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Introduction

• UKCPVS originated in 1967 (over 50 years ago)
• Identifies changes in pathogen populations that 

may have an adverse effect on UK cereal 
production

• Communicates significant findings to the industry 
as soon as possible

• Jointly funded by AHDB and APHA (Defra)



Processes

Sample 
received 

Incubation and multiplication of isolate

Seedling 
differential tests

Adult plant 
tests

Long-term 
storage

RNA later



Population change

Step 1
Identify population change 

Step 2
Identify risk associated with change

Differential tests Variety seedling and adult plant tests



Identify change: Differential tests

Differential cultivar Resistance gene

Chinese 166 Yr1

Kalyansona Yr2

Vilmorin 23 Yr3+

Hybrid 46 Yr4

Heines Kolben Yr2, Yr6

Avocet x Yr7 Yr7

Compair Yr8

Kavkaz x 4 Fed Yr9

Avocet xYr15 Yr15

Avocet x Yr17 Yr17

Carstens V Yr32



Identify change: Differential tests
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16/009 Reflection 3.0 3.0 3.0 3.0 0.0 3.0 3.0 2.9 3.0 2.9 0.0 0.0 4.0 0.0 0.0
16/019 KWS Target 3.0 4.0 4.0 3.0 0.0 4.0 4.0 3.0 3.0 2.9 0.0 0.0 3.2 0.0 0.0
16/035 Reflection 4.0 4.0 4.0 3.0 0.0 3.2 3.0 3.0 3.2 3.0 0.0 0.0 3.0 0.0 0.0
16/048 Myriad 3.1 3.1 4.0 3.0 0.0 3.0 3.0 3.0 3.0 2.4 0.0 0.0 3.0 0.0 0.0
16/135 Cordiale 3.0 4.0 3.5 3.0 0.0 3.0 3.0 3.0 3.5 3.0 0.0 0.0 3.0 0.0 0.0
16/144 KWS Gator 3.0 4.0 4.0 3.0 0.0 3.0 3.5 3.5 3.0 2.2 0.0 0.0 3.0 0.0 0.0
16/184 Zulu 3.0 3.5 3.5 3.0 0.0 2.8 2.0 0.3 0.2 0.1 0.0 0.0 3.0 0.0 0.0



Identify risk: Variety tests



Identify risk: Adult plant trials

Five representative races trialled on Recommended Lists (RL) varieties and candidates



Wheat yellow rust
Amelia Hubbard



Background

• Incursion of Warrior group in 2011 

• Highly diverse population

• Some changes seen in varietal performance 
(e.g. KWS Zyatt), although not consistent 
across the country

Wheat yellow rust



Race naming system: Colours and numbers

Wheat yellow rust



Pathotype = virulence profile

Lists the virulence genes the isolate carries and any additional test cultivars 
infected at seedling stage. For example:

1,2,3,4,6,7,9,17,25,32,Re,Sp,Ro,So,Wa,Ca

Virulence genes Additional cultivars

Wheat yellow rust



This time last year…

Wheat yellow rust



Adult plant trials (2019)
Five representative races from the 2018 survey trialled on RL varieties and 
candidates in 2019 field trials

Wheat yellow rust



Adult plant trial isolates (2019)

Isolate Host Name Pathotype

18/002 Reflection Red 27 1,2,3,4,6,7,9,17,25,32,Re,Sp,Ro,So,Ca,Ap,Ev

18/003 Victo Red 60 1,2,3,4,6,7,9,17,25,32,Re,Sp,Ro,So,Ev

18/009 Leeds Purple 5 1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Ca,Ap

18/030 Revelation Red 47 1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Wa,Ca

18/065 JB Diego Red 43 1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Wa,Ca,Ap

Wheat yellow rust



Adult plant trials (2019)

• RL variety with the highest disease level was Zulu, but the susceptible controls 
– Robigus, Solstice and Reflection – were much higher

• Many RL varieties showed very good resistance (the majority of the ones rated 
7–9)

• Some RL varieties reacted to just one of the five isolates tested – Elysium, 
KWS Basset, KWS Kinetic, LG Spotlight, KWS Kerrin and KWS Zyatt

Wheat yellow rust



Variety seedling tests (with 2018 Isolates)

