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Introduction

+ UKCPVS originated in 1967 (over 50 years ago)

* |dentifies 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

d RNA later

Incubation and multiplication of isolate

Seedling Adult plant Long-term
differential tests tests storage




Population change

Step 1 Step 2

|dentify population change |dentify risk associated with change
Differential tests Variety seedling and adult plant tests




ldentify change: Differential tests

Differential cultivar Resistance gene

Chinese 166 Yr1

Kalyansona
Vilmorin 23
Hybrid 46
Heines Kolben
Avocet x Yr7
Compair
Kavkaz x 4 Fed
Avocet xYr15
Avocet x Yr17

Carstens V




ldentify change: Differential tests

Isolate

code

16/009

Reflection

Chinese 166 1

2

Kalyansona

3aq,
4a

Vilmorin 23

Hybrid 46 3b,4b

5

Avocet Yr5

6

Avocet Yr6

AVXxYr7NIL 7

8

Av x Yr8 NIL

9

Avocet Yr9

AVS x yr15

16/019 | KWS Target 30| 40|40 |30 |00|40|40/3.0(30|29|00|00]|3.2|0.0]0.0
16/035 | Reflection 40 | 40 | 40 |30 00|32 30|30 3.2 3. 0| 00]|3.0| 00|00
16/048 | Myriad 31 /31|40 |30|00|30)|3.0]3.0]3.0 - 0.0 | 0.0 | 3.0 | 0.0 | 0.0
16/135 | Cordiale 3040 (35|30 |00 |30)|3.0]3.0]3.5 0.0 | 3.0 | 0.0 | 0.0
16/144 | KWS Gator 3.0 | 40 | 40 3.0(00 (30|35 /35 3012200 0.0/|30]0.0/00
16/184 | Zulu 3035 (35|30 |00 |28(20/03|02]|01)00)|00]/3.0/0.0]0.0




ldentify risk: Variety tests

Brexit Markets and prices Knowledge library What we do

UK Cereal Pathogen Virulence Survey

Monitoring changes in pathogen virulence

Managed by NIAB, and funded by AHDB Cereals & Qilseeds and Defra, the UK Cereal
Pathogen Virulence Survey (UKCPVS) receives infected cereal leaf samples from
agronomists, trials officers and researchers.

From these samples, pathogen isolates are selected and tested to check their virulence
against wheat and barley varieties. The testing can detect new races of cereal
pathogens capable of causing disease on previously resistant cereal varieties.

UKCPVS needs you!

besiccace nf LIKCDYC donande oo infartad coreal loaf comploc recaived from tha fiald

Report archive

Search
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Seedling and adult plant resistance to yellow rust for winter wheat varieties

Seeding resisiance s caiegorised using five diferent Isolates, seiected by the UK Careal Fafhogen Viulence Survey (UKCFYE], fo best represent fe diversity in the yelow
rust popuiation at the tme of fasting. A variety s classified as ceedling cusoeptible T £ |5 susceptiie to any one of the Isoiates.

The adul piant resistance presented in the table |s based upon the Recommended Lists (RL) yeliow nust disease ratings for 201920, which wene caiculaie=d In 2018

As paihogen populations ane diverse and can change rapidly, 5o an resistance siatus. As lsolates chosen for iesting are 2 subset of the popuiation, actual feid performance
ray wary. | s Imporiant St crops are mon Rored reguiary and unexpecied dsease chsenations repored io UKCFVE.

201518 RL Aoult paand 2017 Ssedling Stags 2018 Ssedling Hage
AHDB Recommended List varietiec [RL Rating 201818 act P— Rscict

