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EXECUTIVE SUMMARY 
 
The RustWatch project started in May 2018 and aims to bring together expertise from cereal rust virulence surveys 
from across Europe.  In Workpackage 1 of this project, a summary of the current population dynamics for the 
partner countries is provided for Puccinia striiformis f.sp. tritici (Pst, wheat yellow rust), Puccinia triticina (Pt, wheat 
brown rust) and Puccinia graminis f.sp. tritici (Pgt, wheat stem rust).  Project partners met for a week at the end of 
February to exchange knowledge and results for the national virulence surveys. The aim was to achieve successful 
alignment of race typing results from the national rust diagnostic labs.  A press release about the current population 
dynamics is under progress awaiting the last results of alignment experiments. 
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Report on race typing and genotyping of wheat rust fungi in Europe, 2018 
 

Alignment of procedures and results workshop (Aarhus University, February 25-March 1, 2019)  

Project partners met for a week at the end of February to exchange knowledge and results for the 

national virulence surveys.  Topics covered included isolation, multiplication, differential testing and 

genotyping of isolates.  This involved practical activities for all stages, including the assessment of 

isolates from across Europe in the GRRC labs and glasshouses. A total of 25 yellow rust samples from 

five European labs, and 15 stem rust samples from three labs were submitted to GRRC prior to the 

workshop. Samples arriving on time were inoculated onto differential sets 2-3 weeks prior to the 

workshop, allowing hands-on training of scoring of rust reactions on individual wheat plants and 

interpretation of these. Subsets of new samples were picked for further multiplication in specific 

cases for clarification of results via additional testing during the coming months. The exercise 

allowed successful alignment of race typing results from the national rust diagnostic labs, and 

procedures for further improvement of the interpretation of results were implemented.   

 

Finally, the alignment molecular data produced by different platforms such as SSR genotyping and 

MARPLE genotyping proved highly promising, i.e., genetically highly diverse isolates samples world-

wide showed consistent genetic grouping irrespectively of methodology and lab. This will enable us 

to extract summary of results for huge datasets from a number of European labs, and display these 

results on the maps and charts via the WheatRustToolbox.  

 

 

 

Participants shared experiences and results and aligned 

interpretation of both genotyping and race typing data.  In 

the latter part of the week, survey leaders from across 

Europe presented results from the 2018 season 

(summarised below) and agreed on activity plans for the 

year ahead. After final conclusion of the alignment 

experiments, the detailed race typing results from the 2018 

national European rust surveys will be available on maps 

and charts (spring 2019) generated by the Wheat Rust 

Toolbox (www.wheatrust.org). 

 

 

 

 

 

 

 

 

 

 

https://acaciaafrica.org/marple-diagnostics-a-pioneering-step-in-ethiopian-wheat-rust-management/
http://www.wheatrust.org/
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Below are brief summaries of the results from 7 European rust diagnostic labs and from the Global 

Rust Reference Centre (GRRC), Denmark.  

  

Project Partner:  Sarah Holdgate, NIAB 

Country:  UK 

Pathogens Monitored: Pst, Pt 

 

Pst 

Disease levels were modest in 2018 due to the cold conditions in March followed by a warmer than 

usual growing season.  The UK Cereal Pathogen Virulence Survey (UKCPVS), run by NIAB received 

132 samples from 18 counties and 49 different varieties.  As with most other European countries, 

the Pst population in the UK has recently been replaced by the Warrior population.  Results from the 

differential tests carried out on isolates from the 2018 field samples showed that the UK population 

continues to be dominated by isolates in the PstS10 group, which is synonymous with the Red / 

Warrior (-) group.    Races found within this group were similar to those found in previous years and 

associated with the 2016 epidemics.  A couple of new variants were identified, however as no new 

reports were received during this season of any varieties that had more disease than expected, it is 

unlikely that these novel pathotypes are important.  Growers should therefore expect varieties to 

perform as per their Recommended List ratings.  

