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RustWatch — early warning for wheat rust diseases

Management and networks

Management support team
I » Emilia Alegria: Admin & budgets
* Annemarie F Justesen: Science

Project Coordinator
+ Jens G Hansen: Communication

I & data management
24 partners, 5 M €, 4 years: ST
Yel IOW/Stri pe brownlleaf WP leaders and network coordinators
and black/stem rust t
* 12 universities/research 1 y 2 4 :
Institutes I 1
5 agricultural advisory veu
services | Denmark Breeding
) : UK |
7 SMEs/industries —
Sicily
Switzerland
Spain Extension AgChem
Case study regions Stakeholder networks
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Key features of RustWatch T%/
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« Stakeholder driven early-warning system
» Value chain from plant breeding to end-user farmer

« Main rust research and resistance breeding capacity in
Europe

« Shared lab/experimental facilities: pathogen & host
genotyping/ phenotyping, field trial sites, data
management and information systems

« Linking pathogen features and dynamics with plant
breeding and extension activities

» Early-warning validation and feed-back from case study
regions
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Key features of RustWatch

Pathogen characterisation and impact

l. Rust sampling beyond countries with
national rust diagnostic labs

Il. Alignment of lab methodologies,
procedures and interpretation of results

Ill. Impact assessment of new rust races
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Key features of RustWatch
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http://www.wheatrust.org/

Key features of RustWatch

ll. Alignment of lab methodology, procedures and
interpretation of result
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ll. Alignment of methodologies, procedures and
Interpretation of results

Home  Wheat Rust survey for Europe Wheat Rust survey | Wheat Rust samples | Trials Country overview Partners
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ll. Alignment of methodologies, procedures and
Interpretation of results:

Home  Wheat Rust survey for Europe  Wheat Rust survey | Wheat Rust samples | Trials  Country overview  Partners
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A RUSTWATEH

AVA /HEAT RUST FARLY WARNING Slide 8




ll. Alignment of methodologies, procedures and
Interpretation of results
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ll. Alignment of methodologies, procedures and
Interpretation of results

Home  Wheat Rust survey for Europe

Wheat Rust survey | Wheat Rust samples | Trials

Country overview  Partners
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New races in PstS10: 8 isolates from UK, FR, SE, NL og DK, 4 varieties

Genetic group Race

PstS8 Kranich

PstS7 Warrior [1.234,-6,7,-9,-,-1725,-32

Sp,Amb]
2,-,Amb]

PstS10 Warrior(-)
Kalmar
Benchmark
New2020

PstS13 Triticale2015
PstS14 PstS14
PstS15 PstS15
Other Other

Seedling test in green house 2020

Summary of results of race testing using extended panel of wheat host cultivars, Aarhus University,

September 2020
Cultivars

Sample origin | = |Host Genotype |~ |Race | Benchmal ~ | KWS5Zys ~| Kalmai~| Nemo -
Denmark, 2014 Ragtac PstS10 Warrior(-) A A A A
Denmark, 2017 Kalmar PstS10 Kalmar A A v v
Nederlands, 2020 [Nemo PstS10 Kalmar A A v v
Denmark, 2020 Benchmark PstS10 Benchmark v v A A
Sweden, 2020 Narin PstS10 Benchmark v v A A
Belgium, 2020 Amboise PstS10 Amboise ') v ') V'
UK, 2020 Reflection PstS10 Amboise v v v v
France, 2020 Memo Pst510 Amboise v A" v A"

* Amboise: combining virulence corresponding to R-specificities in Benchmark and Kalmar
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ll. Alighment of methodologies, procedures and
interpretation of results

Races on single locations

Race: 325 samples from 115 locations
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ll. Alighment of methodologies, procedures and
interpretation of results

Race Frequency Map
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ll. Alignment of methodologies, procedures and
Interpretation of results

RustTracker.org
A Global Wheat Rust-Monitori

Home StemRust YellowRust LeafRust ResistantCultivars Screening Results
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Key features of RustWatch

lI. Alignment of lab methodology, procedures and
interpretation of result

Conclusions

« Collaboration with VCU facilitated better and diversified sampling
coverage in Europe

« Simple and robust genotyping platform using shared core set of
primers

« Several genetic groups consisted of a single race only, others had
multiple races

» Alignment essential for direct comparison of results
o Tests of shared of isolates/DNA samples, including reference isolates
o Identical/duplicate seed sources of core set of differentials

o Regular physical/web workshops to discuss results and new findings

L]

AVA. /AT RUSTFARLY WARNING Slide 15



lll. Impact assessment of new rust races

Field nurseries of > 200 Seedling and APR tests in green
advanced breeding lines and house (subset of lines)

cultivars at 8 locations in 3 years

A RUSTWATECH

AvA WHFAT RUST FARLY WARNING Slide 16



lll. Impact assessment of new rust races

>

» About the project

» Dissemination activities incl.

