency
Rust severity
B Stem Rust Low (less than 20 %) B Stem Rust Moderate (20 - 40 %) W Stem Rust High (more than 40 %)
O Leaf Rust Low (less than 20 %) B Leaf Rust Moderate (20 - 40 %) B Leaf Rust High (more than 40 %)
O Yellow Rust Low (less than 20 %) O Yellow Rust Moderate (20 - 40 %) O Yellow Rust High (more than 40 %)
a0
a0
g™ 8
) 60
g a0
?.; a0 Wheat Rust survey Barbeny survey Rust manage ment Isolates Database Partners Welcome jgh '[ Log Out ]
&30
20
10 . RUST ANALYSING TOOL
2008 2009 2010 2011 mz Cauntor Ethiopia i

2011 [ 2010 4] 2009

== Vear 2012 2008
First selection Growth stage &5 Second selection Stern Bust geverity Oap i @F
YEAR @ 2012 O 2011 © 2000 O 2000 O 2008 4 - = ty = ikl ki ]
Rust Growth stage and Stem Rust severity from Ethiopia
DISEASE ® stem rust O Leaf rust O vellow rust
- E Hone (D) OLow (less than 20 %) O Moderate (20 - 40 %) B High (more than 40 %)
LEGEND @tione 1) @ Low (= 20 %) @ Maderate (20 - 40 %) PHigh (- 40%
Number of observations with location coordinates: 162 i
y
A ( Wad Madan? ! a0 T T
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n
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104 i 2 T
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Babile Elephant

5
4 ‘Sanctuary
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Hotspot analysis and risk mapping

Home Rust survey Rust manage ment Input Output Database Partners Welcomejgh ! [ Log Out |

COUNTRY

SUMMARY

Yellow Rust Severity Hotspots
GiZScore

® =-2585m Dev

@ 258..104 5 Dev.

@  1.08..1855u Dev.

2000
HMurnber of ohservatians 575 577 1084 719 162 3420
HMumber of ohservatians with Stem Rust 134 309 292 158 90 1033

Mumber of observations with Leaf Rust | 125 | 391 | 278 144 59 | 997 O 185-1855id Dev
Mumber of observations with Vellow Rust | 177 416 590 414 52 1649 T 185-196 Sid Dev
Humber of observations with no rust L0 e 201 300 4 @ 10628050 O
>2.58 54, Dav
RUST SEVERITY O tumbers @ Frequency
Rust severity
I Stem Rust Low (less than 20 %) B Stem Rust Moderate (20 - 40 %) W Stem Rust High (more than 40 %)
[ Leaf Rust Low (less than 20 %) B Leaf Rust Moderate (20 - 40 %) B Leaf Rust High (more than 40 %)
O Yellow Rust Low (less than 20 %) O Yellow Rust Moderate (20 - 40 %) O Yellow Rust High (more than 40 %)
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Headed by
Prof. Mogens S. Hovmagller

A Maintenance of global rust isolate collection

A Training & education of students, visitors and scientists
A Isolate characterization

=  Virulence phenotyping

= (Genotyping

¥ = Epidemic potential

A Rust tracking - early warning

A Development of the 'Wheat Rust Toolbox’ & databases
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Fig. 1. Selected dispersal events of fungal pathogens. Red and blue arrows
indicate invasions of new territories (first year recorded in brackets). Red
arrows indicate dispersal that probably occurred by direct movement of
airborne spores [l (72), Il (77), Il (23), and IV (52)]. Blue arrows indicate
pathogens that were probably transported to the new territory in infected
plant material or by people and spread thereafter as airborne spores [V (9),

VI (27), VIl (22), and VIIl (70)]. Orange circles indicate the worldwide spread
of black Sigatoka disease of banana; the first outbreak recorded on each
continent is marked [IX (79)]. Green arrows indicate periodic migrations of
airborne spores in extinction-recolonization cycles [X (32), Xl (33), XII (34),
XIII (35-38), and XIV (47)]. [Background world map © C. Lukinbeal, Southern
Connecticut State University, New Haven, Connecticut]

REVIEW:EPIDEMIOLOGY

Aerial Dispersal of Pathogens on the Global and
Continental Scales and Its Impact on Plant Disease
James K. M. Brown1* and Mogens S. Hovmaller2*

26 JULY 2002 VOL 297 SCIENCE www.sciencemag.org



Pathotype by year, Europe map

] [ 2000 [ 2001 [ 2002 £ 2003 [ 2004 £ 2005 [ 2006 [ 2007 [ 2008 [ 2009

[ 2010 [¥] 2011

B [123----8-17-] (Brigadier I
W [1234---9-17-] (Brigadier I
O [123-6--9-17-] (Lynx 1
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What's new?

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

2009-2010
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Outstanding questions/ Warrior/Ambition race

Geographical and evolutionary origin?

* Recombination involving Pst of NW-European origin?
* Mutation in a European strain

» Exotic incursion

Or Prelininary results (September 2012):
1 |

2.-




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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