Improved early-warning of yellow and
stem rust on wheat
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New races of wheat rust fungi emerge
and spread at increasing distance and speed
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Svartrost har linge setts som en
veteodlingens bdldpest - en tidigare
fruktad skadegdrare som har
oskadliggjorts och inte langre behdver
uppmarksammas. Sommaren 2017
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In 2017, Argentina faced the worst epidemics of yellow rust since the 1930s. Based ~ ~ September 2017: 1item

on samples collected at 22 epidemic sites in September, the Global Rust Reference
Center (GRRC) has identified at least three distinct yellow rust genotypes. Two of
these were identical to genotypes first detected in Europe and North Africa in
2015-16.
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The Argentina epidemic in 2017

The epidemics affected more than three million hectares resulting in high
inoculum load that could pose a threat to surrounding wheat areas in the
forthcoming 2018 crop season, in case of rust-conducive environmental

conditions.
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For the first time, yellow rust epidemics spread to warmer areas such as > 2014

Santa Fe, Cérdoba, Entre Rios and Buenos Aires provinces in 2017. Seven
of the most susceptible wheat varieties had average leaf coverage of almost
50% already at early crop growth stages. Field trials in epidemic areas
e showed average yield losses of 3.7 t/ha (53%) and up to 4.7 t/ha (71%) in N
large severe cases, where the disease was not controlled.
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and could spread.

grown strains of wheat, including
ties that are usually highly resistant
The team is now studying whether
| crops are just as susceptible.

'SESSING THE STEM RUST SITUATION IN
vwESTERN SIBERIA

Up to 2014 wheat stem rust was not considered of major importance in Western
Siberia, but severe epidemics in 2015 and 2016 has changed the situation. New
research to resolve stem rust epidemiclogy in the region and additional efforts in
breeding for rust resistance is urgently needed

5.04 | JENS GRONBECH HANSEN

Based on report by: Dave Hodson, Mogens Hovmaller, Alexey Morgunov, Elena Salina and Viadimir Shamanin

During the period 14-18t Aug 2017 3 field trip was made to the Omsk, Novesibirsk and Altai Krai regions of
Westem Siberia, Russian Federation by CIMMYT and the Glohal Rust Reference Center, Aarhus University,
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Presentation Notes
To remind you, the DRRW project is a large project based at Cornell but involving over 20 institutions around the world.


RustWatch — A new European early-warning system for
wheat rust diseases (2018-2022)’
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Global Rust Reference Center, www.wheatrust.org,
- a key rust diagnostic facility in the Borlaug Global
Rust Initiative (BGRI) www.globalrust.org

» Global Rust Reference Center
(GRRC) hosted by Aarhus
University, DK, established in 2008
on request from CIMMYT, ICARDA
and the BGRI.

Dr. Borlaug — Marts 2009
Cd. Obregon, Mexico

 GRRC (original) mandate: Receive samples of rust infected wheat at any time of the
year from any country - to provide a global view of race diversity and dynamics of
yellow/stripe rust and black/stem rust.

* GRRC has expanded scientifically and technically: ~ 1 - 1%2 M € /year (2011-2018),10-12
full-time scientists/technicians/students, unique rust quarantine facilities, stock isolate
collections, online data management by the Wheat Rust Toolbox.

\\

 GRRC hosts world-wide
collection of > 25,000 stock
isolates of rust fungi (including
the "Stubbs-collection”) and
has access to year-round rust
guarantine facilities.

AARHUS
/ ¥ UNIVERSITY


http://www.wheatrust.org/
http://www.globalrust.org/

Race typing and genotyping of rust isolates:
Handling of incoming samples of rust infected wheat

Rust in previous resistant
wheat variety

Race test in quarantine green house

Results analysed in DNA-genotyping
European/global context: using SSR in lab
Wheat Rust Toolbox
www.wheatrust.org

DNA-
genotypning

Fasttrack
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DNA-genotypning: se på hvor forskellige racerne er genetisk og bruges til at sige om svampens dynamik samt slægtskab 
fx om racerne kommer fra områder med høj diversitet => betyding
Undersøgelserne tager et par måneder

http://www.wheatrust.org/

Impact of new races on rust susceptibility in wheat

Inoculated nurseries in field or green house

DK race: Adult plant
susceptibility in field
nurseries

Exotic (new) race: Adult
plant susceptibility in
guarantine green house

Smitteforsgg af sorter |
marken forar/sommer
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» About GRRC