[ Coctella 5 Fiesisiant Fesistant Resistant
Crusce: 2 Fesistant ‘Susceptiie
K2 Cricpin 9 Resiseant Resistant Rmsistant
LG Moo E Resistant SusczpAbe ‘Susceptbie
[Dickens" 5 Resistant Susceptibie Susceptble
[Fwe Bickin 9 Resistant Resistant Resistant
LG Sundance 5 Resistant Susceplivie Susceptbie
|FET llusrious H Reszant Suscephive “Suscegthie
| Seveiation 2 Resistant Susceptine ‘Suscesthie
Freision 5 Resistant Susceplivie FBusceptbis
KNS Trintty- E Resistant Suscephine Resistant
[Elcit 5 Resistant Eusceptitie Susceptiie
WS dackal 9 Resistant Sascephinie Suscepthiz
|Elafion 5 Resistant Susceptibie Suscepilbie
KNS Exiaze 5 Resistant " FSusceptbis
LG Dot 3 Resistant ‘Susceptbiz
|FI#E Flrefly E) Resistant Rssistant
LG Sxyscraper 8 Resistant ‘Suscepthbiz
LG Epotight ] Resistant " Suscepthi=
[ Saveiic ] Resistant Sascephinie Suscepthiz
|Evoiution 8 Resistant Ewsceptibie Suscepiiie
‘Graham B Resistant Susteptitie FSusceptbis
[Farowicee 8 Resistant Susceptinie ‘Susceptbie
E Sarel 5 Reslstant Eusceplinie ‘Suscesthie
KNS Basset 8 Resistant Suscephibie ‘Suscepthbiz
[Mouson 8 Resismint SusCEpiDE ‘Susceptbie
| Shabras [] Fiesistant Susceptibie Fusceptbis
|SST Gty g Fesistant Susoepdne Suzcepthie
| Cunsion T Moderabe resistance Suscepiinie Susceptbis
(NS Zyatt 7 Moderate rESistnce Susceptine Suztentbis
EAIE LI I Modarabe reskstance Susceptibie Susceptble
KNS Giversiore” 7 Moderate reshince Suscephine Suscepthie
| Spyer 7 Moderate resBmnce Suscephine ‘Susceptbie
EEELE 7 Moderabe resksiance Susceplive Busceptbis
[XWS Santisge” 7 Moderate reskmnce Siuscephine Suscepthiz
| Gieam T Moderabe reskstance Susceplivie FBusceptbis
Leads E AT rESls tnce Suzretine Suscentbie
[Viscourt: E Moderte resbince Sascephinie ‘Susceptbiz
|Sennington 5 Modemte reshstance Sursceptinie ‘Suscenthie
Grafton* 5 [T = ‘Suscepthbiz
[Skyfal £ Moderate reskiance Eusceptivie ‘Susceptbie
Zuu 5 Suscepthie: Susceptinie Suscepthie |
[JE Diego 5 Suzoeplivie Fuscenible
[Cordale” 4 Susteptitie

= 2 SUECEDIDR: Eusceptine

|Rfection” 3 Zuzcenibi Suzceplive Suscegible |

* Mot inciuded In irial In 2018
" Mot induded in iraks befons 208
e 8l o K /URCTVS




ldentify risk: Adult plant trials

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

Amelia Hubbard
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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

BLUE = ACOLOUR (GENERATED AT RANDOM)

Names games TO GROUP RACES BASED ON
HﬂWGEHEﬂmw RELATED THEY ARE

How to decode the new
race-naming sysiem

7 = A NUMBER {ALLGI‘ED SEQUENTIALLY)
TO GROUP RACES BASED ON THEIR ABILITY
TO CAUSE DISEASE IN TESTS

WYR = WHEAT YELLOW RUST

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,R0,50,Wa,Ca

\ | )
f f

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)

18/002 Reflection Red 27 1,2,3,4,6,7,9,17,25,32,Re,Sp,Ro,S0,Ca,Ap,Ev
18/003 Victo Red 60 1,2,3,4,6,7,9,17,25,32,Re,Sp,Ro,S0,Ev
18/009 Leeds Purple 5 1,2,3,4,6,7,9,17,25,32,Sp,R0,S0,Ca,Ap
18/030 Revelation Red 47 1,2,3,4,6,7,9,17,25,32,Sp,R0,S0,Wa,Ca
18/065 JB Diego Red 43 1,2,3,4,6,7,9,17,25,32,Sp,R0,S0,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)

- & nle - N N~ =) ale - o

N o [ < e o~ o [ <= <

Variety ) ) o T ) Variety ) ) o T O

) ) ) ) ) ) ) )