Variety
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Costello 0.0 0.0 0.0 0.0 0.0
Elation 3.0 2.2 3.0 3.0 2.8
Elicit 3.0 3.0 3.0 3.0 2.8

Graham 3.0 2.9 3.0 3.0 3.0
KWS Barrel 2.5 2.4 2.9 3.0 2.7
KWS Basset 3.0 3.0 3.0 4.0 3.0
KWS Crispin 0.0 0.0 0.0 0.0 0.0
KWS Extase 3.0 0.0 0.0 0.4 0.0
KWS Firefly 0.2 0.1 0.0 0.0 0.0
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KWS Jackal 2.2 1.9 0.8 0.1 0.0
KWS Siskin 0.0 0.0 0.0 0.0 0.0
LG Detroit 3.0 2.1 0.5 0.1 0.3

LG Motown 2.4 2.9 3.0 2.3 2.3
LG Skyscraper 3.0 2.8 3.0 3.0 1.9
LG Spotlight 4.0 3.0 3.0 3.0 3.9
LG Sundance 2.9 2.0 3.0 3.0 2.9
RGT Gravity 3.0 0.1 2.9 2.4 0.0

RGT Illustrious 1.9 1.9 1.3 0.9 0.3

Wheat yellow rust



• All varieties susceptible at the seedling stage to at least one race, except
Costello, KWS Crispin, KWS Firefly, KWS Jackal, KWS Parkin, KWS Siskin,                  
RGT Illustrious, RGT Saki and Theodore

• KWS Firefly also showing with very good resistance at seedling stage

• Please get in touch, if yellow rust is seen on these varieties at any growth stage

Wheat yellow rust

Variety seedling tests (with 2018 Isolates)



Samples (2019)

Wheat yellow rust



Samples received (2019)

• 243 samples
• 31 counties (+2 unknown)
• 56 varieties (+1 unknown)
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Wheat yellow rust virulence frequencies
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No Virulence detected for Yr5, Yr10 or Yr15 Wheat yellow rust
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Wheat yellow rust virulence frequencies



Common pathotypes detected in 2019 

“Race” 
name

Pathotype % Frequency

Red 24 1,2,3,4,6,7,9,17,25,32,Re,Sp,Ro,So,Wa,Ca,St,Ap,Ev 10
Red 5 1,2,3,4,6,7,9,17,25,32,Re,Sp,Ro,So,Ca,Ap 6
Red 8 1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Ca 6
Red 9 1,2,3,4,6,7,9,17,25,32,Sp,Ro,So 6
Red 36 1,2,3,4,6,7,9,17,25,32,Re,Sp,Ro,So,Wa,Ca,St,Kr,Ap 6
Red 39 1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Wa,Ca,St,Kr,Ap 6

Wheat yellow rust



Race name Pathotypes

Awaiting 

genotype

data

1,2,4,6,7,9,17,25,32,Re,Sp,Ro,So,Wa,Ca,St,Kr,Ap,Cr
1,2,3,6,7,9,17,25,32,Re,Ro,So,Wa,Ca,St,Kr,Ap,Cr
1,2,3,4,6,7,9,17,25,32,Re,Sp,Ro,So,Wa,Ap,Ev
1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Wa,St,Ap,Ev
1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Wa
1,2,3,4,6,7,8,9,17,25,32,Re,Sp,Ro,So,Ca,St,Ap
1,2,4,6,7,8,9,17,25,32,Sp,Ro,So,Wa,St,Kr
1,2,3,4,6,7,8,9,17,25,32,Sp,Ro,So,Ca
2,3,4,6,7,8,17,25,32,Sp,Ro,So,Ca,St
2,3,4,6,7,8,17,25,32,Ro,So,Ca

Virulence for Yr8, Kranich and Crusoe Wheat yellow rust

10 new isolates

New pathotypes detected in 2019



Race name Pathotypes

Awaiting 

genotype

data

1,2,4,6,7,9,17,25,32,Re,Sp,Ro,So,Wa,Ca,St,Kr,Ap,Cr
1,2,3,6,7,9,17,25,32,Re,Ro,So,Wa,Ca,St,Kr,Ap,Cr
1,2,3,4,6,7,9,17,25,32,Re,Sp,Ro,So,Wa,Ap,Ev
1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Wa,St,Ap,Ev
1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Wa
1,2,3,4,6,7,8,9,17,25,32,Re,Sp,Ro,So,Ca,St,Ap
1,2,4,6,7,8,9,17,25,32,Sp,Ro,So,Wa,St,Kr
1,2,3,4,6,7,8,9,17,25,32,Sp,Ro,So,Ca
2,3,4,6,7,8,17,25,32,Sp,Ro,So,Ca,St
2,3,4,6,7,8,17,25,32,Ro,So,Ca

Host: KWS Firefly Host: KWS Zyatt
Wheat yellow rust

New pathotypes detected in 2019



Hereford race?

