
www.agroscope.ch I good food, healthy environment

Federal Department of Economic Affairs,

Education and Research EAER

Agroscope 

17 Janvier 2025

Sustainable agriculture through novel 
pesticides using an integrated approach 

Josep Massana-Codina, Brice Dupuis, Paul Dahlin, Thomas Steinger, Lucius Tamm



2SAGROPIA | Journée Phytosanitaire Grandes Cultures 2025

Josep Massana Codina et al.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European

Union or [EUROPEAN RESEARCH EXECUTIVE AGENCY (REA)]. Neither the European Union nor the granting authority can be held responsible for them.

▪ Projet EU du call CL6-2023-FARM2FORK-01-7 

“Innovations in plant protection: alternatives to 

reduce the use of pesticides focusing on 

candidates for substitution (CfS)”

▪ Réduction de l’utilisation de pesticides en pomme 

de terre et betterave dans 5 régions européennes, 

avec un focus sur les « CfS »

▪ Janvier 2024 – Décembre 2028

▪ 10 partenaires (recherche et industrie)

Sustainable agriculture through novel pesticides 

using an integrated approach 
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Candidates for Substitution
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Pomme de terre et betterave en
Europe

▪ La Pomme de terre et la betterave sont des 

cultures importantes en Europe:

▪ 1.7 million ha sont dédiées à la production de 

pomme de terre, avec 55 million de tonnes 

produites en 2020 (Eurostat)

▪ 1.5 million ha sont dédiées à la production de 

betterave sucrière, avec 100 million de 

tonnes de racines de betterave produites en 

2020 (14 million de tonnes de sucre) (Eurostat)
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Potato and sugar beet in Europe

Des stratégies de lutte 

intégré «SAGROPIA» 

seront développées 

dans 5 régions 

européennes: 

France (NE) 

Pays Bas

Allemagne (SE) 

Pologne

Suisse
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Programme de recherche

Objectif 1 : confirmer l'efficacité des solutions SAGROPIA pour REMPLACER 

des pesticides chimiques contre les ravageurs et maladies ciblés.
Objectif 2 : FOURNIR des biopesticides abordables dont le mode 

d'action est connu, dans des quantités adaptées au marché

Objectif 3 : développer et valider des stratégies alternatives de lutte 

intégrée SAGROPIA adaptées aux complexes ravageurs-maladies 

typiques des principales régions européennes.

Objectif 4 : tester les stratégies de lutte intégrée nouvellement mises au 

point dans le cadre d'essais en plein champ à grande échelle, dans des 

conditions réalistes, dans la pratique agricole.

Objectif 5 : évaluer la DURABILITÉ globale (environnementale, socio-

économique) des stratégies alternatives de lutte intégrée contre les 

parasites.
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Maladies et ravageurs de la pomme de 
terre et la betterave en Europe

Maladies et ravageurs 

émergents
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Maladies et ravageurs de la pomme de 
terre et la betterave en Europe

6 – 15 Fongicides

1 – 3 Fongicides

1 – 3 Insecticides

1 – 3 Insecticides 1 – 4 Fongicides

Maladies et ravageurs 

émergents
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Utilisation de PPPs en Europe

Week Activity Primary target A. s. 1 A. s.  2 a.s. 1 (g / ha) a.s. 2 (g / ha) A. s. 1 A. s.  2 a.s. 1 (g / ha) a.s. 2 (g / ha) A. s. 1 A. s.  2 a.s. 1 (g / ha) a.s. 2 (g / ha)

0 Pre-sprouting

0 Nematicide treatmentPCN / RKN Fosthiazate

0 Insecticide treatmentWireworms

0 Seed treatment Rhizoctonia Fludioxonil 50 Fludioxonil 50 Fludioxonil 50

-1 Apr 14 Tillage

0 Apr 18 1 Sowing

0
Apr 18 1 Fungicide spray

Rhizoctonia, black dot, 

silver scurf
Azoxystrobin 750 Azoxystrobin 750

1 Apr 21 00 – 05 Herbicide spray Weeds Metobromuron 2000 Metobromuron 2000 Aclonifen 1200

1 Apr 21 00 – 05 Herbicide spray Weeds Clomazone Metribuzin 90 350 Clomazone Metribuzin 90 350 Flufenacet metribuzine 36 26.25