¥ | ¢ | F | 2 | ¥ | ¢ | 7 | ¥ |

Costello 0.0 0.0 0.0 0.0 0.0 KWS Jackal 2.2 1.9 0.8 0.1 0.0
Elation 3.0 2.2 3.0 3.0 2.8 KWS Siskin 0.0 0.0 0.0 0.0 0.0
Elicit 3.0 3.0 3.0 3.0 2.8 LG Detroit 3.0 2.1 0.5 0.1 0.3
Graham 3.0 2.9 3.0 3.0 3.0 LG Motown 2.4 2.9 3.0 2.3 2.3
KWS Barrel 2.5 24 2.9 3.0 2.7 LG Skyscraper| 3.0 2.8 3.0 3.0 1.9
KWS Basset 3.0 3.0 3.0 4.0 3.0 | LG Spotlight 4.0 3.0 3.0 3.0 3.9
KWS Crispin 0.0 0.0 0.0 0.0 0.0 LG Sundance 2.9 2.0 3.0 3.0 2.9
KWS Extase 3.0 0.0 0.0 0.4 0.0 RGT Gravity 3.0 0.1 2.9 2.4 0.0
KWS Firefl 0.2 0.1 0.0 0.0 0.0 RGT lllustrious| 1.9 1.9 1.3 0.9 0.3

Wheat yellow rust



Variety seedling tests (with 2018 Isolates)

« 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 lllustrious, 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



Samples (2019)

Wheat yellow rust



Samples received (2019)

243 samples
31 counties (+2 unknown)

56 varieties (+1 unknown)

Wheat yellow rust



Samples received (2019)
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~ Invicta
5

o
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KWS Basset LG Rhythm RGT Blossom

KWS Extase  KWS Cochise

KWS Siskin  Elicit

snousn||| 19d

U ' KWS Kilburn ~ Belipi ~ Solstice
o KWS Willow Robiqus SY118301 Mulika
<g Revelation Costello Bennington RGT Lanterno|ympus
@ © Gleam RGT WasaanWS Ke rrln — SY Insitor
F<>8 KWS Barrel Dunsto Elysium KWS Lili N D) é% 0
5 = KWS Firefl \n' c 09 &
EG Spotli h}’; K S Zyatt Cordiale © = ;') S
- potlig O Claire Leeds g o o
S o RGT Gravit . c =
% & Malunas ; y Reflection g %
= KWS W358 LG Skyscraper Skyfall s

Wheat yellow rust



Samples received (2019)

140

1,2,3,4,6,7,9,17,25,
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Wheat yellow rust



Wheat yellow rust virulence frequencies

Percentage of Isolates Carrying
Virulence

100
90
80
70
60
50
40
30
20
10

0

—Yr1

—Yr2

—Yr3

—Y'r4

—Yr6

—Yr7

—Yr8
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—Yr17

__—

—Y'r25

2015

2016 2017 2018
Year

No Virulence detected for Yr5, Yr10 or Yr15

2019

—Yr32

Wheat yellow rust



Percentage of Isolates Carrying

Wheat yellow rust virulence frequencies

Virulence
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~ 4 —Cadenza
- —Apache
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—Kranich

/ —Crusoe
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Year Wheat yellow rust



Common pathotypes detected in 2019

“Race” Pathotype % Frequency
name

Red 24 1,2,3,4,6,7,9,17,25,32,Re,Sp,R0,S0,Wa,Ca,St,Ap,Ev 10
Red 5 1,2,3,4,6,7,9,17,25,32,Re,Sp,R0,S0,Ca,Ap 6
Red 8 1,2,3,4,6,7,9,17,25,32,Sp,Ro,50,Ca 6
Red 9 1,2,3,4,6,7,9,17,25,32,Sp,Ro,S0 6
Red 36 1,2,3,4,6,7,9,17,25,32,Re,Sp,R0,50,Wa,Ca,St,Kr,Ap 6
Red 39 1,2,3,4,6,7,9,17,25,32,Sp,Ro,S0,Wa,Ca,St,Kr,Ap 6