• Hereford race PstS12 designated by the GRRC

• Pathotype with avirulence for Yr1 and Yr9, virulence for Yr8

• 2,3,6,7,8,17,25,32,AvS

• Seen at low frequency in Sweden in 2015-17

Impact at adult plant stage?

Wheat yellow rust



Distribution of new pathotypes

1,2,3,4,6,7,9,17,25,32,
Re,Sp,Ro,So,Wa,Ap,Ev

1,2,3,4,6,7,9,17,25,32,
Sp,Ro,So,Wa,St,Ap,Ev

2,3,4,6,7,8,17,25,32,
Sp,Ro,So,Ca,St

2,3,4,6,7,8,17,25,32,
Ro,So,Ca

+Yr8
+ Cr

Wheat yellow rust



New pathotypes found in 2019

• 10 new pathotypes
• More isolates having a reaction on Yr8, Kranich

and Crusoe
• Some isolates appear to be avirulent on Yr1

and Yr9 with virulence for Yr8

• No correlation between pathotype and location

Wheat yellow rust



Genetic groups (2018)

No isolates were detected  
from pink or blue groups

Pink
Blue
Red
Purple
Mix

Wheat yellow rust



Genetic groups: six-year summary
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Adult plant resistance

• Varietal resistance is one of the best ways to reduce yield loss associated with 
yellow rust

• Resistance can be all stage or operate only at the adult plant stage
• Mechanisms are poorly understood
• May be influenced by environment or may require enough plant tissue in order 

to be effective
• Will differ between varieties and across season
• Definitely active once flag leaf emerges

Wheat yellow rust



Race changes and ratings

• RL ratings calculated using data from three years, across the country

• New races can emerge sporadically and may not be uniformly distributed

• 2016: Changes in varietal performance seen across the country: ratings 
based on one year of data only

• 2019: Changes in varietal performance more sporadic: ratings based on three 
years of data. Expect new pathotypes to spread in 2020. This spread will be 
captured in the RL 2021/22 ratings

Wheat yellow rust



Wheat yellow rust disease resistance ratings

2020/21 disease resistance ratings
9
8
7
6
5

Wheat yellow rust



New RL ratings (table footnote)

• RL20/21 ratings have a box around the wheat yellow rust (and brown rust) 
ratings 

• Higher than expected levels of disease in some trials
• No dramatic changes in average disease ratings
• Not yet clear if reported cases of high rust indicate initial emergence of new rust 

races or high disease pressure
• Highly dynamic nature of the rusts means all varieties should be closely 

monitored
• Local rust populations may differ from general UK population

Wheat yellow rust
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Changes in RL variety ratings

Variety 2019/20 2020/21
KWS Zyatt 8 7
Bennington* 6 5
Viscount* 7 6

• Only three varieties have gone 
down by one point

• No varieties have increased in 
rating

• Newly Recommended varieties 
RGT Saki and Theodore have very 
high resistance ratings of 9

* No longer in trials

Wheat yellow rust



RL winter wheat candidates (harvest 2020)
Variety Previous/

proposed
name

Rating

LG Seeker LGWU149 7

LG Prince LGWU153 9

LG Illuminate LGWU144 9

LG Astronomer LGWU143 9

EW6364 Merit -

LG Quasar LGWU151 8

RGT Galactus RW41785 8

Variety Previous/
proposed

name

Rating

LG Tapestry LGWU148 9

KWS Plectrum KWSW358 7

RGT Quicksilver RW41783 9

BAW55 Swallow -

KWS Cranium KWSW360 9

SY Clipper SY117710 -

BAW57 Banquo -

EW5475B Astound -

RGT Wolverine RW41740 7

RGT Silversurfer RW41789 9

Wheat yellow rust



What next?