» Case Study Regions

Home

publications

RustWatch never sleeps ¢

» Wheat Rust Early Warning Read the presentations from the Navarra workshop

>

>

v

v

IPM Trials

Field nurseries —<—f) . r Fie I d n u rS'e ri eS

Link to maps and charts on rust races 2

and genotypes
About the Field Nurseries

Contact
: { Fan
Intranet for project Partners d Kingdgm. 1
S PP  Giteor Bt [
S %A «Hamburg
L '_ 4 g¢.f|.q
D 1 | Lcd@pnl Nedeniand o s
m& 'S oeutsMana =
: Bacis Ceska ’
= Slovansio,
France : Magyarcrszdg
g ./ Dagrep SR
® i Hrvanska  cngus
Barcelana B aia g
~ . Cronje
Espana. SR ]
o e
L \
= RieTS

RustWatch »

#

Workshops continue as web meetings due to the Corona risk

Approximately 250 winter wheat varieties and breeding lines were tested for susceptibility to novel emerging races
of yellow rust (YR), leaf rust (LR) and stem rust (SR) under field conditions in both 2019 and 2020. The nurseries
were conducted in DK (AU), UK (NIAB), DE (JKI), IT (AS.AR), FR (ARVALIS) and at three locations of the
breeders’ network in DE (BREUN), SW (LANTMANMEN) and UK (RAGT). The methodology used for this is
described in the milestone report M3.13 *Sharing protocols between partners for evaluating adult plant resistance of
varieties and breeding lines to rust diseases under field conditions’.

The results of the 2019 and 2020 field nurseries are published in two separate reports. The 2020 data were
analysed using the Field Nursery Data Management System (FNDMS), a collaborative effort between WP3 and
WP4. This system, stores the data, do quality control, analyses and visualises the data.

Below you will find output visualisation tools from the Field Mursery Data Management System and finally links to
reports and the user guide and documentation report about proper use of the tools.

Summary results as severity scores across cultivars by disease, year, locations and seed provider o

Cultivar map with severity scores by disease, year, seed provider and cultivar o
Disease pressure by environment o
Reports and user guide to tools o

A . Contact
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| About the Field Nurseries (—]

o i o . @ ' Approximately 250 winter wheat varieties and breeding lines were tested for susceptibility to novel emerging races of
Gieat Brifain Mo ‘}'E‘”DW rust {YR}, leaf rust {LR} and stem rust {SR} under field conditions in both 2019 and 2020. The nurseries were
% . B-.I L conducted in DK (AU), UK (MIAB), DE (JKI), IT (AS.AR), FR (ARVALIS) and at three locations of the breeders' network
. peuis My ) in DE (BREUN), SW (LANTMANNEN) and UK (RAGT). The methodology used for this is described in the milestone
Paris Ceska report M3.13 'Sharing prc}tocols between panners for E‘VE|UE“HQ adult planl resistance of varieties and breeding lines

to rust diseases under field conditions’.

The results of the 2019 and 2020 field nurseries are published in two separate reports. The 2020 data were analysed =

] P
. P using the Field Nursery Data Management System (FNDMS), a collaborative effort between WP3 and WP4. This
Barcelona ik e System, stores the data, do quality control, analyses and visualises the data.
~
Espalfia
3 ., Below you will find output visualisation tools from the Field Nursery Data Management System and finally links to
. el reports and the user guide and documentation report about proper use of the tools.

Summary results as severity scores across cultivars by disease, year, locations and seed provider o

Cultivar map with severity scores by disease, year, seed provider and cultivar o
Disease pressure by environment o
Reports and user guide to tools Q

* Field Nursery Data Management System, User guide and documentation

» Deliverable report D3.6 covering the analysis of results from 2020

Contact o

( Stem Rust
L]
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The RustWatch consortium
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AARHUS UNIWERSITET (AU) 13
ABRHUS UNIVERSITET
2 ( N ’ A B NATIONAL INSTITUTE OF AGRICULTURAL BOTANY (NIAB) o
3 INSTITUT NATIONAL DE L& RECHERCHE AGRONOMIQUE (Inra) e
4 [\ ] = 16
A J K ] JULIUS KUHN-INSTITUT BUNDESFORSCHUNGSINSTITUT FUR KULTURPFLANZEN (JKI)
Wl ]
17
s .. JOHN INNES CENTRE (JIC)
John Innes Centre
18
[ U K UNNERSITAETSKLINIKUM HAMBURG-EPPENDORF (UKE)
19
T i The University of Agriculture, Peshawar (AUP)
g
20
8 =-BREUN Saatzucht Josef Breun GmbH & Co. KG (BREUN)
21
g RAGT SOCETE RAGT 2N SAS (R2N)
22
10 @ LANTMANNEN EKONOMISK FORENING (LM}
Lantménnen
23
" ‘& Associazione Agri
gricola Randazzo (AS.AR)
=ASAR
24
12 g Nordic Seed AJS (NS)
Nordic Seed
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Table 8. People submitting samples of rust infected leaves/stems of cersals 2018-2019.

