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A European early-warning system for wheat rust 

  

 

 

EXECUTIVE SUMMARY 
In the deliverable 3.2 report about developing a common EU surveillance system, it was concluded that 
there is a need for a common European system for disease surveillance. Three out of the five regions already 
had a system in operation, but the scope and methodologies were very different. Based on the conclusion 
in deliverable 3.2 report, Task 4.3 concluded that it was currently not realistic to build APIs or web services 
for automatically transferring data from regional AKIS to RustWatch. But, it was decided to take a step one 
- towards a common system by several steps: i) developing the Crowdsource App for direct upload from the 
fields of early season disease survey data, ii) to use the same App in the browser version to upload a subset 
of data from the existing regional systems representing the current situation about level and distribution of 
the three rust diseases, iii) to make the disease surveillance data from the VCU network publicly available 
and iv) develop an import feature in the toolbox for the upload of existing disease surveillance data via CSV 
files.  Finally, we outline how these components – together with other features developed in RustWatch – 
fit into the overall wheat rust early warning system for Europe.      
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Background 
 
For the development of a common European disease surveillance system the survey 
carried out in the 5 case study regions (WP3 task 3.5) concluded that: 
 

Expertise for effective disease surveillance is available in all case study regions 
Language could be a barrier as not all farmers in some regions do understand 
English language 
The Wheat Rust Toolbox could be a common platform holding protocols and 
guidelines 
It was appreciated that most tools, maps and charts was translated into 5 
different languages  
The combination of RustWatch / GRRC website and the RustTracker website 
provided a relevant global overview of wheat rust diseases, and this was 
acknowledge as a relevant baseline for understanding the evolution of rust races 
and genotypes on regional level  
The advantage of using a single international system – BGRI and RustWatch - is 
that the data can be analysed in a global context and duplication of work can be 
avoided 
A challenge is that different communities on a global scale have to agree on 
terminologies, nomenclature, disease scoring, scales, etc. 
Different countries use different disease surveillance strategies, and there is a 
need for developing a common understanding of methodologies for disease 
assessment and sampling of isolates 
The challenge to build a metadata platform on top of existing systems is to 
develop the Application Programming Interfaces (APIs) to integrate between the 
existing disease surveillance systems at regional AKIS´s and the Wheat Rust 
Toolbox, and to ensure that survey data based on different methods can be 
interpreted using a common standard. 

 
Finally, in the deliverable report (D3.2) it was concluded that - “RustWatch is an 
opportunity to make European monitoring and warning systems a reality, fostering 
cooperation between actors and connectivity. 

- It is necessary to establish the minimum data that a protocol has to gather in 
order to be able to share protocols 

- It is necessary to find models capable of functioning flexibly, so that the 
sovereignty of each organization, country or region is guaranteed and they 
promote innovation and continuous progress 

- At the same time, it is necessary to identify the basic elements to be shared in a 
uniform and easily accessible European Platform, without multiplying the efforts 
of the different actors. The key is connectivity and basic protocols 

- Data quality is a fundamental criterion for ensuring value services for end users. 
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Summarizing, a European global surveillance and monitoring system should identify the 
moment in which the disease appears in a given region and location. For this, we have 
to share observations performed in all European regions and countries using 
platforms/websites or file transfers where we share a minimum data including: presence 
or absence of the disease, date, GPS coordinates, host specie and variety affected. A 
European map will display the points where the disease has been detected on different 
dates.” 

 

This report 
 
Based on the conclusion in the report (D3.2), it was decided that it is not relevant to build 
APIs or web services for automatically transfer of data from regional AKIS to RustWatch 
at present time. On the other hand, it was decided to take first steps towards a common 
European surveillance and monitoring system based on the recommendations and 
conclusions provided. This document reports the achievements so far:    
 

1. Developing a Crowdsource App (RustSurvey) for direct upload of wheat rust 
disease (YR, LR and SR) surveillance data from fields in the Case Study regions  

2. Use a browser version of the same App (RustSurvey) to upload a subset of disease 
surveillance data from the regional AKIS reflecting the level and distribution of the 
three rust diseases in the region  

3. As an alternative to point 2, an import feature will be developed in the toolbox for 
upload of the disease surveillance data via CSV files  

