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▪ EU-Projekt aus dem Call CL6-2023-FARM2FORK-01-7 

“Innovations in plant protection: alternatives to reduce 

the use of pesticides focusing on candidates for 

substitution (CfS)”

▪ Reduzierung des Pestizideinsatzes bei Kartoffeln und 

Zuckerrüben in 5 europäischen Regionen mit 

Schwerpunkt auf „CfS“

▪ Januar 2024 - Dezember 2028

▪ 10 Partner (Forschung und Industrie)

Sustainable agriculture through novel pesticides 

using an integrated approach
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Candidates for Substitution
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Kartoffeln und Zuckerrüben in Europa

▪ Kartoffeln und Zuckerrüben sind wichtige 

Kulturpflanzen in Europa:

▪ 1,7 Millionen Hektar Kartoffeln

(55 Millionen Tonnen) (Eurostat).

▪ 1,5 Millionen Hektar Zuckerrüben

(100 Millionen Tonnen Rüben, 

14 Millionen Tonnen Zucker) (Eurostat)
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Potato and sugar beet in Europe

Integrierte 

Bekämpfungsstrategien 

„SAGROPIA“ werden in 

fünf europäischen 

Regionen entwickelt:

Frankreich

Niederlande  

Deutschland 

Polen  

Schweiz
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Forschungsprogramm

Ziel 1: Bestätigung der Wirksamkeit von SAGROPIA-Lösungen beim 

ERSETZEN chemischer Pestizide gegen die Zielschädlinge  und Krankheiten
Ziel 2: Bereitstellung erschwinglicher Biopestizide mit bekannter 

Wirkungsweise in marktrelevanten Mengen

Ziel 3: Entwicklung und Validierung alternativer SAGROPIA-IPM-

Strategien, die an typische Schädlings- und Krankheitskomplexe in 

wichtigen europäischen Regionen angepasst sind.

Ziel 4: Testen und Vorstellen der neu entwickelten IPM-Strategien in 

GROSSEN FELDVERSUCHEN unter realistischen Bedingungen in der 

landwirtschaftlichen Praxis.

Ziel 5: Bewertung der allgemeinen NACHHALTIGKEIT (ökologisch, 

sozioökonomisch) alternativer IPM-Strategien.



7SAGROPIA | 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.

Krankheiten und Schädlinge bei 
Kartoffeln und Zuckerrüben in Europa

Neu aufkommende

Krankheiten und

Schädlinge
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Krankheiten und Schädlinge bei 
Kartoffeln und Zuckerrüben in Europa

6 – 15 Fungizide

1 – 3 Fungizide

1 – 3 Insektizide

1 – 3 Insektizide 1 – 4 Fungizide

Aufkommende

Krankheiten und

Schädlinge
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Einsatz von PSMs in Europa

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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Wichtigste “CsF” 

Fungizide: Difenoconazol, Formulierungen auf Kupferbasis

Insektizide: Lambda-Cyhalothrin

Fungizide: Fluopicolid, Difenoconazol, Formulierungen auf

Kupferbasis

Insektizide: Lambda-Cyhalothrin
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Kartoffel- und Zuckerrübenkrankheiten und-

schädlinge in Europa und Einsatz von PSMs

Kartoffel Zuckerrüben

Region N° CfS

std

N° CfS

BP

N° CfS

std

N° CfS

BP

Maritim nass kalt NE Frankreich 6 3 5 3

Maritim nass kalt Niederlande 4 0 3 0

Kontinental trocken kalt Deutschland SE 5 3 5 3

Maritim nass kalt Deutschland NO 5 3 5 3

Kontinental gemässigt

kalt

Polen 4 3 3 1

Kontinental gemässigt

kalt

Schweiz Est 6 3 6 2

Kontinental trocken kalt Schweiz Ost 6 3 6 2
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Evolution von Krankheitserregern und 
Resistenzen

2022
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Strategien des integrierten
Pflanzenschutzes

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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AP3 Entwicklung und Validierung 
alternativer integrierter 
Bekämpfungsstrategien

Kartoffel
Zuckerrüben
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Mainstream Sagropia 1 Sagropia 2 Sagropia 3 Best 

Practices

K
a

rt
o

ff
e
l

Verwendung von PPPs Standard Chemisch + 

Biopestizid

Chemisch + 

Biopestizid

Chemisch + 

Biopestizid

Best Practices

Erhoffte Reduzierung von 

CfS

0% >50% 50 – 100% 100% 50 – 100%

Erhoffte Reduzierung von 

PPPs

0% 0 – 25% 10 – 30% 25 - >50% 0 – 25%

Z
u

c
k

e
rr

ü
b

e
n

Verwendung von PPPs Standard Chemisch + 

Biopestizid

Chemisch + 

Biopestizid

Biopestizid Best Practices

Erhoffte Reduzierung von 

CfS

0% >50% 50 – 100% 100% 50 – 100%

Erhoffte Reduzierung von 

PPPs

0% 25 – 50% 50 – 100% 100% 0 – 25%

Alternative integrierte
Bekämpfungsstrategien

Mainstream Sagropia 1 Sagropia 2 Sagropia 3 Best 

Practices

K
a

rt
o

ff
e
l

Verwendung von PPPs Standard Chemisch + 

Biopestizid

Chemisch + 

Biopestizid

Chemisch + 

Biopestizid

Best Practices

Erhoffte Reduzierung von 

CfS

0% >50% 50 – 100% 100% 50 – 100%

Erhoffte Reduzierung von 

PPPs

0% 0 – 25% 10 – 30% 25 - >50% 0 – 25%
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Beispiel für eine alternative Strategie 
(Zuckerrübe)

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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Alternative integrierte
Bekämpfungsstrategien

3 Jahre: 2025, 2026 und 2027

2 Kulturen: Kartoffel und 

Zuckerrübe

5 regions

1 - 2 Versuche / Region

Gesamt > 30 Feldversuche

Kartoffel
Zuckerrüben
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Demonstrationsversuche

Gross angelegte 

Demonstrationsversuche: 

Streifenversuche zum Vergleich der 

Mainstream-Strategie und der Sagropia-

Strategien auf dem Bauernhof (on-farm).

3 Jahre: 2025, 2026 und 2027

2 Kulturen: Kartoffel und 

Zuckerrübe
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Partner des SAGROPIA-Projekts
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SAGROPIA Agroscope team

Lucius Tamm, 

CSA

Josep Massana-Codina, 

Mycology, 

Plant Protection Division

Brice Dupuis

Variétés et Techniques culturales, 

Production Végétale

Thomas Steinger

Entomologie, 

Plant Protection Division

Paul Dahlin

Nematologie, 

Plant Protection Division
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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