Wheat yellow rust



New pathotypes detected in 2019

Pathotypes

1,2,4,6,7,9,17,25,32,Re,Sp,R0,S50,Wa,Ca,St,Kr,Ap,Cr
1,2,3,6,7,9,17,25,32,Re,Ro,50,Wa,Ca,St,Kr,Ap,Cr
1,2,3,4,6,7,9,17,25,32,Re,Sp,R0,S0,Wa,Ap,Ev
Awaiting 1,2,3,4,6,7,9,17,25,32,5p,Ro,So0,Wa,St,Ap,Ev
1,2,3,4,6,7,9,17,25,32,5p,R0,S0,Wa
genotype 1 9346,7,89,17,25,32,Re,Sp,Ro,S0,Ca,St,Ap
1,2,4,6,7,8,9,17,25,32,5p,R0,S0,Wa,St,Kr
1,2,3,4,6,7,8,9,17,25,32,5p,R0,S0,Ca
2,3,4,6,7,8,17,25,32,5p,Ro,5S0,Ca,St
2,3,4,6,7,8,17,25,32,R0,S0,Ca

data

10 new isolates
Virulence for Yr8, Kranich and Crusoe Wheat yellow rust



New pathotypes detected in 2019

1,.2.4.6,7,9,17,25,32, Re,Sp,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
Awaiting 1,2,3,4,6,7,9,17,25,32,Sp,Ro,S0,Wa,St,Ap,Ev
1,2,3,4,6,7,9,17,25,32,Sp,R0,So0,Wa
Jenolype
data 1,2,4,6,7,8,9,17,25,32,Sp,Ro,S0,Wa,St,Kr

—_ 2,3,4,6,7,8,17,25,32,Sp,R0,S50,Ca,St
_— 2,.3.46,7,8,17,25,32,R0,S0,Ca

Host: KWS Zyatt

Wheat yellow rust



Hereford race?

* Hereford race PstS12 designated by the GRRC

- Pathotype with avirulence for Yr71 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

e D 2.3,4,6,7,817,25,32,
Sp,R0,50,Ca,St

2,3,4,6,7,8,17,25,32,
Ro,S0,Ca

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)

m Pink
m Blue
m Red

m Purple
| Mix

No isolates were detected
from pink or blue groups

Wheat yellow rust



Genetic groups: six-year summary

100

90 /
> 80 /
© yd
§ 70 -/
= 28 - —Pink
:'é, .0 —Blue
g 30 - _Eedl
3 o

10 \/ N\

0 —— \ \ #%

2013 2014 2015 2016 2017 2018

Year Wheat yellow rust



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

m9
m3
m/
1§
m5

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



RL untreated trials (2019)

Yellow rust (%)

40

35 Y~

30 A highly infected
site for KWS

25 Zyatt among

20 many sites with
low levels of

15 infection

10 \

5

P P R P PP L LSS

mGraham 8 mKWS Zyatt 7
Wheat yellow rust



Changes in RL variety ratings

* Only three varieties have gone ‘

down by one point

2019/20 | 2020/21
* No varieties have increased in

. KWS Zyatt 8 14
rating
Bennington* 6 S

* Newly Recommended varieties Vi t* 7 6
RGT Saki and Theodore have very SEOUR

high resistance ratings of 9 y
* No longer in trials

Wheat yellow rust



RL winter wheat candidates (harvest 2020)

Variety Previous/ Variety Previous/
proposed proposed
name name

LG Seeker LGWU149 7 LG Tapestry LGWU148 9
LG Prince LGWU153 9 KWS Plectrum  KWSW358 ’
LG llluminate LGWU144 9 RGT Quicksilver RW41783 9
LG Astronomer LGWU143 9 BAWS55 Swallow -
EWG6364 Merit - KWS Cranium KWSW360 9
LG Quasar LGWU151 8 SY Clipper SY117710 -
RGT Galactus RW41785 8 BAWS7 Banquo -
EW5475B Astound -
RGT Wolverine  RW41740 7
RGT Silversurfer RW41789 9

Wheat yellow rust



What next?

Wheat yellow rust



Adult plant trials (2020)

Isolate

19/010

Host Variety

KWS Zyatt

Pathotype

2,3,4,6,7,8,17,25,32,R0,50,Ca

19/165

19/038

19/119

19/215

KWS Zyatt

KWS Firefly

KWS Extase

2,3,4,6,7,8,17,25,32,5p,Ro,S0,Ca,St

Shabras 1,2,4,6,X,8,9,17,25,32,Sp,Ro,S0,Wa,S @.