4. Make the disease surveillance data from the VCU network publicly available. 
 

 

Crowdsource App for disease surveillance 
 
The background and the promotion of the RustWatch wheat rust surveillance campaign 
was launched on the RustWatch home page: 
 
https://agro.au.dk/forskning/projekter/rustwatch/wheat-rust-early-warning/ 

On this page is the link to the App, user manual and to the associated Dashboard with 
results (Fig. 1). As the early season surveillance campaign has the objective to identify 
varieties affected, the level and the distribution of attacks, we developed a special Rust 
Survey Statistics version of the Dashboard – only for Rustwatch partners and associated 
stakeholder groups. This version enabled an overview of varieties attacked and a user- 
friendly overview of the data (Fig. 2).  
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Figure 1. The Dashboard available from The RustWatch website, including the map, 
attribute data and photos. 
 

 
 
Figure 2. The Rust Survey Statistics Dashboard, only available for RustWatch Partners and 
stakeholders in Case Study Regions. 
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The App can run on any mobile phone, tablets and computers (Hansen & Bach, 2020). 
When you are in the field or uploding from e.g. a trial site you would make use of the 
phone version. When uploading from the office one would use the browser version. Data 
from existing surveillance system were uploaded for Denmark, Navarra in Spain and 
Brandenburg in Germany. After a short introduction and training it turned out that it was 
possible to upload 30 observations in 20 minutes using the browser version. All data from 
the UK, Switzerland and Italy was uploaded directly from the field or trial sites. 
 
Using the browser version it is possible to upload photos stored on your PC. This is 
relevant if a recording is sent via e-mail with a photo attached.   
 
Most training needed was about activating the GPS. The browser must be allowed to 
record your position. Secondly, you can find a location in several ways: 
 

Click on the Compass, and your current position will be scored 
Click with the mouse on the map and this location will be scored 
You can search a name e.g. nearest town and then find the field and click with the 
mouse 
You can via the drop down menu select ESRI world Geocoding and enter 
Longitude and latitude e.g. 10.5678, 56.7869.   

 
These options make the uploading of data very flexible, and it minimises errors in the GPS 
data 
 
We implemented the date feature after version 1, as this was needed for theupload of 
historical data. The name of the cultivar is the only variable requiring the user to write 
something. If some names are misspelled, this can be corrected in the backend of the 
system.  
 
For year one we conclude that the browser version of RustSurvey is a useful first step of 
extracting data from existing surveillance systems into this disease surveillance metadata 
platform. The dedicated partners is responsible for converting the disease data from a 
national scale into the agreed Rustwatch disease scale (D3.2, 2019).  The results and 
experiences from the survellance campaigns 2020 will be discussed on the Midterm 
meeeting in Berlin in October, 2020 and it will be decided if any new campaigns should be 
prepared for the season 2021 and how this should be accomplished. We propose that, if a 
new campaign should be decided, we include more regions in Europe – to get experience 
on how to broaden out the results produced by RustWatch, to facilitate the dissemination 
and exploitation process and to interact with other regions that are interested in Wheat 
rust disease survellance. It should be considered to form an EIP-Agri Focus group on 
wheat Rust surveillance before next season to support and promote such an activity.   
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Help with links to website, 
documentation and map with all 
recordings 
 
Date 
 
Crop type 
 
Growth stage 
 
 
Cultivar name 
 
Yellow rust (collapse open) 
 
Enter severity 
 
 
Take or upload a photo 
 
 
Leaf rust (collapse closed) 
Stem rust (collapse closed) 
 
Comment 
 
 
GPS position 

lead to map enlarged  
  Capture GPS for current 

position 
 
 
Submit 

Figure 3. Browser version of the RustSurvey App.  
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What did we learn- selected data and summary statistics 
 
Sampling dates 
 
In total 470 observations of wheat rust were uploaded to the system during the period 10 
February to 25 June. 
 
Campaigns: 
 

10 February to 20 March: 70 observations 
30 March – 25 June: 400 observations 

 
There is a small gap between 20 and 30 March. The first campaign ended on 20 March, 
but after a meeting between coordinators of the Case Study Regions, it was decided to 
promote yet another campaign. During the second campaign the number of observations 
was increasing and new campaigns were launched at regional levels e.g. in the UK on  
June 16 (the highest bar in Fig. 4).  
 