! Research projscts DISEASE SURVEY MAPPER

» Submission of isolates

B vellow Rust Tools - maps and charts

* Genetic lineages on single locations

Year O 2018 ® 2017 O 2016 O 2015 O 2014 O 2013 O 2012 C2011 O 2010 O 2008 O 2008 O 2007
» Genetic lineage frequency map
Country All Argentina ] Azerbaijan ¥ Bangladesh [ Bhutan [¥] Eritrea [/ Ethiopia ¥l Georgia ¥l India ¥liraq ] Islamic Republic of Iran
> Genetic li fr hart . . . . . ; .
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* Race Frequency Map Uruguay ] Uzbekistan
* Races on single locations Disease (O stem rust O Leaf rust @ vellow rust
* Races - Changes across years -
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Di: Survey
o Growth stage All Tillering ] Boot | Heading | Flowering 1 milk ] Dough ] maturity 2 mga
» Importance of the three wheat Rusts
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> Definitions of races and genetic lineages

Show Help
* Rust on Barberry

MNumber of observations: 4652
To many observations to show details for ecah observation. Consider filtering to show less observations.

UKRAINE ¥

» Wheat Rust Toolbox
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Data management system developed by Aarhus University, Denmark in collaboration with BGRI / FAO
Sits on top of a centralized Crop Problem Dbase – currently holds survey and pathotype data but will be expanded to include trap nursery and molecular diagnostic data. 
Flexible dbase capable of holding all 3 rust diseases – expansion in progress to incorporate yellow rust data.
Toolbox permits: user management (different access / permission levels); on-line data entry; data quality control and publishing
Outputs: Series of data-base driven graphical tools. Currently: survey mapping, pathotype frequencies and distributions over time. Additional tools planned for the future. All outputs as iframes so seemelessly embedded in external websites eg Rust SPORE at FAO.
Standard data export / exchange permitting direct connection to external applications eg RustMapper at CIMMYT.
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SURVEY
QOverview Survey mapper \ Importance of Rust in surveys \
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Data management system developed by Aarhus University, Denmark in collaboration with BGRI / FAO
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Data management system developed by Aarhus University, Denmark in collaboration with BGRI / FAO
Sits on top of a centralized Crop Problem Dbase – currently holds survey and pathotype data but will be expanded to include trap nursery and molecular diagnostic data. 
Flexible dbase capable of holding all 3 rust diseases – expansion in progress to incorporate yellow rust data.
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Races and genotypes in Europe

You are here: wheatrust.org Yellow Rust Tools - maps and charts Genetic lineages on single locations

GENETIC GROUPS ON SINGLE LOCATIONS

: 293 samples from 137 locations [ Help

Year

Continent

[ Europe 7 ]
Country

[ All countries selected

Genetic group

@ PstS4

® e Psts4 Triticale2006 [-2,-1-1-6,7,8,-10, - 1,11
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[ @ psts10 _ CmheEen a :
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] @ other PstS13 Triticale2015 [-,2,-,-,-,6,7.8,9,--,----.5p,-]

PstS14 PstS14 [-23,--6789--17,-25-325p-]

" Other Other
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Data management system developed by Aarhus University, Denmark in collaboration with BGRI / FAO
Sits on top of a centralized Crop Problem Dbase – currently holds survey and pathotype data but will be expanded to include trap nursery and molecular diagnostic data. 
Flexible dbase capable of holding all 3 rust diseases – expansion in progress to incorporate yellow rust data.
Toolbox permits: user management (different access / permission levels); on-line data entry; data quality control and publishing
Outputs: Series of data-base driven graphical tools. Currently: survey mapping, pathotype frequencies and distributions over time. Additional tools planned for the future. All outputs as iframes so seemelessly embedded in external websites eg Rust SPORE at FAO.
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Global yellow rust update: Highlights 2017
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Data management system developed by Aarhus University, Denmark in collaboration with BGRI / FAO
Sits on top of a centralized Crop Problem Dbase – currently holds survey and pathotype data but will be expanded to include trap nursery and molecular diagnostic data. 
Flexible dbase capable of holding all 3 rust diseases – expansion in progress to incorporate yellow rust data.
Toolbox permits: user management (different access / permission levels); on-line data entry; data quality control and publishing
Outputs: Series of data-base driven graphical tools. Currently: survey mapping, pathotype frequencies and distributions over time. Additional tools planned for the future. All outputs as iframes so seemelessly embedded in external websites eg Rust SPORE at FAO.
Standard data export / exchange permitting direct connection to external applications eg RustMapper at CIMMYT.