Wheat yellow rust



Adult plant trials (2020)

Isolate Host Variety Pathotype

19/010 KWS Zyatt 2,3,4,6,7,8,17,25,32,Ro,So,Ca

19/165 KWS Zyatt 2,3,4,6,7,8,17,25,32,Sp,Ro,So,Ca,St

19/038 Shabras 1,2,4,6,7,8,9,17,25,32,Sp,Ro,So,Wa,St,Kr

19/119 KWS Firefly 1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Wa,St,Ap,Ev

19/215 KWS Extase 1,2,4,6,7,9,17,25,32,Re,Sp,Ro,So,Wa,Ca,St,Kr,Ap,Cr

Wheat yellow rust



Samples (2020)

• Have we seen any rust? Reports/samples?

• 20/001 
Host: Graham
Location: Shropshire
Sampled: Autumn 2019

• Pathotype
1,2,3,4,6,7,9,17,25,32,Sp,Ro,So,Ap

Wheat yellow rust



Wheat yellow rust summary

• New isolates identified, although their impact is yet to be assessed

• 63% of current RL are highly rated (ratings of 8 or 9)

• Unusual foci/epidemics could be first indication of something new

• Keep us updated via email or phone 

Wheat yellow rust



Wheat brown rust
Sarah Wilderspin



Background

• Surveillance started later than other cereal diseases in 1973

• At the start of the survey there were limited options for resistant varieties to 
brown rust (e.g. Clement)

• In 2014, the Puccinia triticina population overcame the moderate resistance in 
Crusoe

Wheat brown rust



Samples (2018)

Wheat brown rust



Adult plant trials 

Isolate Host variety Pathotype

18/001 KWS Siskin 2c,3a,3bg,3ka,10,13,14a,15,16,17,20,23,(26),37,Cr

18/011 Graham 3a,3bg,3ka,10,13,14a,15,17,20,23,(26),37,Cr

18/030 Buster 1,2c,(3a),3bg,3ka,10,13,14a,15,17,20,(24),(26),37,Cr

18/038 KWS Zyatt 1,(3a),3bg,3ka,10,13,14a,15,16,17,20,23,(26),37,Cr

18/041 KWS Santiago 1,3a,3bg,3ka,10,13,14a,15,16,17,20,23,(26),(28),37,Cr

Wheat brown rust
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Variety seedling test results 

Susceptible
• KWS Firefly
• Leeds
• RGT Saki
• Theodore
• Viscount

Resistant

• All other varieties 
were susceptible

Seedling tests inoculated with same five isolates as those inoculated in the field

Wheat brown rust



Samples (2019)

Wheat brown rust



Samples received (2019)
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• 9 counties 
• 28 varieties

Wheat brown rust



Timescale of samples received
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Wheat brown rust
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Virulence frequencies: 2017-19
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Pathotype frequency
Pe

rc
en

ta
ge

 o
f I

so
la

te
s 

Te
st

ed

Pathotype

0

2

4

6

8

10

12

14

16

18

28 isolates tested Wheat brown rust



New pathotypes

new pathotypes

existing pathotypes

Wheat brown rust



KWS Firefly – RL rating

Wheat brown rust



KWS Firefly – differential tests 

• <30% of samples tested were virulent on 
KWS Firefly at seedling stage

• KWS Firefly appears to carry the same 
resistance as Lr28 from our seedling tests

Wheat brown rust



Isolate Host Variety Virulent KWS Firefly at Seedling Stage
19/005 KWS Firefly Virulent
19/006 KWS Firefly Virulent
19/007 KWS Firefly Virulent
19/012 KWS Firefly Virulent
19/025 KWS Firefly Virulent
19/044 KWS Firefly Virulent
19/054 KWS Firefly Virulent
19/053 RGT Blossom Virulent
19/003 KWS Firefly Avirulent
19/032 KWS Firefly Avirulent
19/037 KWS Firefly Avirulent
19/052 KWS Firefly Avirulent

KWS Firefly – samples received

Wheat brown rust



KWS Firefly – pathotypes
Isolate Pathotype

19/005 1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/006 1,2c,3a,3bg,3ka,10,13,14a,15,16,17,(26),(28),37,Cr