2 Apr 30 Mechanical weeding

3 May 7 Mechanical weeding

5 May 21 11 – 19 Herbicide spray Weeds

5 May 21 21 Fungicide spray Late Blight Fluazinam 200 1000 Fluopicolide Propamocarb 100 1000

5 May 21 21 Fungicide spray Late Blight Propamocarb 1010.8 Cyazofamid 80

6 May 25 31 Fungicide spray Late Blight Amisulbrom 60

6 May 25 31 Fungicide spray Late Blight Ametoctradin 240

7 May 30 40 Insecticide spray Aphids

7 May 30 40 Insecticide spray Aphids

7 May 30 40 Fungicide spray Late Blight Propamocarb 1010.8 Fluazinam Fluopicolide Propamocarb 100 1000

7 May 30 40 Fungicide spray Late Blight Fluazinam 200

8 June 7 45 Insecticide spray Aphids

8 June 7 49 Insecticide spray Aphids

8 June 7 49 Fungicide spray Late Blight Mandipropamid 150 Ametoctradin Dimetomorph Fluopicolide Propamocarb 100 1000

8 June 7 49 Fungicide spray Late Blight Cyazofamid 80

8 June 7 49 Insecticide spray Potato Colorado Beetlelambda-chyalothrin 7.5 lambda-chyalothrin 7.5 Chlorantraniliprole 12

9 June 14 55 Insecticide spray Aphids

9 June 14 55 Fungicide spray Late Blight Ametoctradin 240 Fluopicolide Propamocarb 100 1000 Fluopicolide Propamocarb 100 1000

9 June 14 55 Fungicide spray Late Blight Amisulbrom 60 Mandipropamid Difenoconazole 150 150

10 June 20 55 Fungicide spray Late Blight Mandipropamid Difenoconazole 150 150 K phosphonate Fluopicolide Propamocarb 100 1000

10 June 20 55 Fungicide spray Late Blight Fluazinam 200 Dimetomorph Zoxamide 180 180

10 June 20 59 Insecticide spray Aphids Acetamiprid 20

10 June 20 59 Insecticide spray Potato Colorado BeetleChlorantraniliprole 12 Chlorantraniliprole 12 Spinosad 24

11 June 25 59 Fungicide spray Late Blight Fluopicolide Propamocarb 100 1000 Fluopicolide Propamocarb 100 1000

11 June 25 59 Fungicide spray Late Blight

11 June 25 59 Fungicide spray Late Blight Mandipropamid Difenoconazole 150 150

12
July 1 61 Insecticide spray

Potato Colorado 

Beetle

12 July 1 61 Fungicide spray Late Blight Propamocarb Fluopicolide 1000 100 Mandipropamid Difenoconazole 150 150 Dimetomorph Zoxamide 180 180

12 July 1 61 Fungicide spray Late Blight K phosphonate

13 July 7 61 Fungicide spray Late Blight Mandipropamid Difenoconazole 150 150 Oxathiapiprolin Amisulbrom 15 30

13 July 7 61 Fungicide spray Late Blight Fluazinam 200

14 July 14 70 Fungicide spray Late Blight Propamocarb Fluopicolide 1000 100 Dimetomorph Fluazinam 200 200 Dimetomorph Zoxamide 180 180

14 July 14 70 Fungicide spray Late Blight

14

July 14 70 Fungicide spray Late Blight/Early Blight Mandipropamid Difenoconazole 150 150

14 July 14 70 Insecticide spray Aphids

15 July 21 75 Fungicide spray Late Blight Cyazofamide 80 Mandipropamid 150

15 July 21 75 Fungicide spray Early Blight mefentrifluconazool 93.75 K phosphonate

16 July 28 80 Fungicide spray Late Blight Azoxystrobin Fluazinam 75 187.5 Dimetomorph Fluazinam 200 200 Cyazofamid 80

18 Aug 7 91 Fungicide spray Late Blight Cyazofamid 80 Cyazofamid 80 Fluazinam 200

18 Aug 7 91 Fungicide spray Late Blight

18 Aug 7 91 Fungicide spray Early Blight fluopyram prothioconazole 62.5 62.5

18 Aug 7 91 Insecticide spray Aphids

18
Aug 7 91 Insecticide spray

Potato Colorado 

Beetle Spinosad 36 Spinosad 36

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 99 Insecticide spray Aphids