 
 
Figure 4. Daily number of observations of wheat rust 
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Figure 5. Spatial distribution of the surveillance campaign in the UK on 16 June 2020 
 

 
 
Figure 6. Highest frequencies of rust on varieties as reported on the UK campaign, 16 
June 2020 
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Most reported varieties with attack in all 6 Case Study Regions 
 
In the first campaigns we focussed on which varieties were affected and were not 
affected by rusts early in the season. This was a relevant objective as some regions in 
Europe experienced very severe attacks in 2019 
(https://agro.au.dk/forskning/projekter/rustwatch/news-and-
events/show/artikel/wheat-rusts-threaten-european-wheat-production/), and we 
wanted to avoid a similar situation happening again. We were also interested in the 
relevance of such a crowdsource campaign in general. Is it possible to communicate this 
and engage all stakeholders in a region? What are the best ways of doing this? Are the 
data obtained reliable? How can this be a part of a future European early warning 
system?  
 
The scouting strategy was different between countries. Some started early (DK and ES). 
Some regions had intensive campaigns across one or two days. Denmark, Spain and 
Brandenburg uploaded data from existing surveillance systems, UK only reported fields 
with attack, all other countries also reported fields with no attack etc. The most reported 
varieties with attack > 0,1% are given in Table 1.    
 
Table 1. Most reported varieties with attack of yellow rust 
 

Country Most reported varieties with > 
0.1% attack of Yellow rust 

Comment 

Denmark Benchmark, Drachman, Sheriff, 
Substance 

101 observations in total, 20 
February – 15 June 
87 common wheat and 14 Triticale 

UK Skyfall, KWS Zyatt, KWS Kinetic, 
Gleam, KWS Firefly 

UK reported only varieties affected 
with rust. All common wheat and 
56,3% at Tillering stage 

Brandenburg 
in Germany 
 

Zero attack in Brandenburg. 
Slesvig-Holstein (7 reports): 
Benchmark, LG Vertikal, 
Lombardo, RGT Belemac 

From 4 May to 10 June, 45 reports 
are all zero disease in Brandenburg 

Switzerland Ostro (Spelt), Claro, Fiorina and 
Forel 

45 reports from 15 April to 22 June. 
To reports on 22 June. 43 Common 
wheat and 2 Triticale 

Navarra in 
Spain 

Camargo, Amarillo 103, Arkeos, 
Trimour 

38 observations in total. 31 common 
wheat and 7 Triticale. 24 obs, 
February and March and 12 obs 19 
and 20 May 

Italy (mainly 
sicily) 

Marco Aurelio, Duilio 75 Obs in total from 7 March to 25 
June. Most data from May.51 obs 
from Durum wheat and 24 from 
Common wheat  
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These data do not indicate cultivars most susceptible in the country e.g. varieties with 
minor attacks at the time of GS tillering can have good adult plant resistance and need no 
or minimum fungicide protection. Some regions might survey the most resistant varieties 
to evaluate their stability of resistance.  Benchmark was reported from 18 locations in DK 
and Northern Germany with attack >0.1 % and at 11 locations with =< 0.1% attack. This 
can be due to different timing of recordings and / or different weather conditions 
conducive for rust development across the country. The mapping tool might be very 
valuable as e.g. the South-Eastern part of Denmark experienced earlier and more severe 
attacks than the North-Western part of the country, probably due to differences in the 
weather conditions. Conclusively, one should be very careful about the interpretation of 
the results - linkages between rust observations and variety names. This was expressed as 
one major concern among breeders in the project, seen as a risk of misinterpretation and 
misuse of data. For the same reasons, the Extended Dashboard with statistics was  
distributed as a link only to the project partners and data providers in the Case Study 
Regions.      
 