Wheat stem rust back in Sweden

Uppland 2017

» Sent satt varvete, Diskett

« Symptom hittades pa
hdstvete, korn och vilda gras
| omgivningen

* Ytterligare en lokal ca 20 km
bort —symptom pa hostvete

 Inga andrafynd

Varvete med telia, September 2017

Anna Berlin, SLU



Genetic diversity and relationship with "known” races
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Jamforelse med studien fran 2012
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+ © Spring wheat 2017
OWinter wheat 2017

Berlin et al 2012
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Huge diversity of races

20 North Americal differential
lines ++

= Jdentified races

= Fixed virulences: Sr5,
Sr8a, Sr9a, Sr1l7, SrMcN

= [ixerade avirulences: Sr9e,
Srll, Sr24, Sr30, Sr31, Sr36,
SrTmp

NURANN

LDCSC
LFCLC
LFCNC
LFHLC
MFCNC
MKCNC
QFCLC
QFCSC
QKCNC
RFCNC

RFCSC
RKHNF
QDCNC

Resistent Mott'aglig

Srod, Srl10

Sr9g

Sr9g, Srl0
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Sr6, Sr7b, Sr9g, Sr10 ——
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Srad, Sr9g, Srl10, Sr21 <———
Sr6, Sr9g, Srl0, Sr21

Sr7b, Sr9qg, Sr10, Sr21

Sr7b, Sr9d, Sr9g, Srl10, Sr21
Sr6, Sr7b, Sr9b, Sr9g, Sr10, Sr21, Sr38<—
Srl0, Sr21



Populationer och enkelt raser fra Uppland 2017
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Sits on top of a centralized Crop Problem Dbase – currently holds survey and pathotype data but will be expanded to include trap nursery and molecular diagnostic data. 
Flexible dbase capable of holding all 3 rust diseases – expansion in progress to incorporate yellow rust data.
Toolbox permits: user management (different access / permission levels); on-line data entry; data quality control and publishing
Outputs: Series of data-base driven graphical tools. Currently: survey mapping, pathotype frequencies and distributions over time. Additional tools planned for the future. All outputs as iframes so seemelessly embedded in external websites eg Rust SPORE at FAO.
Standard data export / exchange permitting direct connection to external applications eg RustMapper at CIMMYT.


Key features of RustWatch

Management and networks

A .
Rl

Management support team:

WP leaders and network coordinators

I * Emilia Alegria: Admin & budgets
Project Coordinator * Annemarie F Justesen: Science
I * Jens G Hansen: Communication
& data management
ExCom

Sicily

Switzerland

Spain

Case study regions

i

vcu
Breeding

Extension AgChem

Stakeholder networks



Key collaborators

+ R. Singh, CIMMYT MX; D. Hodson, CIMMYT ET.
K. Nazari, ICARDA i
Y. Jin, L.Szabo, CDL-Minnesota, US
S. Ali, Agr. Univ. Peshawar, PK

* Rust diagnostic labs FR (C. Pope), DE (K. Flath),
UK (S. Holdgate), PL (P. Czembor), +

* A. Berlin, J. Yuen, Uppsala University, Gunilla
Berg (Jordbruksverket), HIR Malm6hus

* J.K.M. Brown, C. Uauy, D. Saunders, JIC (UK)

» Australian National University & CSIRO:
B. Schwessinger, M. Ayliffe

» H. Thordal-Christensen (DK, KU)

» Sejet Plant Breeding, Nordic Seed A/S

» Agr. Advisory Services, DK, SE, ES, LV
» 24 partners H2020 initiative (2018-2022)

* > 50 people submitting wheat rust samples from
Asia, Africa and South America

GRRC-team Aarhus University Flakkebjerg

BILL&MELINDA
GATES foundation

The
E : % A Danish Council for
QUdP 2SS . Strategic Research
; Hﬁaﬁ |eg % : '-.:;::::::;... %
AN

_ @t e B
BGR)

Jordbruks .
/ N ONVERSITY verket  Nordic Seed

Borlaug Global Rust Initiative
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