20 Aug 19 99 Defoliation

20 Aug 19 99 Defoliation Carfentrazone-ethyle 60 Carfentrazone-ethyle 60 Carfentrazone-ethyle 60

21 Aug 25 99 Fungicide spray Late Blight Cyazofamid 80 Cyazofamid 80 Cyazofamid 80

21 Aug 25 99 Defoliation Carfentrazone-ethyle 60 Carfentrazone-ethyle 60 Carfentrazone-ethyle 60

23 sept.10 Harvest

Mainstream strategy CHMainstream strategy FR
Date, BBCH

Mainstream strategy NL

8 June 7 45 Insecticide spray Aphids

8 June 7 49 Insecticide spray Aphids

8 June 7 49 Fungicide spray Late Blight Mandipropamid 150

8 June 7 49 Fungicide spray Late Blight Cyazofamid 80

8 June 7 49 Insecticide spray Potato Colorado Beetlelambda-chyalothrin 7.5

9 June 14 55 Insecticide spray Aphids

9 June 14 55 Fungicide spray Late Blight Ametoctradin 240

9 June 14 55 Fungicide spray Late Blight Amisulbrom 60

10 June 20 55 Fungicide spray Late Blight Mandipropamid Difenoconazole 150 150

10 June 20 55 Fungicide spray Late Blight Fluazinam 200

10 June 20 59 Insecticide spray Aphids

10 June 20 59 Insecticide spray Potato Colorado BeetleChlorantraniliprole 12

11 June 25 59 Fungicide spray Late Blight Fluopicolide Propamocarb 100 1000

11 June 25 59 Fungicide spray Late Blight

11 June 25 59 Fungicide spray Late Blight

12
July 1 61 Insecticide spray

Potato Colorado 

Beetle

12 July 1 61 Fungicide spray Late Blight Propamocarb Fluopicolide 1000 100

12 July 1 61 Fungicide spray Late Blight

13 July 7 61 Fungicide spray Late Blight Mandipropamid Difenoconazole 150 150

13 July 7 61 Fungicide spray Late Blight Fluazinam 200

14 July 14 70 Fungicide spray Late Blight Propamocarb Fluopicolide 1000 100

14 July 14 70 Fungicide spray Late Blight
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Principaux CfS:

Fongicides: Difénoconazole, formulations à base de cuivre

Insecticides: lambda-cyhalothrine

Fongicides: Fluopicolide, Difénoconazole, formulations à base 

de cuivre

Insecticides: lambda-cyhalothrine
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Maladies et ravageurs de la pomme de terre et la 

betterave en Europe et utilization de PPPs

Pomme de terre Betterave

Région N° CfS

std

N° CfS

BP

N° CfS

std

N° CfS

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 

intermediaire

Pologne 4 3 3 1

Continentale frais 

intermediaire

Suisse E 6 3 6 2

Continentale frais sec Suisse O 6 3 6 2
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Evolution des pathogènes et 
résistances

2022



13SAGROPIA | Journée Phytosanitaire Grandes Cultures 2025

Josep Massana Codina et al.

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European

Union or [EUROPEAN RESEARCH EXECUTIVE AGENCY (REA)]. Neither the European Union nor the granting authority can be held responsible for them.

Stratégies de lutte intégrée

Preventive measures

Phytosanitary
service at the border

Soil inoculum

Seed quality

Host resistance

Cultural methods (irrigation, 
nutrition)

Enhancement of 
beneficials

Monitoring 
(Decision Support)

Monitoring
Forecasting

Warning systems

Non-chemical control Biological
control

Natural control

Physical 
control

Chemical control

solutions
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WP3 Développer et valider des 
stratégies de lutte intégré alternatives

Pomme de terre
Betterave
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Stratégies de lutte intégré alternatives

