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o Sustainable agriculture through novel pesticides
using an integrated approach
*RTDS
= Projet EU du call CL6-2023-FARM2FORK-01-7 LY | | .

“Innovations in plant protection: alternatives to
reduce the use of pesticides focusing on

candidates for substitution (CfS)” s
o
» Réduction de l'utilisation de pesticides en pomme .
de terre et betterave dans 5 régions européennes, SUDZHLHER

avec un focus sur les « CfS »
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o Candidates for Substitution 0 Sagl’opla
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o Pomme de terre et betterave en @Sagropia
Europe

= La Pomme de terre et |la betterave sont des
cultures importantes en Europe:

= 1.7 million ha sont dédiées a la production de
pomme de terre, avec 55 million de tonnes
produites en 2020 (Eurostat)

European Union (EU): Sugarbeet Production
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= 1.5 million ha sont dédiées a la production de

betterave sucriere, avec 100 million de
tonnes de racines de betterave produites en
2020 (14 million de tonnes de sucre) (Eurostat)

OCEAN
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U Potato and sugar beet in Europe @Sagr Opla

Production of potatoes and sugar beet
(millien tonnes, 2022)

France

Des stratégies de lutte i
intégré «SAGROPIA» Dé:es"m
seront développées m
dans 5 régions
européennes: e |
France (NE) Bagte
Allemagne (SE) — -
Pologne F o . . .

Belgium
[taly
Croatia
Cyprus |
Pays Bas
Malta ]
S u i ss e = Potatoes (including seed potatoes) = Sugar beet (excluding seed)

Note: Provisional data: Cyprus. Norway, potatoes 2021
Source. Eurostat (online data code: apro_cpsh1)

eurostatil
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Develop and
validate
alternative
SAGROPIA
integrated pest
management
(IPM) strategies

Test and exhibit
the newly
developed
integrated pest
management
(IPM) strategies
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overall
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integrated pest
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Maladies et ravageurs de la pomme de(() Sagropia
terre et la betterave en Europe
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Maladies et ravageurs de la pomme de@Sagropia

terre et la betterave en Europe
1 — 3 Insecticides 1-4 Fongicides

Cercospora

1 — 3 Fongicides

Early blight

1 — 3 Insecticides
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Utilisation de PPPs en Europe