 

Pt 

The warm growing season provided ideal conditions for Pt and high levels were seen across the UK 

in June.  The UKCPVS received 55 samples, from 12 counties and 32 varieties.   Isolates were 

characterised using only pathology tests, genotyping is yet to be implemented in the UK.   As in 

previous years, there were a diverse range of pathotypes recovered, with no single group 

dominating.  The additional information provided by SSR markers in use in France may help to group 

isolates into families which aid classification.  Although disease levels were high on some susceptible 

varieties, varietal resistance remained stable.  No new virulences were identified in the isolates 

collected this season. 

 

Further information on the UKCPVS can be found here:  https://ahdb.org.uk/ukcpvs  or alternatively 

contacting Dr Sarah Holdgate (sarah.holdgate@niab.com). 

 

 

Project Partner:  Henriette Goyeau (Pt), Marc Leconte (Pst), INRA 

Country:  France 

Pathogens Monitored: Pt, Pst 

 

Pt 

Samples were taken from disease nurseries and trial plots by the team at INRA.  Sampling focused on 

the seven most widely grown cultivars although samples are received from other varieties.  In total, 

311 isolates were recovered from bread wheat, 25 from triticale and 79 from durum wheat.  At 

present, 264 isolates have been phenotyped.  From these isolates, 27 pathotypes were identified 

with two dominating (denoted ‘166317’ and ‘1063142’).  The pathotype 1063142 carries virulence 

for Lr28, which is not unexpected given the samples come from varieties carrying this resistance 

https://ahdb.org.uk/ukcpvs
mailto:sarah.holdgate@niab.com
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gene.  Isolates of the pathotype 166317 mainly originate from the variety Cellule and the isolates of 

the 1063142 originate from the varieties Filon, Nemo, Oregrain and Rubisko.  Genotypic diversity 

appears low in the population, indicating asexual reproduction of the leaf rust fungus in France.   

 

Additional samples were received as part of the Rustwatch project from Austria, Czech Republic, 

Denmark, Italy, Poland and Slovakia.  Isolates from these samples are currently being genotyped to 

provide a baseline in countries not routinely surveying the Pt populations.  Pathotype information is 

available and 12 different pathotypes were identified across all countries.  There were no obvious 

effects in the distribution of these pathotypes across the countries.  Ten of the pathotypes have 

been identified in the French survey in previous years, with two novel pathotypes identified (167335 

and 006117). 

 

Further information on the French survey can be found by contacting Dr Henriette Goyeau 

(henriette.goyeau@inra.fr) . 

 

Pst 

141 samples were received from bread wheat, durum wheat and triticale in 2018.  100 samples were 

pathotyped, with isolates classed in the Triticale 2015, Warrior/Kranich, Warrior and Warrior (-) 

groups.  The variety Nemo was previously resistant, however in the past three years, isolates from the 

Warrior (-) group have attacked this variety.  In 2017 the race attacking Nemo was avirulent on Yr17. 

However, in 2018, on Nemo, there were both Warrior (-) races virulent and avirulent on Yr17.  Durum 

wheats have generally been affected by the Warrior (-) group and the isolates found on triticale 

samples were grouped with the Triticale 2015 race.  The evolution of the Pst population in France 

mirrors that seen in other North West European countries, with Warrior (-) isolates now dominating 

the population after the original incursion of the Warrior group in 2011. 

 

Further information by Mr Marc Leconte (marc.leconte@inra.fr ). 

 

 

Project Partner:  Pawel Czembor, IHAR 

Country:  Poland 

Pathogens Monitored: Pt, Pst, Pgt 

 

Pt 

The national survey for Poland is still ongoing, however preliminary results were presented.  There 

was a moderate level of disease in 2018 and virulence tests are ongoing for 25 isolates from bread 

wheat and 25 from triticale.  There are indications from breeders that there has been a change in 

the population.  SSR genotyping is also ongoing, although this is using a different set of markers to 

that used in France.  Further alignment activities as part of the Rustwatch project was noted to be 

useful.  Virulence frequencies for the Lr resistance genes were presented for both bread wheat and 

triticale based on 2017 samples.  The populations infecting the two host species are likely to be 

distinct.   