Crop type and growth stage at observation  
 
The 470 observations were distributed on the crop types: Common wheat (378), Durum 
wheat (55) and Triticale (37) 
 

 
 
Figure 7. Distribution of Crop type for the crops surveyed in 2020  
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The 470 observations at different growth stages (Table 2 and Fig 8): 
 
Table 2. Observations at growth stages 

Growth stage  Number of observations 
Tillering  161 
Boot 82 
Heading 36 
Flowering 74 
Milk 68
Dough 22 
Maturity 6 
N/A 21 

 
 
 

 
 
Figure 8. Growth stages for the crops surveyed in 2020 
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Attack level of fields and plots scouted  
 
Attack levels varied from zero to >75%. The observations 0 and 0,1% (148+17 = 161) 
indicate no disease according to the 5 scale colour code in RustWatch (Table 2 and Fig. 9) 
 
Table 2. Observations at growth stages 

Attack level Number of observations
0 148 

0,1 17 
0,5 34 
1 49 
5 60 

10 64 
25 24 
50 15 

>75 15 
 

 

 

Figure 9. Attack levels for crops surveyed in 2020. To the right is the RustWatch 1-9 
disease scale with colour codes as used on the maps and charts. 
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Single observations and photos 
 
Single or group of data can be selected using the data picker or by querying via the single 
charts in the Dashboard. Via the RustSurvey App, the user can upload one or more 
photos. These photos are available on the Dashboard and by experience, verification of 
the symptoms via the photos are possible in most cases (Fig. 10). The photo can enlarge 
by selecting the photo with the mouse (Fig. 11).   
 
 
 

 
 
Figure 10. Single observation selection via the data picker (upper left corner on the map) 
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Figure 11. Photo in high resolution. Common wheat, LG Vertikal, Growth stage Boot, 25% 
severity on 28 April 2020. 
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Difference between the two Surveillance Apps 
 
In RustWatch we developed two different Apps 
 

RustSurvey App – a crowdsource App aimed at early season disease surveillance, 
few questions engaging all stakeholders and with focus on varieties affected or 
not and indicating the level and distribution of disease. Data are only available on 
ESRI Dashboards and data are not transferred to the Wheat Rust Toolbox (Fig. 12) 
Wheat Rust Surveillance App – for registered users to be used during sampling. 
Extended number of questions features for barcode scanning of sample codes etc. 
Data are transferred to the Wheat Rust Toolbox and presented on RustWatch 
Disease surveillance maps and charts (Fig. 13) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 12. Rust survey crowdsource App interface 
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Figure 13. Wheat Rust Surveillance App interface 
 
The difference between the Apps are not only on the technical side but also in the 
targeted users and the aim of use 
 

Rust Survey: Simple – many stakeholders – early season crowdsource data 
Wheat rust surveillance – dedicated scouts – sampling of isolates for lab analysis 

 
 
As such – in the context of wheat rust early warning the early season crowdsource 
disease surveillance can be seen as first step in an early warning system. This information 
can then feed into strategies for sampling, IPM strategies for prevention and control and 
it can raise awareness of the potential for severe attacks later in the season. 
 
Finally, the early surveys can indicate when, where and how much rust is present in a 
region, relevant for the surveys in the VCU Trap nurseries and the Field Nurseries. 
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Data from the VCU surveillance network  
 
The Trap Nursery Data Management System is described in detail in the Deliverables 
report D4.4: 
https://agro.au.dk/fileadmin/DJF/Agro/Projekter/rustwatch/Deliverables/D4.4_report-
1.pdf 
 
In 2020, this system covered 109 trials across Europe. Disease is scored on six differentials 
distributed by RustWatch. These cultivars were selected to capture the diversity of races 
in the region, and samples of isolates are sent to one of the RustWatch disease labs for 
genotyping and a subset for race analysis. Additionally, the reference susceptible cultivars 
for Yr, Lr and Sr in the VCU trial itself are scored 2-3 times as an indicator of the disease 
pressure in the area. The reference cultivars are not the same across trials, but they are 
all considered as susceptible and often used for many years. For the same reason, the 
user of the output tools can select to see disease severity on RustWatch individual 
differential cultivars or YR susceptible cultivars, LR susceptible cultivars or SR susceptible 
cultivars (Fig. 15)  
 
 

 
 
Figure 14. RustWatch associated VCU Trial sites in 2020.  
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Figure 15. Disease severity map for VCU trial sites, Stem rust, 2020 
 
The VCU disease severity map uses the new disease scoring scale as agreed upon in 
RustWatch. 
 
