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260,000+ survey records
8 ACovers 40+ countries: large % of
developing world wheat
AVlost comprehensive, operational
* monitoring system for major crop
diseases

Effective surveillance network created
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Rust Pathotyping Lab Network
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PstS2 (1.5%)
Pst§2,v27 (4.5%)
Pst§2,v10,v27 (1.5%)

- PstS2,v3,v27 {1.5%)
Triticale2006 {1.5%)

Other (21.2%)

The wheat rust toolbox has been A recom

Home  Wheat Rust survey for Europe  Wheat Rust survey | Wheat Rustsamples | Trials  Tools  Countryoverview  Partners  Developer

maintained and expanded. e o re——
One of the most comprehensive crop

Pst§11 (15.2%)

Clade frequency distribution PstS6 (50.0%)

GRRC SAMPLE MANAG
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Pathotyping YR

Number of samples received per February 2" 2022 (GRRC)
A Sampllng resumlng Pathogen YR X

ft . d Count of Running_number Crop_seasol-T
a e r C OVI Geographic group T Country T Site - 2020 2021 Grand Total

s
| . N,

“ii | ‘ / : . . — Africa, C&W Asia - Afghanistan Fa'rmer 81 81
- // "2 A X4 fold increase in e
""-‘Em‘x‘ (| B - . Trial 20 58 78
= samplesin 2021 T ——
‘Mm! ¥ A R ap i d g e n Otyp i n g 'I' "g - Kenya E&E:r:r:ner 5; ;g zg

’ increasing speed of 3 e fome .

re S u I tS E Africa, C&W Asia Total = 90 408 498

~/South America ~Paraguay Trial 9 9

. . = Uruguay Fa'rmer 9 9

A I Z m I r | ab reS u m I n g South America Total P ;; 11’;

. . —ISouth Asia ~ Nepal Farmer 18 18

operation 1 Yr = TR

outh Asia Total 37 37

Samples from Grand Total 20 474 564
326 of these are genotyped

Eth Iopla I n process 286 with validated results uploaded on WRT

Training: Venancio Riella (Uruguay); Min Lin (Norway): April-July
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Recent Yellow Rust - Global

A Tracking important races

globally 2021: 1 2015 i o
A New race (PstS16) i Paraguay ~ |- 2020 | 2012 &
Afghanistan/Pakistan 1streport of - -
(2018) i Ethiopia (2020) YR ;
N2 ;

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

PstS13 confirmed in
Australia (2018)

A
A PstS14 Iraq (2020)
A
A

g "
2021 Nepal 7 high

diversity (sexual "

population?) }}, A New Emerging Genetic Groups of Yellow R{ist
7 A Spreading Extremely Quickly
A Large Scale Epidemics

2016

@ PstS11 | Y
O PstS13

@ PstS14
@ PstS14

2021 First reports of YR
Paraguay
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Number of samples received per February 2n4 2022 (GRRC)

A Sampling increasing after

Number of isolates Crop_season _year

Geographic group Country site 2020 2021 Grand Total
| COVI d Africa, CW Asia Ethiopia Trial 4 4
. 2 1 1
| A X2 fold increase of g VRN .
o) g Trial 54 31 85
I G R R C Tanzania Farmer 35 35
f ; Sam p eS at %) Tunisia Farmer 15 15
i . Trial 15 15
s Africa, CW Asia Total 71 159 230

* | A 3 new variants of Ug99

‘ . C & N America Mexico - 11 11
3§ detected N 2020 C & N America Total 11 11
Grand Total 82 159 241

134 with validated results uploaded on WRT

CDL/ Samples Vlable Isolates Number of
UMN P Races

‘l A U g 9 9 race g ro u p 140 of these are genotyped

becoming dominant again
In East Africa

V&% A 1zmir lab resuming

operation T Sr samples SHICEE) e

from Ethiopia in process nm | e 5 . 2 '(I'-'I-I'-IP-(KSTK-I;+
%' USDA  University of ¢z LICARDA L |
B = vineson @& glcarpa. A8 ICIMMYT.
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Stem Rust: Recent Developments

Europe:
Stem rust continues to kemerge
A 2020c¢ Ireland

A 2021¢Belgium

A All Non Ug99 races

Iraq
A 2019: Ug99 Race TTKTT
first detection

4 Z
Spain¢ Unique raceg, sexual | ' . 5
population from Barberry o - : \
RacelTKHBK Ethiopia

A Ug99 Race TTKTT
increasing in frequency

A New Ug99 PTKTT (2021

A TTKTT +Sr8155B 11

) detection 2021) to be
. } confirmed

[/

A Stem Rust is remerging as a disease of concern

) Ab2y ' 3Iddp NI OSa& &LINBI RAY

' A New Ug99 variants emerging + spreading
— -

’Q = < ”
Eg’ﬁ- @
V- 8 WiciIMMYT.

EIAR

Vir: §31, Sr33, Sr53and Sr59
Sr31 virulence (non Ug99)
Olivera et al 2022 Plant Pathology

W W

Kenya

Ug99 New variants continue to emerge
A Kenya (2019) : Race TTKTT +Sr815581 (14
Ug99 variant)

Kenya (2020) : Race TTHTT(W§99 variant)
Kenya (2020): Race PTKTT'(W§99 variant)
Kenya (2020): Race PTKTK'(1g99 varlant’))
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Ethiopia Irrigated Wheat

Inbox (778 X Indexof /£ X | Indexof /5 X | 10-Day Pr. suve: X web0Sagre X Pathotype = X About vMT X | B AGGsurve X Google M= X o v - o X
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- [} . . N “t .
highlands and lowlands) T 300,000 ha (= = ¢fTu s @ ot B o
] ¥ am e o
B VAER. _ iw
¢ et A ‘
.