#Sagropia

strategy FR Mainstream strategy NL strategy CH
Week Date, BBCH Activity Primary target A.s. 1 A.s. 2 as.1(g/ha) |as.2(g/ha) [A.s.1 A.s. 2 as.1(g/ha) |as.2(g/ha) [A.s.1 A.s. 2 las.1(g/ ha) |as.2(g/ ha)
0|Pre-sprouting
0[Nematicide treat{PCN / RKN Fosthiazate .. .
45 [Insecticide spray|Aphids
0|Seed treatment [Rhizoctonia Fludioxonil 50} Fludioxonil 50} Fludioxonil 50|
s P 49|Insecticide spray|Aphids
Apr 18 1|Fungicide spray Rhizoctonia, black dot, Azoxystrobin 750| Azoxystrobin 750] .. . . .
o e st _ 49|Fungicide spray |Late Blight Mandipropamid 150
1|Apr21 00 - 05 |Herbicide spray [Weeds 2000 2000 Aclonifen 1200
o 00~ 05|Hericide sproy [weeds e T ] 50| Comazone[wetbunin ] o e 2 == 49|Fungicide spray |Late Blight Cyazofamid 80
2|Apr 30 Mechanical weeding
o e 49|Insecticide spray|Potato Colorado Beetl{lambda-chyalothrin 7.5
5|May 21 21|Fungicide spray |Late Blight Fluazinam 200 pal 100 1000 .. .
B lFungcide oy istesigit s = T i 55|Insecticide spray|Aphids
6|May 25 31|Fungicide spray |Late Blight Amisulbrom 60 . - "
ofper 25 |Fungeidespray [uae it : = 55|Fungicide spray [Late Blight Ametoctradin 240
7|May 30
7|May 30 .. . .
Tlvarso a0[fungicide spay [vte it s o103 ‘o g w o0 55|Fungicide spray |Late Blight Amisulbrom 60
7|May 30 40|Fungicide spray |Late Blight Fluazinam 200 d L BI h M d' 'd D'f I 150 150
ahune 7 55|Fungicide spray |Late Blight andipropami ifenoconazole
8|June 7
St i oy e i g : s & 55|Fungicide spray |Late Blight Fluazinam 200
8Jjune 7 P Colorado Bedllambda-chyal 75| hmbda-chyalothrin 75| Chigmawmmrole 1| . A
ofune 12 \ 59|Insecticide spray|Aphids
9|June 14 55| Fungicide spray |Late Blight Ametoctradin 240 Juopicolide | 100 P 100 1000|
une ungicide spray_|Late Bl b 60| W I 150 150] P R
ol et roy ot ign | [andros S ; s 59 |Insecticide spray | Potato Colorado Beetl{ Chlorantraniliprole 12
10[June 20 55 Fungicide spray_[Late Blight Fluazinam 200 Zoxamide 180) 180) . R . .
1ofiwe20 2 59|Fungicide spray |Late Blight Fluopicolide Propamocarb 100 1000
10[June 20 pray Colorado Bel{c| 12| | 12| Spinosad 2|
11[June 25 59| Fungicide spray [Late Blight Fluopicolide  |Propamocarb 100} pas 100| 1000| o) H
11|June 25 59| Fungicide spray |Late Blight 59 FungICIde Spray Late Bllght
11June 25 59| Fungicide spray_|Late Blight 150 150| .. .
it . ] 59|Fungicide spray |Late Blight
12[July 1 61|Fungicide spray |Late Blight P 1000 150 Zoxamide 180 180|
12[July 1 61|Fungicide spray_|Late Blight phosphonate 61 | t d POtato C0|0rad0
13|July 7 61|Fungicide spray |Late Blight ﬂ w | Amisulbrom 15| 30| nsec |C| e Spray B tl
13|July 7 61|Fungicide spray |Late Blight Fluazinam 200 eetlie
14]July 14 70|Fungicide spray |Late Blight p: 1000| Fluazinam 200 200| Zoxamide 180 180| .. . . .
1y 22 To[rungicidespray [Late it 61|Fungicide spray |Late Blight Propamocarb  [Fluopicolide 1000 100
July 14 70|Fungicide spray |Late Blight/Early Blight 150| 150| 61 Fungicide Spray Late Bllght
14
14/July 14
D el o el B - L = 61|Fungicide spray (Late Blight Mandipropamid |Difenoconazole 150 150
15|July ungicide spray |Early Blight i .
16/July 28 80|Fungicide spray |Late Blight Azoxystrobin Fluazinam 75) 187.5|Dimetomorph _|Fluazinam 200 00| Cy famid 80 .. . .
18 Au:7 91|Fungicide spra: Late Blight Cyazofamid 80, Cyazofamid 80 Fluazinam 200 61 FungICIde Spray Late Bllght FIuaZIna m 200
18[Aug 7 91[Fungicide spray |Late Blight . - N N
1e]us 7 93] Fungcidespray [Earty gt fucprem @23 23 70|Fungicide spray [Late Blight Propamocarb  |Fluopicolide 1000 100
18[Aug 7 91/Insecticide spray|Aphids
otato Colorado .. .
w7 1| sctidesro 201 — 2 — 3 70|Fungicide spray |[Late Blight
19]Aug 12 91[Fungicide spray [Late Blight Azoxystrobin [Fluazinam 75| 187.5|Amisulbrom 100|
20|Aug 19 99| Fungicide spray |Late Blight Cyazofamid 80| |Cyazofamid 80 | Cyazofamid 80|
20|Aug 19
20|Aug 19 99| Defoliation
20{Avg 19 99[Defoliation c hyle 60) c ethyle 60) c hyl 60
21]Aug 25 99]Fungicide spray_|Late Blight Cyazofamid | 80 Cyazofamid | 80 cyazofamia | 80
21|Aug 25 c: hyle 60 c: ethyle 60 c: hyl 60|
23] sept.10) Harvest [ [
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o Principaux CfS: @Sagropia

Fongicides: Fluopicolide, Difénoconazole, formulations a base
de cuivre

Insecticides: lambda-cyhalothrine

Fongicides: Diféenoconazole, formulations a base de cuivre

Insecticides: lambda-cyhalothrine
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Maladies et ravageurs de la pomme de terre et la (c(,)}Sagropia
O L |
betterave en Europe et utilization de PPPs

Pomme de terre Betterave

N° CfS N° CfS N° CfS N° CfS

std BP std BP

Maritime frais humide NE France 6 3 5 3
Maritime frais humide Pays Bas 4 0 3 0
Continentale frais sec Allemagne SE 5 3 5 3
Maritime frais humide Allemagne NO 5 3 5 3
Continentale frais Pologne 4 3 3 1
intermediaire

Continentale frais Suisse E 6 3 6 2

intermediaire

Continentale frais sec Suisse O 6 3 6 2
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- Evolution des pathogénes et @Sagropia
resistances