19/007 1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/012 1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/025 1,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/044 1,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/053 1,3a,3bg,3ka,10,13,14a,15,16,17,20,26,28,37,Cr

19/054 1,3ka,10,13,14a,15,16,17,26,28,37,Cr

1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

1,3a,3bg,3ka,10,13,14a,15,16,17,20,26,28,37,Cr

1,2c,3a,3bg,3ka,10,13,14a,15,16,17,(26),(28),37,Cr

Wheat brown rust



KWS Firefly – pathotypes 

Isolate Pathotype

19/005 1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/006 1,2c,3a,3bg,3ka,10,13,14a,15,16,17,(26),(28),37,Cr

19/007 1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/012 1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/025 1,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/044 1,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/053 1,3a,3bg,3ka,10,13,14a,15,16,17,20,26,28,37,Cr

19/054 1,3ka,10,13,14a,15,16,17,26,28,37,Cr

1,3ka,10,13,14a,15,16,17,26,28,37,Cr

1,3ka,10,13,14a,15,16,17,26,28,37,Cr

1,3ka,10,13,14a,15,16,17,26,28,37,Cr

Wheat brown rust



KWS Firefly – pathotype locations

1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

1,3ka,10,13,14a,15,16,17,26,28,37,Cr

Wheat brown rust
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Why has KWS Firefly resistance to 
brown rust dropped?

Wheat brown rust
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Wheat brown rust

Wheat brown rust disease resistance ratings
2020/21 disease resistance ratings



Adult plant trials (2020)

Isolate Host Variety Pathotype

19/005 KWS Firefly 1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/012 KWS Firefly 1,3a,3bg,3ka,10,13,14a,15,16,17,26,28,37,Cr

19/032 KWS Firefly 1,3a,3bg,3ka,10,13,14a,15,16,17,(24),(26),37,Cr

19/053 RGT Blossom 1,3a,3bg,3ka,10,13,14a,15,16,17,20,26,28,37,Cr

19/054 KWS Firefly 1,3ka,10,13,14a,15,16,17,26,28,37,Cr

Wheat brown rust



Wheat brown rust summary

• Moderate disease pressure throughout the season

• Lr20 and Lr28 saw some seedling virulence frequency changes with two new 
pathotypes identified for carrying virulence to Lr28

• Otherwise there were no major changes in varietal performance from seedling 
virulence frequencies and adult plant trial results 

Wheat brown rust



Barley yellow rust
Amelia Hubbard



Samples received (2019)

• 9 samples
• 4 counties
• 9 varieties 2

6

1

1
1

Barley yellow rust



Test results

• Four isolates tested
• Seedling test includes three resistance genes: BYR1, 2 and 3
• Two pathotypes identified
BYV1,2,3 
BYV1

• Pathotypes similar to previous years. However, in some cases, only one of the 
differentials was infected. This shows there may be additional background 
resistances present in those differentials

Barley yellow rust



Samples received (since 2011)
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Wheat and barley powdery 
mildew
Amelia Hubbard



Changes to the mildew survey

• Only samples sent in are tested

• No longer sampling from our own field trials

• No longer sending out mobile trap nurseries to collect airborne spores in our 
home areas

Some years, we may not have any samples to test

Powdery mildew



Update

• Mildew found, but not accompanied by 
reports of varietal problems

• Wheat mildew samples received, but 
none survived incubation

• Limited number of barley mildew 
samples received 

Powdery mildew



Barley powdery mildew
Amelia Hubbard



Background

• Found at low – moderate levels

• Range of varietal resistance

• mlo still effective

• Population seems stable: varietal performance appears consistent

• Most recent notable change:  Gradual erosion of Propino

Barley powdery mildew



Samples received (2019)

• 5 samples
• 1 county
• 5 varieties

• Low levels of mildew

2

5

Barley powdery mildew



Differential set

Differential
Resistance 
Gene

Golden Promise 0

W.37/136 Mlh

W.41/145 Mlra

Goldfoil Mlg

Zephyr Mlg,Ml(CP)

Midas Mla6

Lofa MlLa

Hassan Mla12

H.1063 Mlk1

Porter Mla7

Lotta MlAb

Differential
Resistance 
Gene

Triumph Mla7,MlAb
Tyra Mla1
Roland Mla9
Apex mlo11
Riviera mloRiv
Digger Mla13
Ricardo Mla3
Vanessa
Optic
Propino

