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Global Wheat Rust Monitoring

2021

Å60,000+ survey records
ÅCovers 40+ countries: large % of 
developing world wheat
ÅMost comprehensive, operational 
monitoring system for major crop 
diseases

Effective surveillance network created



2021/22

Å Wheat rust surveillance and 
monitoring was maintained 
across large geographical areas

Å Most surveys in East Africa + 
South Asia now using ODK

Å Targeted wheat blast surveys 
undertaken in Zimbabwe and 
Tanzania (all negative)

Surveillance



Rust Pathotyping Lab Network
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Wheat Rust Toolbox
Å The wheat rust toolbox has been 

maintained and expanded. 

Å One of the most comprehensive crop 
disease data resources

Å 60,000+ geo ref survey records from 
43 countries

Å 10,000+ sample records (6700 YR, 
3600 SR)

Å New display tools have been added:

ï frequency of races and genotypes

ïcultivar ranking on which races 
occur. 

Å A new module for the vulnerability 
mapping tool

Å Automated ODK data feed to toolbox



Pathotyping YR

ÅSampling resuming 
after covid

ÅX4 fold increase in 
samples in 2021

ÅRapid genotyping ï
increasing speed of 
results

ÅIzmir lab resuming 
operation ïYr
samples from 
Ethiopia in process



Recent Yellow Rust - Global
Å Tracking important races 

globally

Å New race (PstS16) ï
Afghanistan/Pakistan 
(2018) ïEthiopia (2020)

Å No confirmation in 
Kenya 2021 (samples 
under test now!)

Å PstS13 confirmed in 
Australia (2018)

Å PstS14 Iraq (2020)

Å 2021 First reports of YR 
Paraguay

Å 2021 Nepal ïhigh 
diversity (sexual 
population?)

2015

2012

2016

2017

2016

2018

2020

2018

2020

2021: 
Paraguay
1st report of 
YR

Å New Emerging Genetic Groups of Yellow Rust
Å Spreading Extremely Quickly
Å Large Scale Epidemics

PstS11

PstS13

PstS14
PstS16



Pathotyping SR

ÅSampling increasing after 
covid

ÅX2 fold increase of 
samples at GRRC

Å3 new variants of Ug99 
detected in 2020

ÅUg99 race group 
becoming dominant again 
in East Africa

ÅIzmir lab resuming 
operation ïSr samples 
from Ethiopia in process

CDL / 

UMN
Samples

Viable 

samples
Isolates

Number of 

Races

Ethiopia 49 49 100 7

Kenya 34 6 10
2 (TTKTT+, 

TTKSK)

University of 
Minnesota

http://www.usda.gov/


Stem Rust: Recent Developments

Kenya
Ug99 New variants continue to emerge
Å Kenya (2019) : Race TTKTT +Sr8155B1 (14th

Ug99 variant)
Å Kenya (2020) : Race TTHTT (15th Ug99 variant)
Å Kenya (2020): Race PTKTT (16th Ug99 variant)
Å Kenya (2020): Race PTKTK (17th Ug99 variant?)

Europe:
Stem rust continues to re-emerge
Å 2020 ςIreland
Å 2021 ςBelgium
Å All Non Ug99 races

Å Stem Rust is re-emerging as a disease of concern
Åbƻƴ ¦Ǝфф ǊŀŎŜǎ ǎǇǊŜŀŘƛƴƎ ŜΦƎΦΣ ¢YY¢CΣ ¢Y¢¢CΣ ¢¢w¢CΧ
Å New Ug99 variants emerging + spreading

Ethiopia
Å Ug99 Race TTKTT 

increasing in frequency
Å New Ug99 PTKTT (2021)
Å TTKTT +Sr8155B1 (1st

detection 2021) to be 
confirmed

Iraq
Å 2019: Ug99 Race TTKTT 

first detection

Spain ςUnique races ςsexual 
population from Barberry
Race TKHBK
Vir: Sr31, Sr33, Sr53 and Sr59
Sr31 virulence (non Ug99)
Olivera et al 2022 Plant Pathology

University of 
Minnesota

http://www.usda.gov/


Ethiopia Irrigated Wheat

ÅRapid expansion of irrigated areas 
(highlands and lowlands) ï300,000 ha

ÅTarget for 2022/23 ï3 million 
hectares!