 

 

 

mailto:henriette.goyeau@inra.fr
mailto:marc.leconte@inra.fr
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Pst 

As with the leaf rust, the 2018 yellow rust survey is ongoing.  Similar to other European countries, 

disease levels were moderate, arrested by the high temperatures seen in the latter part of the 

growing season.  Despite the challenging conditions, over 100 samples were collected from bread 

wheat, durum and triticale.  Virulence tests were done on 30 isolates from these samples.  

Approximately 50% of isolates came from the Warrior (-) group.  Isolates were also detected from 

the Triticale 2015 group and a potential new race has been identified, carrying additional virulence 

for Moro (Yr10).  Verification is in progress by additional investigations both in Poland and at the 

GRRC.  Genotyping results on the same isolates generally agree with the race typing results, 

discrepancies mainly arising from samples containing more than a single genotype/race (i.e., 

mixtures). 

 

Pgt 

Stem rust is an occasional problem in Poland.  In the past few years it has been detected on barley, 

wheat, triticale and is frequently found in rye.  Based on alignment studies, the TKKTF and TKTTF  

races (the latter also termed ‘Digalu’) were confirmed, both previously identified in Europe, the 

virulence phenotypes of stem rust races shown in Table 3.  It is still unknown whether the Berberis 

species growing near the IHAR sites may be involved in the stem rust epidemiology in Poland.  

Further work is being done as part of the Rustwatch project.   

 

Further information on the Polish survey can be found by contacting Dr Pawel Czembor 

(p.czembor@ihar.edu.pl ). 

 

 

Project Partner:  Kerstin Flath, JKI 

Country:  Germany 

Pathogens Monitored: Pst, Pgt 

 

Pst 

Each year the JKI receive samples from plant protection services, breeders and growers.  Sample 

numbers range from 100-500 per year and approximately 50% are multiplied and tested.  As with 

other countries, the Warrior and Warrior (-) races have dominated the German Pst population in 

recent years.  Results from 2018 were presented at the GRRC workshop using the new tools 

developed in WP4.  Preliminary results indicate an increase in the frequency of isolates in the 

Warrior group, but confirmation await additional tests. However, no significant change in rust 

susceptibility of varieties under field conditions were observed.  Isolates from the Triticale2015 

group (PstS13) were also identified.  These isolates caused significant damage on triticale varieties 

under field conditions.  One isolate in this group had additional virulence for Yr10, similar to an 

observation from Poland, although this needs additional confirmation. 

 

Pgt 

No stem rust was reported in Germany in 2018. Results from a barberry survey conducted in 2018 

were presented at the GRRC workshop.  Almost 50% of the samples tested were able to infect 

wheat. However, this estimate may be biased by initial recovery via the wheat cultivar Line E, but 

mailto:p.czembor@ihar.edu.pl
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the results suggest that  Berberis vulgaris may be part of the wheat stem rust epidemiology in 

Germany. 

 

Further information on the German survey available from Dr Kerstin Flath (Kerstin.flath@julius-

kuehn.de) . 

 

 

Project Partner:  Alena Hanzalova (Crop Research Institute, VURV) CZ, Svetlana Slikova, Eva 

Kollárová (National Agriculture and Food Centre, NPPC), SK 

Country:  Czech Republic and Slovakia 

Pathogens Monitored: Pgt 

 

Stem rust race typing results were circulated prior to the workshop but were not discussed during 

the meeting as the survey leaders were not able to participate.  Live samples arrived too late to be 

included in the workshop experiments, but five samples are currently under spore multiplication at 

GRRC for additional testing.  Further comparison of these results with others in the consortium will 

happen in the near future. 

 

 

Project Partner:                Fabio Mascher, Agroscope 

Country:                              Switzerland 

Pathogens Monitored:     Pst, Pt, Pgt 

 In 2018 yellow rust was late appearing.  Severe attacks were recorded in certain the Western part 

and above 600m altitude of Switzerland in the first part of June. This was not economically 

important. The epidemic was short-lived and unfortunately samples were not able to be collected. 