In the Trap Nursery Data Management System (TNDMS) there is a link between the 
disease scorings and the race and genotype result of the isolates samples on the same 
cultivars sampled. In the TNDMS the VCU partner enter for each sample, the sample code 
and send this code with the isolate sample to the lab. When the lab then uploads results 
to the Wheat Rust Toolbox database, these results on race phenotyping and genotyping 
are automatically integrated into the TNDMS in the Samples pop-up window (Fig. 16) 
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Figure 16. Trap Nursery data Management System. Entering sample code into the system. 
For 2019 the genotype and race results are available for each sample sent to the lab.  
 
Tools enabling to link disease severity information and results of isolate sampling from 
the same plant were requested by many stakeholders. The tool described here is the first 
tool automatically integrating these different types of data.   
 
As a supplement to the implementation of isolate results into the Trap Nursery system, 
we included VCU as an option for trial site. Consequently, users can now select VCU as 
trial site when using the Genotype mapping tool and the Race mapping tool for Europe 
(Fig 17, Fig. 18 and Fig. 19). When there are more results from the same location, some 
results will be hidden by the top one. One help is that the legend is database driven, - it 
will only show the genotypes or races that are present in the data displayed on the map. 
Secondly, one can select single races or genotypes or a subset to analyse the results in 
more detail. Finally, when selecting the Pie chart frequency of the race mapping tool, all 
results will be displayed immediatelyd. In Figure 18, PstS7 and PstS10 were unticked, and 
the user now sees the PstS15 also found on the same trial site (Compare Fig. 16 and Fig. 
18). Similar for the race map, it only shows one result due to overlay (Fig. 19). Then select 
race one by one and the user will find that PstS15, Kalmar and Benchmark were race 
phenotyped from the same VCU trial site, Erdre-En-Anjou in France.    
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Figure 17. Yellow rust genetic group output map indicating genotype results from VCU 
trial sites in 2019 
 

 
 
Figure 18. Same as Fig. 17 but with PstS7 and PstS10 unticked. Mouse over for Erdre-En-
Anjou where PstS15 is indicated on the map.
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Figure 19. Yellow rust race output map indicating race results from VCU trial sites in 2019. 
 

Data from the Wheat Rust Surveillance App 
 
A similar map is available to show the disease severity scorings using the Wheat Rust 
Surveillance App. This App is used when sampling isolates for genotyping and /or race 
phenotyping. 
 
The App has a barcode scanner but the user can also enter the sample code. The data 
from the App enters the Wheat Rust Toolbox and the disease severity data will be 
immediately available on a (not yet public) disease surveillance mapping tool (Fig. 20). 
 
When genotype or race results from a lab are ready for upload, the responsible lab can 
log into the toolbox and download a CSV file that contains all survey / location /disease 
severity data. The file includes columns for race and genotype results and it includes IDs 
for uploading the results to the correct samples database tables (the NO EDIT columns) 
and creating the links between the disease surveillance tables and the samples results. In 
this way we can link the different types of data and show the combined data on the same 
maps e.g. via mouse over on the Disease surveillance map would then show which races 
and genotypes were scored on the same crop.   
 
Unfortunately, most samples arriving at the labs are not recorded using the Wheat Rust 
Surveillance App. We cannot display the total data on the same tools as the link between 
the survey and the sample tables in the database is not established.    
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Figure 20. Disease surveillance mapping tool, displaying data from the Wheat Rust 
Surveillance App. In this example Yr data, 2019, all countries selected etc. This map has 
the new RustWatch disease scale colour coding.  
 
One relevant option will be to merge all the disease surveillance data into the same 
mapping tool. Those sources for disease data are: 
 

Disease severity data from the VCU Trap Nursery Data management System (app. 
100 trials in Europe)  
Disease severity data from sampling campaigns using the Wheat Rust Surveillance 
App (appr. 700 Yr, 400 Lr and 100 Sr observations per season for all Europe) 
Disease severity data from existing national AKIS or Surveillance platforms using 
the browser version of the Wheat Rust Surveillance App or upload via csv files in 
the toolbox (appr. 200 Yr, 100 Lr and 50 Sr observations). 

