Certis Belchim

GROWING TOGETHER

—




EuroBlight : A /j Certis Belchim

A potato late blight network for Europe

Moving forward from a reactive to a proactive and predictive
approach in Late Blight control

Euroblight Workshop
13-16 May 2024

Lunteren, the Netherlands

Audrey Derumier, Gwenaél Champroux, , Ed Bingham, Pim van de Griend, Lawrence Veryser




PN

=

@ Certis Belchim

GROWING TOGETHER

How Phytophthora infestans is monitored today '@

\ ¥ FUNGICIDE RESISTANCE
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EuroBlight early data reléése - '
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Our current approach is reactive /@ CertisBelchim
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When new recommendations (fungicide programs,...) are communicated to the
distributors (and the farmers), those are not considering the information from
Euroblight & FRAC of the season before, but the one again before.

e.g.: recommendations for season 2024 consider data from 2022 season

Le sampling 2022
Recommendations season 2023 -

FRAC reports 2022 publication

EuroBlight results 2022 release
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Understanding how P. infestans evolves ' Certis Belchim

(

EVOLUTION

“Process of -descent with modification-. C. Darwmn proposed that some
organisms with a species have trait variants that make them fitter and more
likely to reproduce. Over time, inherited modified trains become dominant in
the population, and a new species may emerge. Darwin proposed natural
selection as the mechanism for evolution”

Charles Darwin in 1868 &
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Some factors influencing late blight /@ Certis Belchim

Temperature

Aggressiveness fitness
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Trait variants increasing fitness & reproductivity '@ Certis Beichim
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- PHYTIN exhibits considerable capacity for generating, recombining,
Source: https://journals.plos.org/plosone/article ?id=10.1371/journal.pone.0051399 and selecting flt Combinations Of va ria nts in key pathogenicity’
fitness and aggressiveness traits




Aggressiveness tests on plants — effect of RH

Phytophthora infestans on whole plants @ 7DAI
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» A high RH during the first hour after infection strongly influences the level of infection
»The EU_36 genotype reaches a higher level of infection even in a short leaf wetness period: more aggressive
»The infection of the EU_36 genotype is more successful

mEU_36
mBLUE_13




Aggressiveness test in the lab

Update 2023 @ 18°C
Tests ongoing with EU46

Parameter EU13_A2 EU37_A2 | EU41_A2 | EU43_A1

Potential spore production in 1 week @18°C

(n=34) (n=3) (n=3) (n=7)

1000000

Late(ztas‘:)md 3,67 3,69 4,03 4,87 5,07 4,14 3,17 g 800000
=}
§ 600000
Lesion growth a
rate 6,55 6,42 5,80 6,35 3,90 3,59 3,94 £ 400000 R
(cm?/day) a EU36_A2
: s+ 200000
Sporulation 10.006 9.732 20.151 8.694 35.499 27.584 21.622
capacity (sp/cm?) 0

Nb f 0 1 2 3 4 5 6 7 8
s';":;::sa ter 460k 437k 818k 386k 969k m 596k Days

- Multiplier effect

* Biological tests are a good tool to predict how fast a new genotype can spread, and how
dominant it could become in a population. But they are time consuming, difficult to repeat.
Can we identify phenotypic markers that shape aggressiveness?

More attention on the ‘others’
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Some factors influencing late blight /@ Certis Belchim
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Seeds transportation

1)
Farmers equipment /&‘

Leaf vs tuber agressivness
7
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The role of seeds export in the spread of the < Certis Belchim
new genotypes

(

et G4 Sl 3908 * Spread of the new genotypes is still based on assumptions

Value Volume ° H
Sewd [Earty Main crop Starch Seed Earty Main crop Starch Wlnd
P potatoes P L
- B o0 - 1900 knmee * farmers equipment (short distance)

[T [mew  wses  iwiws  sien | 7es W2 smL 1683
_ Belgum 35163 8202 135978 334 L 17.2 914.0 4.1

Bulgaria 2 802 0.0 26

Caechia 1 658 5137 73 08 15 1" 07 © SEEdS

Denmark w™ 10 13767 1] 234 0.0 67.2 01

Germany 35 363 6548 232 332 6585 623 134 16736 385

Estonia 0 10 838 00 0.0 56

Ireland » 0.0

Greste 104 5237 T 040 0 01 18.4 279 00

Spain 5800 26 592 eoam L) 15 691 1864 03 . .

Fi 40 140 12 385 450 310 19835 835 619 18973 108 5
m— R — TR R * Spread risk via tubers

Italy 445 25845 10577 196 08 4586 188 08

c;rpf.us 504 20?49 ?515 1.0 1] "1 : . .