Target for 2022/23 17 3 million
hectares!

Likely big influence on disease
epidemiology i both stem and yellow
rust

Green bridge between seasons
Asynchronous planting (wide variation

In growth stages)

Implications for surveillance + §g 0] =00

migration to other regions i,

Strong rust control measures likely to N n_ ]

" Yesufet al 2021PLOSOne
WCciIMMYT.

be needed 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20




NAME dispersion forecast for the proportion of Wheat Stripe rust spores

- L NAME dispersion forecast for the proportion of Wheat Stem rust spores
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A New Greenhouse at Njoro i contractors
finalizing. Hand over very soon

A Surveys starting to be implemented

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

A Vulnerability Mapping Tool in development
I Pre-season risk of PstS16 incursion

A Forecasting system expanded to Kenya.
Weekly advisories to KALRO

A MARPLE + Nuru (Al) 7 start in Kenya in
2022

|
3 /e 4\
e (ICALRO
e W - — 1
AR N A

g

[ll'.\\Qllijﬁ;llilllI;((;‘llz @ Met Office El
Wheat rust advisory - risk assessment from

surveys and forecasts in Kenya
Summary period: 01 Mar - 07 Mar 2022

Overall risk level:

NAME dispersion forecast for the proportion of Wheat Stripe rust spores

2022-03-01-00:00 - 2022-03-08-00:00 (UTC)
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Early Warning Advisory Systems

(
7 day forecast models ) ) Weekly Advisories
Models metormee | fOr dispersal and risk Advisories ,

Bl 5 A ALISNEFf b {@AdFoAtAGE D

g Sld

Survey Data 7 day forecast
Crowdsourced (automatic) (automatic)

Phone Surveys

Alerts

‘ Targeted SMS alerts
Central Early 5
Warning Unit
(Integrated Data
hub) Reach (SHF/Extension): Target 1 millian
Surveillance \_ . Action
Near realtime data (ODK)
) MinlON F——
; Near Reatime - COnt.rO| ahef';\d
S| Diagnostics H |/ of disease in
@ MARPLE &E&s Centre B - : : key areas
AN g ot Py Wheat Rust Toolbox
Global Data Management
System

Allen-Saderet al, 2019EnvRes Letters

> UNIVERSITY OF

:Met Office

8" CAMBRIDGE




Early Warning East Africa (Ethiopia, Kenya)

Operational Early Warning Advisory System (EWAS) in Ethicgaahing
MaAanInnnQa Fl NYSNE

Impact Assessment (ACES projaddit(aleb et al 2021 1000+ farmers,
Oromia & Amhara + repeat study in 2021/22 season
Positive benefit from the wheat rust early warning system
I farmerbehaviourchange in terms of fungicide use
I Increased awareness on rusts + ability to control “f&i?:i;s;;satﬂi‘fﬁ?f\?fpif
I national policy changes e.g., reserve stocks of fungicides and creatiorf i il
a dedicated desk in the national bank to facilitate import of fungicides.

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)

EWAS now being expanded to Kepyaeekly advisories to KALRO

;@ UNIVERSITY OF = .
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Early Warning South Asia ARRCC

Asia Regicnal Resilience
to @ Thanging Climate

‘Wheat rust advisory #9

A Successful transfer meteorologically-driven dynamic %, €8 CAMBRIDGE o HCIMMYT

- - . . e .‘ TR [ ) De»anmenlof"vd:lwvi; '
epidemiological forecasting models for wheat rust from e EO8=Y
: : . Wheat rust advisory - risk assessment from
Ethlopla to: surveys and forecasts in Nepal

.I. Nepal and Bang|adesh Summary period: 07 Mar - 13 Mar 2022
A In-season, operational system i daily, 7-day forecasts o ot

Yellow rust surveys Nepal Dec 17 2021 - Mar 06 2022

Incidence

e high

e medium
o low
e none

(spore dispersal, environmental suitability), weekly

Stripe rust has developed at hig
indicate continued spore disper

adVI SO rl eS likely to receive heavy spore loa

A Reaching over 400,000 farmers in 2020/21 season (Nepal =i
& Bangladesh)

NAME dispersion forecast for the proportion of Wheat Stripe rust spores
2022-03-07-00:00 - 2022-03-14-00:00 (UTC)

A Regional forecasting (South Asia) now operational + = —
weekly regional advisories :
A MARPLE + Nuru (Al) i start in Nepal 2022 -

B Z0e50s A
CIMMY'I.
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Yellow rust surveys Nepal Dec 17 2021 - Apr 17 2022

Incidence
e high

@ medium
o low

@ none

Estimated 20% of Nepal wheat area affected




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

i
i A Host x Pathogen x Environmené=> Vulnerability / Risk

WP NG — A Ethiopiag 2021: Preseason risk information for PstS16
> A Kenyac 2022: Risk for incursion of PstS16

Environmental Risk Risk of Infectiorg PstS16
* Infection Risk
ol PV Score Infection Reaction | Severity T o
Risk
1 very low R -RMR | 15% ‘
% [ 2 low MR 30% i
|3 medium  |MRMS | 40-50% |=>
4 high S 60-70% -
5 Very high | VS 90-100%
SOMALIA

ELEVATION RANGE (M) YELLOW RUSTRISK

High Risk

'L
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Yellow Rust PstS16 1 Where is the
likely risk?

VMT¢ Risk PstS18&uly 2021 YR Severifyeptember
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