 
From discussions among stakeholders and CSR coordinators, it is clear that some 
countries have their own surveillance systems, and integrating with a common EU system 
is considered as extra work with relatively low return value. For some countries, 
surveillance activities are part of a commercial system (e.g. ISIP in Germany) and making 
data freely available would compromise their business model.  
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RustWatch wheat rust early warning – integrated tools and services 
so far 
 

In the project proposal, RustWatch made an outline of a wheat rust early warning system (Fig. 
21).  Half way through the project, it is now relevant to make a status about achievements so far. 
Secondly, to discuss future challenges based on the identified needs and experiences from the 
involved actors and stakeholders.  

 

Figure 21. RustWatch definition of Wheat Rust Early Warning as described in the project proposal 
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Achievements so far 
 

Some achievements re surveillance is described in Fig 22.  

The crowdsource App facilitated two stakeholder driven early warning campaigns in 2020. We 
were prepared, as varieties affected and not affected, as well as the distribution and levels of 
attacks, was identified timely enough to adapt control measures.  

During the winter-time (off-season), we tested the most grown varieties in Denmark against the 
new races found in the year before in Denmark, and in neighboring countries – including rare 
ones. This included genotyping and seedling test in green hose tests.  

Together with the early scouting with focus on which varieties were affected or not, this formed a 
foundation for evaluating what was underway, enabling farmers to adapt their spraying strategies 

The Early scouting was a help in preparing a strategic sampling in the Case Study Regions using 
the Wheat Rust Surveillance App during sampling.   

We used the Crowdsource App to upload data from the existing national surveillance systems 
onto the Dashboard for Spain and Denmark combined with real field scouting campaigns using 
the App from the other regions. The data from national systems can also be uploaded to the new 
survey mapper for Europe using a browser version of the wheat Rust Surveillance App (Fig. 22)  

Using the new Trap Nursery Data Management system the VCU network started to score disease 
in six differential cultivars but also in three reference susceptible cultivars for YR, LR and SR 
respectively. These data were available in RustWatch on a Disease Severity Map indicating the 
disease pressure and disease severity on differential cultivars at more than 50 VCU trial sites.  

At national and regional level all information gathered was used for raising awareness among 
stakeholders.   

The faster diagnostic methodologies, quality control and interpretation routines makes it possible 
to upload new genotype results already during the season, improving the evaluation and 
interpretations of results from trials and nurseries.  
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Future challenges 
 

Crowdsource wheat rust early warning  

We need to analyse the experiences using the crowdsource App and the data collected during the 
two wheat rust early warning campaigns in the spring 2020.  

What is the quality and the reliability of the data sampled in 2020? 
What did we learn, – to feed into 2021 surveillance strategy? 
How to promote the campaigns and who are responsible. Shared tasks, Rustwatch / 
regional promotions. EIP-AGRI Focus group? 
Who should be involved in the scoring and do quality control? 
In 2020 we did include results from national systems. Was this a usable and reliable 
approach? 
Should more European regions be involved in order to enrich the data from a quantitative 
and qualitative perspective? 
How to disseminate and exploit the results - centrally and national / regional? 
What are concerns due to misinterpretation or misuse of the data? 
Who should have access to the maps and raw data?  
 

Work in Case Study Regions 

The relevance and the practical implementation of the tools developed by RustWatch in Case 
Study Region systems should be explored. There is a need to gather information on the 
involvement of stakeholders in every CSR, the pros and cons of their role and the system 
continuity in the long term. 

As every CSR system has its peculiarities, this may not fit all partners’ needs and the similarities 
and differences between extension service activities, organizational infrastructures, technical 
solutions used etc. CSRs should be analysed to optimize the best integration between common 
platforms and tools and the needs in the regions. 