GROE
R o e e Crop Protection
D. _p " _ t .f%‘q ._l gy _ e VolumelE&Augustzozz, 106006 _O_
2022 i ti f Itinl ictant
A variant of the late blight path -
e e e The first defertion af mulfinia recictan
P (MBC and Q Studies in Mycology
., :. AT T A e beticola Sac' Volume 89, March 2018, Pages 105-115
| <SS o Aanieszka Kiniec @ 2 &
ORIGINALARTICLE | & OpenAccess @ @ & Two different R gene loci co-evolved
GWAS reveals a rapidly evolving candidate avi with Avr2 of Phytophthora infestans and
in the Cercospora leaf spot pathogen confer distinct resistance specificities

in potato

Chen Chen, Harald Keunecke, Felix Bernm, Gabor Gyetvai, Enzo Neu, Friedrick

Bruce A. McDonald, Jessica Stapley 2« C. Aguilera-Galvez !, N. Champouret ' ? H. Rietman * ¢, X. Lin !, D. Wouters *, Z. Chu %3,
].D.G. Jones ?, J.H. Vossen , R.G.F. Visser %, PJ. Wolters !, V.G.A.A. Vleeshouwers ! & =i

First published: 27 November 2023 | https://doi.org/10.1111/mpp.13407 |

Show more w

+ Add to Mendeley f(g Share 99 Cite

https:/fdoi.org/10.1016/j.simyco.2018.01.002 A Get rights and content 2
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O Stratégies de lutte intégrée @Sagropia

Chemical control

@Sagropia solutions

Agroscope
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o WP3 Développer et valider des @Sagropia
stratégies de lutte intégreé alternatives

® Pomme de terre
Betterave
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o Strategies de lutte integre alternatives @Sagropia

Mainstream Sagropia 1 Sagropia 2 Sagropia 3 Best Practices

@ Ultilisation de Standard Chimique + Chimique + Chimique + Best Practices
F_.; PPPs biopesticides biopesticides biopesticides
S Réduction espere 0% >50% 50 — 100% 100% 50 — 100%
“E’ de CfS
g Réduction espérée 0% 0-25% 10 — 30% 25 - >50% 0-25%
o. de PPPs
PPP use Standard Chimique + Chimique + Biopesticides Best Practices
o biopesticides biopesticides
S Réduction espéré 0% >50% 50 — 100% 100% 50 — 100%
()
= de CfS
@ Reéduction espere 0% 25 - 50% 50 — 100% 100% 0-25%
de PPPs
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o Exemple de strategie alternative