Barley powdery mildew



Over-years summary
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Over-years summary 
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Over-years summary

0
10
20
30
40
50
60
70
80
90

100

2015 2016 2017 2018 2019

Pe
rc

en
ta

ge
 V

iru
le

nc
e 

Fr
eq

ue
nc

y

Year

MlK1
Mla1
Mla3
Propino

Barley powdery mildew



Over-years summary
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Seedling virulence tests

• Four single pustule isolates tested from one sample

• Virulence for Mlh, Mlra, Mlg, Mla6, Mla7, Mla12 and Vanessa was found in 100% isolates

• No virulence was detected for Mla3, Mla9, Mlo11, Mlo Riv, and Propino

• Virulence for Mla7 rose from 17% to 100%. Virulence for Mla13 also risen from 14% to 75%

• Virulence for Mla1 has decreased from 69% to 25%

Barley powdery mildew



UKCPVS 2019 summary

• 2019 saw changes in the pathogen populations
• New/interesting isolates identified
• These will be investigated further and we await genotyping results for wheat 

yellow rust
• 63% of the winter wheat (RL2020/21) is highly resistant to yellow rust (rating of 8 

or 9) compared to 11% for brown rust

Be vigilant: Send in samples when you see the disease
Keep us updated on unusual sightings via email/phone



UKCPVS sampling instructions

ahdb.org.uk/ukcpvs

https://ahdb.org.uk/ukcpvs


Rustwatch
Amelia Hubbard



Rustwatch: Overview

• EU project with 25 partners
• Led by Global Rust Reference Centre, Aarhus University, Denmark
• Develop an early warning system for the three rusts to improve resilience
• Four years (started May 2018)



Rustwatch: Objectives of interest
• Linking of rust surveys across Europe
• Integration of field pathogenomics
• Investigate the sexual cycle
• Aggressiveness studies
• Investigate pathogen transmission and spread
• Microphenotyping of rust resistance
• Investigate new rust races in the ‘off season’
• Integrated pest management trials
• Trialling of UK wheat varieties in Pakistan



Investigate new races

• Investigate new races seen in other parts of Europe
Send UK wheat varieties/breeding lines to other countries

• Investigate new races seen in UK in the winter
Sample collected summer 2020

Race identified autumn 2020

Test new race on adult plants in glasshouse spring 2021

Normally have to wait until Summer 2021



Puccinia striiformis: Rapidly changing pathogen

• Population derived by sexual recombination 
• Pre-2011 changes were asexual and step wise

• Lots of diversity: anything is possible! 

• Combining efforts of existing virulence surveys to get a better idea of 
population changes across Europe



Rustwatch: Varietal performance across Europe

• Panel of 230 elite European wheat and durum varieties

• Investigating effects of different races in different countries

• Trialled in UK (NIAB and RAGT), Denmark, Germany (JKI and Breun) and Italy

• Either inoculated with a single race or open to natural infection

• NIAB trial inoculated with Red 24 – race behind 2016 epidemic



Rustwatch: Investigate the sexual cycle

Zheng et al 2013 Nat. Comm.



Rustwatch: We need your help

• Samples – as always
• Barberry locations: are they in a hedge near you?

Botanical Society of Britain 
and Ireland



Barberry survey (2018-19)



Barberry survey (2018-19)



Rust on barberry 



Have you seen this plant? 



• What kind of rust was on the 2018 
samples?

• Looked like a stem rust

• Probably ryegrass stem rust

• Further work ongoing

• Continued monitoring: further sites 
needed

• Caution needed in handling the 
plants: barberry carpet moth is a 
protected species

Barberry survey (2018)



Further information

• Annual report: ahdb.org.uk/ukcpvs
• Global Rust Reference Centre: wheatrust.org/yellow-rust-tools-maps-and-charts
• Field pathogenomics: yellowrust.com
• Rustwatch agro.au.dk/forskning/projekter/rustwatch

https://ahdb.org.uk/ukcpvs
http://wheatrust.org/yellow-rust-tools-maps-and-charts/
http://yellowrust.com/
http://agro.au.dk/forskning/projekter/rustwatch/
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