1,2,3,4,6,7,9,17,25,32,5p,Ro,S0,Wa,St,Ap,Ev

1,2,4,6,7,9,17,25,32,Re,Sp,R0,50,Wa,Ca,St,Kr, AR

Wheat yellow rust



Samples (2020)

* Have we seen any rust? Reports/samples?

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

 Pathotype
1,2,3,4,6,7,9,17,25,32,5p,R0,S0,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
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Wheat brown rust
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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 1,2¢,(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



Adult plant trial results

3
4
B =

Mean percentage plot infection

30

25

20

15

10

Crusoe

KWS Lili

KWS Revelation RGT Saki

Firefly

8
]

Variety

9
]

Viscount

8
]

Skyfall

7 7

Leeds Theodore

Wheat brown rust



Variety seedling test results

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

Resistant Susceptible

« KWS Firefly  All other varieties

. Leeds were susceptible

« RGT Saki
 Theodore

* Viscount

Wheat brown rust



Samples (2019)

Wheat brown rust



Samples received (2019)

55 samples
9 counties

28 varieties

Wheat brown rust



Timescale of samples received

90 +
- 45
g
S 35
- 19/002
o 30 - 5 April 2019
e o5 | Elicit
(chs Surrey
e 20 - 132)6bg)3ka, 10,13,14a,15,
S 16,17(239)26,37,Cr
O
§ 10 -
5 _
0 — | 4:>|-g‘ |
November February March April
Month

19/054
30 July 2019
KWS Firefly
Hampshire
1,3ka,10,13,14a,15,16,

17,2637,Cr

-e-2018 (n=55)
--2019 (n=55)

June July

Wheat brown rust



Virulence frequencies: Five-year summary

Lr3a Lr17b Lr20 Lr24 Lr26 Lr28 Lr37 Crusoe

m2014 m2015 =m2017 m2018 m2019
28 isolates tested Wheat brown rust

100
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80
7
6
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2
1

o O o o o o o

Percentage of Isolates Carrying Virulence

o



Virulence frequencies: 2017-19
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Pathotype frequency
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Wheat brown rust

Pathotype

28 isolates tested



New pathotypes

m new pathotypes

= existing pathotypes

Wheat brown rust



KWS

Firefly — RL ratin

AHDB

End-use group

Scope of recommen

Fungicide-treated gr
United Kingdom (11.
East region (11.2 t/h4
West region (11.3 t/h
Morth region (11.2 t/H

Untreated grain yield
United Kingdom (11.
Agronomic features
Resistance to lodging
Resistance to lodging
Height without PGR
Ripening (days +/- J§
Resistance to sprout
Disease resistance
Mildew (1-9)

Yellow rust (1-0)
Brown rust (1-8)
Septoria nodorum (1
Septoria tritici (1-9)
Eyespot (1-9)
Fusarium ear blight (
Orange wheat blossg

Winter wheat 2019/20
Yield, agronomy and disease resistance

AHDB Recommended List
Winter wheat 2020/21

Yield, agronomy and disease resistance

AHDB z
]
sy = £ - & I E 2 = E =
t | i g g § 8 5 §3 3 E 3 B3 § g -5 9y 1§ I 5 £ g ) %
o - = ] =] i E_ 3 E 1 E 8 k] i £ £ k =
g 3 5 ¢ ¢ o 2 £ 3 2.3 & p g § |} ; ¢ g ¢ 2 8 ¢ § i
3 i 3 g F 3 g o s 3 3 5 & 5 3 2 g
Endusse group m mm_ | SofGrowps | _IE_
‘Scope of recommendation UK UK UK UK LK UK (119 LK UK U UK 4] UK EAW UK (1.9 N M L UK UK UK EAW UK LUK (119
c c : c c e - SRR : :
Fungicide-treated grain yield (% treated control
United Kingdoem {11.2 tha) -] ar 56 o 101 1 180 L] W 1 100 ae ar 10mE W4 d M 1 1 100 ) ar o -] 105 104 103 103 102 M2 192 MW ed 100 88 21
Eastregion (11.1 tha) -] ar 56 o 100 1M 102 L] wWE 108 -] a8 ar 106 w4 e M 1 1 100 ) ar o -] 104 104 103 103 102 M2 191 MW 0D 100 88 23
‘Westregon (11.2 tha) -] ar a7 . ) U3 R [} ] L] W 10 100 98 ar 104 W4 1 M 1 1R 1 94 =1 o 98 105 108 108 103 02 102 104 w102 -] w27
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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 y- N