Apart from this deliverable, it will be useful to include a specific revision by the case study regions 
of the utility and implementation of the tools provided by the project so far. Together with T3.5 it 
can be relevant to design a new questionnaire for case study regions to gather the information 
required. The deliverable report D3.2 already describes the CSR system pre-RustWatch and with 
this current report D4.5 and new results from a targeted questionnaire about further 
implementations, and integrations, it will facilitate and prepare for the Deliverable report D4.9 
about “Recommendations for continued stakeholder driven early warning in Europe”, to be 
delivered in January 2022. 
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                            Figure 22. Components in wheat rust early warning

Crowdsource App. Disease surveillance 1st 
campaign February/ March

Be prepared! On what varieties, Where 
and how much + off- season race analysis 
and genotyping. 

Crowdsource App. Disease surveillance 2nd 
campaign April/May. Prepare isolate sampling 
strategy. Start scoring in Trap nurseries and Field 
nurseries. Upload data from Existing AKIS or 
platforms

Rust survey Dashboard 

Genotype and race maps 

Survey mapper for Europe

Raise awareness among all stakeholders. 
Adapt IPM strategies accordingly. Sampling of 
isolates using the Wheat Rust Surveillance. App

Faster diagnostics and genotyping
Interpretation of all data

Genotype and race maps 

Write news stories and contact farmers
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Discussion and conclusions 
 
RustWatch is an opportunity to make European monitoring and warning systems a reality, 
fostering cooperation between actors and connectivity.  
 
It is necessary to establish the minimum data that a protocol has to gather in order to be 
able to share protocols. In RustWatch we discussed and agreed upon a common disease 
scale (RustWatch, 2019), that is now implemented in the Rust survey crowdsource App, 
in the Wheat Rust Surveillance App, in the VCU Trap Nursery data management system 
and the Field Nursery data Management System. As such, all maps, tools and charts use 
a uniform 1-9 disease severity scale. The minimum data to sample is well defined in the 
documentation and user manuals for the tools mentioned above, and the databases are 
documented in the toolbox and in the deliverables report D4.3, 2019.  
 
Several tools were tested in the Case Study Regions together with RustWatch and 
external partners. It is necessary to find models capable of functioning flexibly, so that 
the sovereignty of each organization, country or region is guaranteed while innovation 
and continuous progress are promoted. There is a need to discuss how new tools, 
services and shared facilities can best build upon and interact with existing regional and 
national services and tools. The regional tools and services are identified via the Case 
Study Region workshops and activities, and half way through the RustWatch project, 
several new tools and services have been used and evaluated.  

Simultaneously, it is necessary to identify the basic elements to be shared in a uniform 
and easily accessible European platform, without multiplying the efforts of the different 
actors. The key is connectivity and basic protocols. On the forthcoming midterm project 
meeting in Berlin, it is timely to discuss these issues about connectivity and sharing of 
tools and services in Europe.   

Data quality is a fundamental criterion for ensuring value services for end users. 
Experiences from RustWatch so far indicate that the approach of combining smartphone 
apps with the tools maps and charts in the database driven Wheat Rust Toolbox is 
essential and very powerful because: i) the data quality is very high (you can only select 
from drop down menus, and import to the toolbox includes several quality control steps 
ii) partners are forced to harmonise methodologies and develop common protocols iii) 
collating comparable data from many resources result in painting of the big picture and 
iv) analysing the big picture results in more robust conclusions and a better chance to 
avoid severe epidemics in Europe.      
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“Summarizing, a European surveillance and monitoring system should identify the 
moment in which the disease appears in a given region and location. For this, we have to 
share observations made in all European regions and countries using platforms/websites 
or file transfers where we share a minimum data including: presence or absence of the 
disease, date, crop growth stage, geographic coordinates, wheat species and varieties 
affected. A European map will display the points where the disease has been detected on 
different dates.” 
 
Fig. 22 provides an outline of the system we have developed so far – half way through 
the project. Next step is to consolidate this system during the season 2020, discuss and 
evaluate the system at the Midterm meeting in Berlin and then prepare a full integration 
and improvement phase engaging all stakeholders in the six case study regions. For some 
of the tools we should invite other regions to participate and offer the tools to be used 
by partners outside the project. In most cases this will not cause any more work for 
RustWatch because the tools are generic and database driven i.e. if it works for one 
country, it will work for all countries. For the same reason, the tools developed in 
RustWatch will also be applicable for the BGRI community (countries beyond Europe).   
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