agropia
(betterave) 3P

Mainstream strategy SAGROPIA 1 SAGROPIA 2 SAGROPIA 3
BBCH Activity Primary target [Comment A.s. 1 A.s. 2 Dosage a.s. 1 (g/ha) |Dosage a.s. 2 (g/ha) [A.s. 1 A.s. 2 Dosage a.s|Dosage a.s|A. s. 1 A.s. 2 Dosage a.4Dosage a4A. s. 1 A.s. 2 Dosage a.4Dosage a.:
0
[ icide treatment
treatment | Wireworms
0|[Seed treatment Seedling diseases Hymexazole 40 Hymexazole 40, Hymexazole 40 Hymexazole 40)
0|[Seed treatment Seedling diseases Tefluthrine 12 Tefluthrine 12 Tefluthrine 12 Tefluthrine 12
-1 Tillage
[ 1]Sowing
1[April 00 — 05|Herbicide spray Weeds i 150} 1 i 150] 1 i 150} 1 i 150} 120|
1[April 00 — 05|Herbicide spray Weeds i 80| i 80| i 80| i 80|
1/April 00 — 05|Herbicide spray Weeds i 350) i 350 i 350) i 350
2[May 11— 19|Herbicide spray Weeds Exemple of weed i 150) 1 i 150) 1 i 150) 1 i 150) 120|
2|May 11 — 19|Herbicide spray Weeds management; other i 80| 1 80) i 80| i 80)
2[May 11— 19|Herbicide spray Weeds strategies possible. Weed i 350 i 350) i 350 i 350)
3[May 11— 19|Herbicide spray Weeds management should be i 150| 1 i 150) 1 i 150) 1 i 150) 120|
3|May 11 - 19|Herbicide spray Weeds carried out ing on i 80| i 80| i 80| i 80|
3[May 11— 19|Herbicide spray Weeds weed species and regional i 350 i 350) i 350 i 350)
3|May 11 - 19|Herbicide spray Weeds mainstream practices Quinmerac i i 200) 100|Quinmerac i i 200 100{Quinmerac i i 200) 100|Quinmerac i i 200 100)
4|May 25|Herbicide spray Weeds
4|May 25|Herbicide spray Weeds
4|May 25|Herbicide spray Weeds
5|May
6|June 31 icide spray Aphids First treatment based on | Tank |Flonicamid (Teppeki) 140 g/ha (70) 2.5)
6lune 31|Insecticide spray Aphids threshold and DSS mix ha)
6June 31|Fungicide spray i i i
7|june icide spray Scrobipalpa ocel|  Treatment basedon | Tank |Lambda-chyalothrin (Karate Zeon) 0,063 L/ha (6,3 ) a (5.625)
7|une 40|Insecticide spray Scrobipalpa ocel|  threshold and DSS mix ha)
i i Second treatment based
g|lune 31|Insecticide spray Aphids e o o s AN | T2k |Flonicamid (Teppeki 140 g/ha (70) 2.5)
gllune 31|Insecticide spray Aphids ONLY IF NECESSARY mix ha)
o|'une 40|Preventive Fungicide sp{CLS Preventive treatment Tank [Amoeba_1 270 Amoeba_1 270 Amoeba_1 270
(based on disease inthe | °
ofune 40|Preventive Fungicide sp{CLS region) mix
104ty 40|Preventive Fungicide spjCLS 2nd Preventive treatment | Amoeba_1 270 Amoeba_1 270) Amoeba_1 270
(based on disease inthe |
10/luly 40|Preventive Fungicide sp{CLS region) mix
auly 40|Fungicide spray cLs Ffirst treatment based :n Tank |Fenpropidine (SPYRALE) Difenoconazole (SPYRALE)  |1L/ha (375) 1 L/ha (100) Porthioconazole (Proline) 0.6 L/ha (150) Rovensa_Next_2 4L/ha s Mg 4 0.4% (0.8 Lha)
irst inthe " 1
12)uly 40|Fungicide spray cLs field MX | copper hydroxide (Funguran Flow) 2 L/ha (600) Rovensa_Next_1 10.4% (0.8 L/ha) Certis_Bio_3 100} Amoeba_1 270|
14/2u8 45|Fungicide spray cLs 2nd treatment based on | Tank |POrthioconazole (Proline) 0.6 L/ha (150) Rovensa_Next_2 4L/ha Rovensa_Next_2 41/ha Rovensa_Next_2 4L/ha
1alave 45|Fungicide spray cLs threshold MX [ copper hydroxide (Funguran Flow) 2 L/ha (600) Certis_Bio_3 (Certis_Bio_3 100 Certis_Bio_3 100
q P " o a 5 Porthioconazol
17|Ave 49|Fungicide spray cLs 3rd treatment based on | . |Azoxystrobin (Priori Top) Difenoconazole (Priori Top) |1L/ha (200) 1L/ha (125) Porthioconazole (Proline) 0.6 L/ha (150) oS 0.6 L/ha (150) Rovensa_Next_2 4L/ha
threshold AND ONLY IF N s
17|Aug 49|Fungicide spray CLS NECESSARY mix Copper hydroxide (Funguran Flow) 2 L/ha (600) Rovensa_Next_1 10.4% (0.8 L/ha) Rovensa_Next_1 0.4% (0.8 L/ha)
23[0ct Harvest [ |
TOTAL Number of passages (1+F) 6 8 8 8
TOTAL Number of chemical foliar icil 3 (8 actives) 2 1 0
Total number of chemical foliar i ici 3 3 0 0
TOTAL Number of Sagropia foliar 0 5 (6 actives) 5 (7 actives) 5 (7 actives)
TOTAL Number of Sagropia foliar i icil 0 3 3 (5 actives) 3 (5 actives)
Total number of Cfs 6 [ [ [
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o Strategies de lutte integre alternatives @Sagropia

3 annees: 2025, 2026 et 2027 6

2 cultures: pomme de terre et
betterave

from Noan Projact

S regions ot

1 — 2 essais / région

o Total > 30 essais au champ
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dSagropia

o Essais de démonstration

i g
C A3 Essais de démonstration a grande
'f,,,’%w échelle: essais en bandes comparant
a\ 4 f_% 1 la stratégie mainstream et les

A . Tg;&;éi;% ~ stratégies Sagropia a la ferme (on-

¥ IE &3 . p

- S MR farm)

Lw\?; T 3 années: 2026, 2027 et 2028 (—]
T q’? 4:1 \:&\3\ ,};“f}q St
g 7 I} -.,.\hh-; 2 ) }L;::::?ﬂ

}f .-‘f f “\'\ oA O

o ;’ t v " _,I \e’i;_m}— a

L/ < T 2 cultures: pomme de terre et gé
R 4 betterave
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o Partenaires du projet SAGROPIA @Sagropia
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integrated pest
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Thank you for your attention

Josep Massana Codina
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