Several differential set planted together with VCU and breeders field trials in the main wheat 

growing areas, both cultivated without the use of fungicides, remained uninfected.   

The national rust virulence survey is attached to the breeding activities at Agroscope. The primary 

aim of this work is to collect races that may be important for use in breeding nurseries.  If samples 

are collected, phenotyping is done over the winter months. 

  

Pt 

Brown rust is a late season disease but widespread. 

  

Pgt 

Stem rust is occasionally seen in late developing spring wheats. 

 

Further information on the Swiss survey can be found by contacting Dr Fabio Mascher 

(fabio.mascher@agroscope.admin.ch) . 

 

 

Project Partner:  Mogens Hovmøller, Aarhus University 

Country:  Denmark, Sweden, VCU trials RustWatch  

(Africa, Asia, South America via BGRI) 

Pathogens Monitored: Pst, Pgt 

mailto:Kerstin.flath@julius-kuehn.de
mailto:Kerstin.flath@julius-kuehn.de
mailto:fabio.mascher@agroscope.admin.ch
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Pst 

Disease levels were modest in 2018 due to the cold conditions in March followed by a warmer than 

usual growing season. GRRC received 267 samples from 16 European counties, and additionally 390 

samples from 12 countries in Africa, Asia and South America.   

 

In Denmark and Sweden a new variant of Warrior(-) (genetic group PstS10, Table 1) gave rise to 

unusual and severe disease levels on wheat cv. Kalmar, in contrast to typical Warrior(-) isolates 

which are avirulent on Kalmar. Kalmar is among the most grown wheat varieties in these countries. 

The new variant was indistinguishable from typical Warrior(-) isolates using only standard 

differentials and/or the standard set of 19 SSR markers for Pst genotyping.  

 

Table 1: Names and virulence profiles of key genetic groups and races referred to in this report. 

 
 

The genotyping results of European samples confirmed the recent replacement of the ‘old’ NW 

European Pst population. PstS10 was the most prevalent group consisting of one dominating 

genotype. The original Warrior group (PstS7) was less prevalent, but spreading to new areas. Isolates 

of additional groups were detected at low frequency in many countries. 

 

Yellow rust was successfully established in field nurseries comprising 30 wheat varieties from 

Denmark and Sweden. The trials were inoculated using three prevalent races, the new PstS10 

variant (denoted ‘Kalmar’), a PstS0 isolate representing the old NW European population (race: 

Solstice/Oakley, v1,2,3,4,6,9,17,25,32,AvS), and a PstS14 isolate first detected in Europe in 2016. 

Due to unusual warm and dry weather in May-June, disease notes were successfully scored only in 

late May and beginning June. The three races gave rise to highly differentiated results for nine 

varieties (Canon, Elixer, Kalmar, KWS Lili, KWS Nils, Nuffield, Sheriff, Torp, Viborg) depending on 

race, confirming the high impact of individual races on yellow rust susceptibility. However, 50% of 

the tested varieties had less than 1% disease severity at any time, stressing a high level of rust 

resistance in many commercial varieties.      
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At the GRRC, we also had special emphasis on utilizing VCU trials for yellow rust sampling (Table 2).   

In general, the differentials sown in the trials served the purpose of providing diverse sets of isolates 

from across Europe, although additional sampling efforts are recommended in 2019. A single, but 

very different genotype, was detected from a VCU trial site in France. The sample failed recovery 

and showed weak signs of contamination. However, the same genotype was recovered from a 

sample from the same VCU trial site in 2017, and confirmed in a different sample typed by INRA in 

2018. The associated race is also unique, i.e., different from any of the PstS1-PstS14 groups, but 

quite similar to the Kranich race in terms of virulence. The epidemic potential of this new race 

remains to be investigated.   
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Table 2: Genotype results for the isolates collected from the VCU differentials in task 3.2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Other: virulence to Yr1,2,3,6,7,9,17,25,32,AvS.  