Mainstream Sagropia 1 Sagropia 2 Sagropia 3 Best Practices

P
o
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m

e
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e
 t

e
rr

e Utilisation de 

PPPs

Standard Chimique + 

biopesticides

Chimique + 

biopesticides

Chimique + 

biopesticides

Best Practices

Réduction espéré 

de CfS

0% >50% 50 – 100% 100% 50 – 100%

Réduction espéré 

de PPPs

0% 0 – 25% 10 – 30% 25 - >50% 0 – 25%

B
e
tt

e
ra

v
e

PPP use Standard Chimique + 

biopesticides

Chimique + 

biopesticides

Biopesticides Best Practices

Réduction espéré 

de CfS

0% >50% 50 – 100% 100% 50 – 100%

Réduction espéré 

de PPPs

0% 25 – 50% 50 – 100% 100% 0 – 25%

Mainstream Sagropia 1 Sagropia 2 Sagropia 3 Best Practices
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e Utilisation de 

PPPs

Standard Chimique + 

biopesticides

Chimique + 

biopesticides

Chimique + 

biopesticides

Best Practices

Réduction espéré 

de CfS

0% >50% 50 – 100% 100% 50 – 100%

Réduction espéré 

de PPPs

0% 0 – 25% 10 – 30% 25 - >50% 0 – 25%
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Exemple de stratégie alternative 
(betterave)

Week after planting 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. 1 (g/ha)Dosage a.s. 2 (g/ha)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. 1 (g/ha)Dosage a.s. 2 (g/ha)

0

0 Nematicide treatment

0 Insecticide 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

0 1 Sowing

1 April 00 – 05 Herbicide spray Weeds Ethofumesate Phenmedipham 150 120 Ethofumesate Phenmedipham 150 120 Ethofumesate Phenmedipham 150 120 Ethofumesate Phenmedipham 150 120

1 April 00 – 05 Herbicide spray Weeds Phenmedipham 80 Phenmedipham 80 Phenmedipham 80 Phenmedipham 80

1 April 00 – 05 Herbicide spray Weeds Metamitromn 350 Metamitromn 350 Metamitromn 350 Metamitromn 350

2 May 11 – 19 Herbicide spray Weeds Ethofumesate Phenmedipham 150 120 Ethofumesate Phenmedipham 150 120 Ethofumesate Phenmedipham 150 120 Ethofumesate Phenmedipham 150 120

2 May 11 – 19 Herbicide spray Weeds Phenmedipham 80 Phenmedipham 80 Phenmedipham 80 Phenmedipham 80

2 May 11 – 19 Herbicide spray Weeds Metamitromn 350 Metamitromn 350 Metamitromn 350 Metamitromn 350

3 May 11 – 19 Herbicide spray Weeds Ethofumesate Phenmedipham 150 120 Ethofumesate Phenmedipham 150 120 Ethofumesate Phenmedipham 150 120 Ethofumesate Phenmedipham 150 120

3 May 11 – 19 Herbicide spray Weeds Phenmedipham 80 Phenmedipham 80 Phenmedipham 80 Phenmedipham 80

3 May 11 – 19 Herbicide spray Weeds Metamitromn 350 Metamitromn 350 Metamitromn 350 Metamitromn 350

3 May 11 – 19 Herbicide spray Weeds Quinmerac dimethenamide 200 100 Quinmerac dimethenamide 200 100 Quinmerac dimethenamide 200 100 Quinmerac dimethenamide 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 Insecticide spray Aphids Flonicamid (Teppeki) 140 g/ha (70) Flonicamid (Teppeki) 105 g/ha (52.5) Certis_Bio_1 50% Certis_Bio_1 50%

6 June 31 Insecticide spray Aphids Rovensa_Next_1 0.4% (0.8 L/ha) Rovensa_Next_1 CYN-21

6 June 31 Fungicide spray Rhizoctonia Rhizoctonia

7 June 40 Insecticide spray Scrobipalpa ocellatella Lambda-chyalothrin (Karate Zeon) 0,063 L/ha (6,3 ) Deltamethrin 0.05625 L/ha (5.625) Certis_Bio_1 100% Certis_Bio_1 50%

7 June 40 Insecticide spray Scrobipalpa ocellatella Rovensa_Next_1 0.4% (0.8 L/ha) Certis_Bio_2

8 June 31 Insecticide spray Aphids Flonicamid (Teppeki) 140 g/ha (70) Flonicamid (Teppeki) 105 g/ha (52.5) Certis_Bio_1 50% Certis_Bio_1 50%