. = k- 1 0 i i A 00 . NL by far the biggest intra-EU exporter

Luxembourg 2984 09 (1 1 6T 06 0.5 E: . X

Jamgary ) 123 191 e LY A L z8 * Different aggressiveness on tuber vs lead (EU_33 A2)
— Wethertandas 238 189 5184 179677 i 946 19.3 1995 40

Potemd e a2 i 23 0s T o0 * Stop OXT in seed

!mﬂ 3942 478 11888 536 50 o7 BE 23

Romarnia a4 ™ s 2 o 22 1.1 0.0

Slovenia 80 5985 2418 o1 242 58

Slovakia 39 5 566 a1 4.0

Finland 670 2 1808 12 0.0 5.0

Swadan 1 1847 1686 459 0.0 23 24 05

IO R BN e — Tuber protection + resistance management in seed are key

Table 5: Intra-EU exports of potatoes, 2020 fa Cto Irs

(EUR 1 000, 1 000 tonnes)

Source: Eurostat D5-016890
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Aggressiveness fitness
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Resistance to fungicides: “boom”

a. Résistance aux fongicides

Chronologie de la résistance aux fongicides — Phytophthora infestans

CAA

Mandipropamide

Dimétomorphe

Benthiavalicarbe Oxathiopiproline
1988 2011 2022 2023

<> o » O @
—

Metalaxyl Fluazinam

1990 2000 2010 2020 2030
13_A2 43_Al 20?
41_A2

Centre wallon de Recherches agronomiques
Répondre aux questions d'aujourd’hui et relever les défis de demain
www_cra.wallonie.be

45 racherche
3 CRAW

Resistance does not disappear: Only way is to prevent, then manage
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Metalaxyl: EU_13 A2, EU_41 A2,°?
Fluazinam: EU33_A2, EU_37_A2,?
CAA: EU_43 A1l

OXTP: EU_43 & EU_46 ? But not all!

‘Others’: ???

- No strict link between
genotype and fungicide
resistance

- How can we use EuroBlight as
a tool to understand and
monitor resistance to
fungicides?
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Sensitivity to CAA vs genotypes < Certis Belchim

Discriminatory dose rate: 10 ppm CAA fungicide in mycelium test

CAA (10 ppm)

(

GENOTYPE R profile 100 ! !
a0 1 1
0,05-0,5 20 : i
70 !
EU_36_A2 2 0,05-0,5 60 | |
50 i 1
30 1 :
EU 41 A2 2 0,05-0,5 20 i i
- = = TR R ‘W
EU_43_Al 1 0,05-0,5 e i B il -0E= o i
EEggl'#IEIEI:EEEEEE:EEEEEEEEEEE
EU_43_Al 22 >25 5'555:333:%%2;1—2E;EZELLEQ—LZQ—
— I __________________
0,5-1 ] | ::‘::::::::‘:::::::::
Other 1 0’5_1 Efficacy of Valifenalate on 2 sensitive ref (EU_36) and 3 EU_46, other strains
Other 2 0,05-0,5

23 N
) 80
‘m.'_ \ g l
) & 70
v\ £
22pi-043 / .
TTClaAGC|TCG 'ITL'|GGC|TL'G N . 5
Fuos | Sues' Sune Fuod'  Guos ' Suse — —= 5w
I 1 g
| \
" | | )
) | 30 ] | |
| | |
[ |‘| il ‘ A 10
| | |
'. I | ' ‘ | [
| 50 10 1 05 0.25 0.1
| ot
|
H | | Concentration active ingredient (mgai)
T P P [ W | | L
p iy 20 L Lo N |

= Only homozygote G1105S are CAA resistant




General recommendations 2024: C}- Certis Belchim
if EU43 known to be present

GROWING TOGETHER

Alternation of different MoA is necessary when using a solo ai product.

s N
Always mix ai compounds from different mode of action groups. P T aaT—
L Recommended is not to do 2 identical mixes with same ai in row y infestans (2016-2023) N=88
25
a _ . 0 2 20
Follow up label recommendations of the fungicide products. 5 L mEU_6 AL
Maximum number of applications and % use per crop cycle FRAC E 10 'ES:Z?E
Use registered maximum dose rates = ] | | (a1 2
- Apply within the intervals registered, based on late blight pressure 4 ° N
e Q‘Q“; o O Other
Observe unique FRAC recommendations for specific ai groups ppm cayzofamid

- All P. infestans strains tested between 2016
and 2023 show full sensitivity to Cyazofamid
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Some factors influencing late blight /@ Certis Belchim

Length of rotation \

% field with potato \ i ST
> Variety
Volonter potato e}
o Irrigation
Waste potato =] o
% Growth period =
<z )

Aggressiveness fitness

Seeds transportation Mixture

Farmers equipment

Dose rate

Interval

Starting date

Resistance

Leaf vs tuber agressivness
7
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Take home messages [ Certis Belchim

Fast prediction models (genotype, phenotype) & Early detection of new genotypes (‘Others’)
Getting more from the FTA cards = DNA
Anticipate resistance management recommendations when needed. Understand what is the best strategy (mixture & dose rate)

FRAC: transveral group for high risk diseases for recommendations of all fungicides families

All Decision support systems (DSS) & recommendations tools need to consider the new genotypes/phenotypes




D Certis Belchim

For more information, visit www.CertisBelchim.com
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