Country Colleciors 2018-2015 Country Colleciors 2018-2019
Atghaniztan E Mobmsnc, A Bari Stenikzsi, 7 ARmiszaos Iran Farzad Afshari
Racib Lodin: & Shanizsds, Labif Fassih PMshboobah ¥azdar:
Argentina | Azustin Bilbao Mansour Eanmilashini, Mohammad Razai
Azustin Pulido Mohsen Yassae
| Alejandro Fortn Habky Angels lor, Fabrzio Quarania, Andreina Balocchi,
Ana Rodrigsss Mauro Fornars
Ana Storm Anna laris Mastranzeio
Andres Rosso Antonia S
Buck Semillas Eiapio Randszzo
Caripa CREres Cimnizla Marans
| Cartos Srosso Emilia Romazna
Thanks to collaborators =
from all parts of the world =
Julitn Garsis, Oro verde Eenys Futh Warrera
Lilimra Wahrhanine Adsling Larsen Latvia | Liep Feodorova-Fedotown
Manusis Gordo Miorocco Exxahiri Brahimi
Iaroos Mitelsky Metherisnds Lubkart var den brink
Marzarits Sillon Morway Andires Ficke
Maurg Montarini Chioe Grisy
Horma Farmento Morten Lillemo
Wictoris Sonzales, Daniel Ploger Faiistan Safid A1
Austria Michse] Oberforster Poland Ewelina Piaowarcsik
Theomas hassinger Fawel Czembor
B!Igium F. D Browrssr; |. PEnnecoucque Fovands Dave Hodson, Innocent Habaruremsa
. Jscguemin & B. Meza Slovakia Swatisna Shkows
Ehutan Dave Hodson, Sangay Tshewan, Al=ns Hanzlows
Chile C. Jobet and R. Galdames Spasin Carlos Cantens
Carola Vers; Ricarnco Madariags Doiors Yillezns
Erik Won Ezar Erriguss Can
Czechi Republic | Alens Hunzslovs Ibal Elorza
Pawel Kraus Jmsuz Sohi
DEnmark Ghita Corgsen Nislsen Josn Serm
| Jeppa R srdersen Luis Urguijo
Lise Wistrup Jgrmansen Panued Categ
Suzanne Sindberz Psus Pulg Himwas Sos
Sweden Alxia won Ehrenbaim
Egypt AF Djurberg
Ataf Shahin, Hend, Mohmed, Reda ANCETT ATViCIIon
Erifres Asmeiazh ‘Wolday Anoars Lingeren
Ethicpia Asheret Anra Eariin
Esiele ADeyo; Ayele Badedo Anna Garckszon
Dave Hodson Anra-Ksnn Enjmer
Zerinun Tadesse Charicite Moren
France Ciement Diehiton Elisabeth Bdlznius
Emimanue] Heumez Elizabath Lovstad
‘Sorichon Erfing Christznszon
LP. Mg Eva Meligwist
Jerome Aussrnesy Frans johnson
Lswrant Fagesud Gumills Barx
Marc Leconte Suninzl Andersson, Lingds af Geijersstam
Mathieu Grars Johanns Holmbilad
Fascal Girsuossu Jonas Tomgren
5. Barraiz; Vallarie Cacdot Julis Cahiqvist, Anra von Heigeken
Country Colleciors Z01B-3015 Earin Andersson
Garmany Anjm Gizbal Fristian Sarck
Anne-Kristin Schmitt Kristian Jochnick
Catherine Cuendel, Getreidezuchtung Peter Kunz Lac= Jobanzzan
Comelia Miersch, SMUL Line Warmund
E Kmzmem Louize Alden
Frisderike Schisrmisnn Lawiz Erikssan
Hernine Sartwiz, P20 Lulcas Hallbarg
Jozaf Haolzapfel . Fooert Diricdi _
Kerstin Fiath Tanzanis Fiose Mongi, Deve Hodson, Ar Uyake
WBLrias Haas Salomae Munissi, Nafet, Chares Ramohani
Faul Gruner Tunisia Marcel Thiermy
Sommerf=idt, Hoffmann Amor ¥afyvacui
Thama: Grafe Turkey Absi MDrEOUROY
Thomas Zschaeckel Ugands Eoso Chamyek
Ut Lissaroers _ Crawre, Wasukirs, Wiosisi, Wonisla
I Priss - "ul.rulnl-: '-'r.lllf—’tl LEeyd
Siide f\?:klstun Zafar Ziyaev
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