8 June 31 Insecticide spray Aphids Rovensa_Next_1 0.4% (0.8 L/ha) Rovensa_Next_1 CYN-21

9 June 40 Preventive Fungicide sprayCLS Amoeba_1 270 Amoeba_1 270 Amoeba_1 270

9 June 40 Preventive Fungicide sprayCLS

10 July 40 Preventive Fungicide sprayCLS Amoeba_1 270 Amoeba_1 270 Amoeba_1 270

10 July 40 Preventive Fungicide sprayCLS

11 July 40 Fungicide spray CLS Fenpropidine (SPYRALE) Difenoconazole  (SPYRALE) 1L/ha (375) 1 L/ha (100) Porthioconazole (Proline) 0.6 L/ha (150) Rovensa_Next_2  4 L/ha Rovensa_Next_1 0.4% (0.8 L/ha)

11 July 40 Fungicide spray CLS Copper hydroxide (Funguran Flow) 2 L/ha (600) Rovensa_Next_1 0.4% (0.8 L/ha) Certis_Bio_3 100 Amoeba_1 270

14 aug 45 Fungicide spray CLS Porthioconazole (Proline) 0.6 L/ha (150) Rovensa_Next_2  4 L/ha Rovensa_Next_2  4 L/ha Rovensa_Next_2  4 L/ha

14 aug 45 Fungicide spray CLS Copper hydroxide (Funguran Flow) 2 L/ha (600) Certis_Bio_3 Certis_Bio_3 100 Certis_Bio_3 100

17 Aug 49 Fungicide spray CLS Azoxystrobin (Priori Top) Difenoconazole (Priori Top) 1L/ha (200) 1 L/ha (125) Porthioconazole (Proline) 0.6 L/ha (150)
Porthioconazol

e (Proline)
0.6 L/ha (150) Rovensa_Next_2  4 L/ha

17 Aug 49 Fungicide spray CLS Copper hydroxide (Funguran Flow) 2 L/ha (600) Rovensa_Next_1 0.4% (0.8 L/ha) Rovensa_Next_1 0.4% (0.8 L/ha)

23 Oct Harvest

Total number of CfS 6 0 0 0

TOTAL Number of Sagropia foliar insecticides 0 3 3 (5 actives) 3 (5 actives)

TOTAL Number of Sagropia foliar fungicides 0 5 (6 actives) 5 (7 actives) 5 (7 actives)

Total number of chemical foliar insecticides 3 3 0 0

TOTAL Number of chemical foliar fungicides 3 (8 actives) 2 1 0

TOTAL Number of passages (I+F) 6 8 8 8

First treatment based on 

first observations in the 

field

Tank 

mix

2nd treatment based on 

threshold

Tank 

mix

3rd treatment based on 

threshold AND ONLY IF 

NECESSARY

Tank 

mix

Date, BBCH

Mainstream strategy SAGROPIA 1 SAGROPIA 2 SAGROPIA 3

Exemple of weed 

management; other 

strategies possible. Weed 

management should be 

carried out depending on 

weed species and regional 

mainstream practices

First treatment based on 

threshold and DSS

Tank 

mix

Treatment based on 

threshold and DSS

Tank 

mix

Second treatment based on 

threshold and DSS AND 

ONLY IF NECESSARY

Tank 

mix

Preventive treatment 

(based on disease in the 

region)

Tank 

mix

2nd Preventive treatment 

(based on disease in the 

region)

Tank 

mix
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Stratégies de lutte intégré alternatives

3 années: 2025, 2026 et 2027

2 cultures: pomme de terre et 

betterave

5 régions

1 – 2 essais / région

Total > 30 essais au champ
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Essais de démonstration

Essais de démonstration à grande 

échelle: essais en bandes comparant 

la stratégie mainstream et les 

stratégies Sagropia à la ferme (on-

farm)

3 années: 2026, 2027 et 2028

2 cultures: pomme de terre et 

betterave
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Partenaires du projet SAGROPIA
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Thank you for your attention

Josep Massana Codina
josep.majs.massanacodina@agroscope.admin.ch

Agroscope good food, healthy environment

www.agroscope.admin.ch