Å Likely big influence on disease 
epidemiology ïboth stem and yellow 
rust

ÅGreen bridge between seasons

Å Asynchronous planting (wide variation 
in growth stages)

Å Implications for surveillance + 
migration to other regions

Å Strong rust control measures likely to 
be needed

Yesufet al 2021 PLOSOne



Ethiopia Irrigated Wheat

ÅIncreased inoculum ï

both stem and yellow rust

ÅIncreasing likelihood of 

migration e.g., middle 

east

ÅIncreased likelihood new 

races

ÅIncreased likelihood of 

infection between 

seasons



Kenya

ÅNew Greenhouse at Njoro ïcontractors 
finalizing. Hand over very soon

ÅSurveys starting to be implemented

ÅFeb 2022 surveys. PstS11 & PstS1/2 (no 
PstS16)

ÅVulnerability Mapping Tool in development 
ïPre-season risk of PstS16 incursion

ÅForecasting system expanded to Kenya. 
Weekly advisories to KALRO

ÅMARPLE + Nuru (AI) ïstart in Kenya in 
2022



Early Warning Advisory Systems

Surveillance

Models Advisories

Alerts

7 day forecast models 
for dispersal and risk

5ƛǎǇŜǊǎŀƭ  Ҍ {ǳƛǘŀōƛƭƛǘȅ Ҧ   wƛǎƪ

Survey Data
(automatic)

7 day forecast
(automatic)

Reach (SHF/Extension):  Target 1 million

Targeted SMS alerts

Control ahead 
of disease in 

key areas

Action

Weekly Advisories

Field Survey

Near real-time data (ODK)

Crowdsourced 
Phone Surveys

MinION
Near Real-time 
Diagnostics

Wheat Rust Toolbox
Global Data Management 

System

Central Early 
Warning Unit

(Integrated Data 
hub)

Allen-Saderet al, 2019 EnvRes Letters



Early Warning East Africa (Ethiopia, Kenya)

Å Operational Early Warning Advisory System (EWAS) in Ethiopia ςreaching 
мллΣлллΩǎ ŦŀǊƳŜǊǎ

Å Impact Assessment (ACES project) (Mottaleb et al 2021) ς1000+ farmers, 
Oromia & Amhara + repeat study in 2021/22 season

Å Positive benefit from the wheat rust early warning system

ï farmer behaviourchange in terms of fungicide use 

ï increased awareness on rusts + ability to control

ïnational policy changes e.g., reserve stocks of fungicides and creation of 
a dedicated desk in the national bank to facilitate import of fungicides.

Å 2021/22 had extremely high risk for a yellow rust epidemic. It is extremely 
likely that the early warning and response prevented a major yellow rust 
epidemic in 2021 (Paper in prep)

Å EWAS now being expanded to Kenya ςweekly advisories to KALRO



Early Warning South Asia

Å Successful transfer meteorologically-driven dynamic 

epidemiological forecasting models for wheat rust from 

Ethiopia to: 

ïNepal and Bangladesh

Å In-season, operational system ïdaily, 7-day forecasts 

(spore dispersal, environmental suitability), weekly 

advisories

Å Reaching over 400,000 farmers in 2020/21 season (Nepal 

& Bangladesh)

Å Regional forecasting (South Asia) now operational + 

weekly regional advisories

Å MARPLE + Nuru (AI) ïstart in Nepal 2022



Estimated 20% of Nepal wheat area affected



Yellow Rust Western Nepal  Period: Feb 27 to March 8, 2022 
(All photos Dr. Dhruba Bahadur Thapa) 



Variety Distributions

* Infection Risk

Environmental  Risk Risk of Infection ςPstS16

Vulnerability Mapping Tool

ÅHost x Pathogen x Environment Vulnerability / Risk
ÅEthiopia ς2021: Pre-season risk information for PstS16
ÅKenya ς2022: Risk for incursion of PstS16  



Yellow Rust PstS16 ïWhere is the 

likely risk? 

VMT ςRisk PstS16 July 2021 YR Severity September

Accurate, early prediction of risk areas = Valuable planning information 