* 
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The GRRC also monitors Pst populations from outside of Europe, funded outside of the Rustwatch 

project.  Highlights from this survey include:  

 

 Central Asia/East Africa: Pst11, first detected in Central Asia in 2012, became the most 
prevalent genetic group of yellow rust in East Africa in 2018, detected in Ethiopia, Kenya, 
Rwanda and Tanzania. The recent inter-continental spread into East Africa was confirmed by 
the presence of only a single race in group PstS11 irrespective of sample origin.  

 South America: PstS13 was completely dominating in both Argentina and Chile, in 2018  severely 
affecting both wheat and triticale cultivars. Only one race has been detected in this group, 
associated with severe rust epidemics on triticale in northern Europe and durum wheat in 
southern Europe.  

 North Africa: A distinct race (and genotype) of PstS14, first detected in 2016, made up 100% 
of samples from Morocco, causing severe rust epidemics in 2017. A new unique genotype 
was observed in Egypt - not previously detected anywhere by GRRC. 

 Virulence to Yr5 and Yr15 was not detected. 

 Summary of SSR genotyping and race phenotyping results from GRRC (2008-2018) is 
available online (http://www.wheatrust.org/), including an updated table showing the 
relationship between races and genetic groups.  

 
Further information on about the GRRC annual report 2018, click here.  

 

Pgt 

Stem rust was absent from most surveyed areas in Europe in 2018, with sporadic outbreaks in 

Sweden and South and East Europe. The Swedish samples showed atypical races, confirming sexual 

reproduction of wheat stem rust in Scandinavia. The ‘Sicily’ race (denoted TTRTF, Table 3) was 

detected in Sicily, Sardinia and further north in Italy. The races TKKTF and TKTTF were also found in 

Italy, the former also identified in  Poland (based on test results from both IHAR and GRRC). Despite 

identical race, the isolates from Poland and Italy were part of distinctly different genetic groups 

based on SSR genotyping. Finally, the race RFCNC was detected in Slovakia (based on test results 

from GRRC on isolates submitted by VURV).  The wheat stem rust situation in Europe should be 

closely monitored in the season to come, including the situation in Sweden where Swedish scientists 

reported a highly diverse sexual population of Pgt in the autumn of 2017.  In general, the majority of 

European wheat cultivars show seedling susceptibility to stem rust, emphasising that additional 

breeding activities is recommended.    

  

 

Table 3: Virulence profiles for the key Pgt stem rust races identified in 2018 across Europe 
No Race Virulence Avirulence 

1 TKKTF Sr5, Sr6, Sr7b, Sr8a, Sr9a, Sr9b, Sr9d, Sr9e, Sr9g, Sr10, Sr17, Sr21, Sr30, Sr38, SrMcN, SrTmp Sr11, Sr24, Sr31, Sr36 

2 TKTTF Sr5, Sr6, Sr7b, Sr8a, Sr9a, Sr9b, Sr9d, Sr9e, Sr9g, Sr10, Sr17, Sr21, Sr30, Sr36, Sr38, SrMcN, SrTmp Sr11, Sr24, Sr31 

3 TTRTF Sr5, Sr6, Sr7b, Sr8a, Sr9a, Sr9b, Sr9d, Sr9e, Sr9g, Sr10, Sr11, Sr17, Sr21, Sr36, Sr38, SrMcN, SrTmp  Sr24, Sr30, Sr31 

 

 

Pt 

GRRC multiplied 19 samples of leaf rust from incoming samples of mainly yellow rust in 2018. These 

await testing in collaboration with other European labs working with virulence in leaf rust. 

http://agro.au.dk/forskning/internationale-platforme/wheatrust/
http://agro.au.dk/fileadmin/www.grcc.au.dk/Methods_and_protocols/Race_phenotyping/Pst_Table2019_Feb.png
http://agro.au.dk/forskning/internationale-platforme/wheatrust/news-and-events/news-item/artikel/grrc-annual-report-on-wheat-yellow-rust-2018-released/
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