Wheat brown rust



KWS Firefly — samples received

Isolate
19/005

19/006

19/007

19/012

19/025

19/044

19/054

19/053

19/003

19/032

19/037

19/052

Host Variety
KWS Firefly
KWS Firefly
KWS Firefly
KWS Firefly
KWS Firefly
KWS Firefly

KWS Firefly

RGT Blossom

KWS Firefly
KWS Firefly
KWS Firefly
KWS Firefly

Virulent

Virulent KWS Firefly at Seedling Stage

Virulent

Virulent

Virulent

Virulent

Virulent

Virulent

Virulent

Avirulent

Avirulent

Avirulent

Avirulent

Wheat brown rust




KWS Firefly — pathotypes

19/005

Pathotype

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

19/006 a,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,15,16,16,28,37,Cr
19/054 1,3ka,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 1,2¢,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

Wheat brown rust



KWS Firefly — pathotype locations

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

Wheat brown rust



KWS Firefly — Lr28 virulence frequencies
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KWS Firefly — Lr28 virulence frequencies
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Why has KWS Firefly resistance to
brown rust dropped?

Wheat brown rust



Wheat brown rust disease resistance ratings

2020/21 disease resistance ratings

m3

m7/

Wheat brown rust



Adult plant trials (2020)

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 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

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
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Samples received (2019)

9 samples
4 counties

O varieties

Barley yellow rust



Test results

 Four isolates tested

» Seedling test includes three resistance genes: BYR1, 2and 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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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
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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

Barley powdery mildew



Differential set

Differential

Resistance
Gene

Differential

Resistance
Gene

Golden Promise |0 Triumph Mla7,MIAb
W.37/136 Mih Tyra Mia1
W.41/145 Mira Roland Mia9
Goldfoll Mig Apex mlo11
Zephyr Mig,MI(CP) | |Riviera mloRiv
Midas Mla6 Digger Mla13
L ofa MiLa Ricardo Mila3
Hassan Mila12 Vanessa

H.1063 Mik1 Optic

Porter Mia7 Propino

Lotta MIAD

Barley powdery mildew



Over-years summary
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Over-years summary
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Over-years summary
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Over-years summary
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Seedling virulence tests

Four single pustule isolates tested from one sample

Virulence for MIh, Mira, 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
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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)
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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

A .
AVA s o



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

A .
AVA s



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
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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 lItaly

Either inoculated with a single race or open to natural infection

NIAB trial inoculated with Red 24 — race behind 2016 epidemic

A .
AVA s



Rustwatch: Investigate the sexual cycle

Uredia

A ‘ Teliospore
Mini cycle of reinfection
by urediospores

Basidiospores

Sexual stage on Berberis spp.

Aecial-cup bearing Aecial-cup clusters
aeciospores

- - ek

Pycnium

A R U ST\/\/AT@H Zheng et al 2013 Nat. Comm.
A'A WHEAT RUST EARLY WARNING



Rustwatch: We need your help

- Samples — as always
- Barberry locations: are they in a hedge near you?
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Barberry survey (2018-19)
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Rust on barberry
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Have you seen this plant?

The Common Barberry
3 o et
K _ ‘:ﬁ:gn?

. The *
o Common
e Barberry

U dAlternade Host for Stem Rusi)
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Usnadly vhree
LLLLL W

arsl roads
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Barberry survey (2018)

* What kind of rust was on the 2018 « Continued monitoring: further sites
samples? needed

* Looked like a stem rust

* Probably ryegrass stem rust - Caution needed in handling the
- Further work ongoing plants: barberry carpet moth is a
protected species
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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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