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Agroscope research centers in 
viticulture  
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Research in viticulture – enology 

7 experimental sites (>3000 unitary plots) 

2 experimental cellars:    Changins    ~200 vinifications 
             Wädenswil    ~100 vinifications 

1 micro-vinification unit:             Pully   ~200 micro-vinifications (<20 l) 

1 analytical laboratory Changins:        40’000 determinations 
           8’000 samples 
 
8 research groups: 4 in viticulture – enology (27 collaborators) 
   4 in plant protection (43 collaborators)  
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Strategies of Agroscope to reduce 
inputs in viticulture 
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Integrated production (concept developed since 1970 in Switzerland) 

 
1. Disease forecasting -  Agrometeo 
 
2. Crop adapted dosage of plant protection products 
 
3. Breeding resistant cultivars 
 
4. New active ingredients in plant protection  

Strategies  
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Integrated production 

Typhlodromus pyri 
Amblyseius andersoni 

Entomology: 

 Biological control of  
    mites 

Result: absence of  
acaricides 

 Sexual confusion against grape berry moths  
Result:  more than 60% of the growing area  
without insecticides 

http://images.google.fr/imgres?imgurl=http://www.caprara-rodoni.ch/vinatura.jpg&imgrefurl=http://www.caprara-rodoni.ch/certificati.html&usg=__ILT7G6gzKzj7SmVpkxq5L1RRX4k=&h=447&w=593&sz=38&hl=fr&start=40&um=1&tbnid=mqN1WA7zAAfgDM:&tbnh=102&tbnw=135&prev=/images?q=vinATURA&ndsp=20&hl=fr&rlz=1T4GGLR_frCH242CH248&sa=N&start=20&um=1
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Integrated production 
Fungal diseases 

Plasmopara viticola Erysiphe necator 

Phomopsis viticola 

Pseudopezicula tracheiphila  

Botrytis cinerea Guignardia bidwellii 
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8  Reduced use of inputs through precision viticulture / Lien de la vigne, Paris 
Olivier Viret, Katia Gindro, J-P. Mayor 

Integrated production 
Control of fungal diseases  

 Control of fungal disease: inevitable to produce quality grape  

 Average number of sprays in Europe: 10-12 fungicides  

 Week acceptance at the ecological, political and societal, as 

well as at the economical level 

http://images.google.fr/imgres?imgurl=http://www.caprara-rodoni.ch/vinatura.jpg&imgrefurl=http://www.caprara-rodoni.ch/certificati.html&usg=__ILT7G6gzKzj7SmVpkxq5L1RRX4k=&h=447&w=593&sz=38&hl=fr&start=40&um=1&tbnid=mqN1WA7zAAfgDM:&tbnh=102&tbnw=135&prev=/images?q=vinATURA&ndsp=20&hl=fr&rlz=1T4GGLR_frCH242CH248&sa=N&start=20&um=1
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Worldwide: >95% of the growing area planted with sensitive Vitis vinifera 

Objective: ecologically and economically sustainable production of grape 
     Reduction of inputs and high quality grapes and wines 
(France: “Grenelle de l’environnement” 50% reduction of the uses of pesticides)  

Integrated production 
Control of fungal diseases 

 2. Elicitors, 
antagonists, 
natural products 

1. Precise use of fungicides:  
• Forecasting models 
• Leaf area adapted dosage 
• Choice of active ingredients 
• Calibration of the sprayers 

www.agrometeo.ch 

3. Breeding of resistant 
varieties 

cv. Chasselas cv. Solaris 

http://images.google.fr/imgres?imgurl=http://www.caprara-rodoni.ch/vinatura.jpg&imgrefurl=http://www.caprara-rodoni.ch/certificati.html&usg=__ILT7G6gzKzj7SmVpkxq5L1RRX4k=&h=447&w=593&sz=38&hl=fr&start=40&um=1&tbnid=mqN1WA7zAAfgDM:&tbnh=102&tbnw=135&prev=/images?q=vinATURA&ndsp=20&hl=fr&rlz=1T4GGLR_frCH242CH248&sa=N&start=20&um=1


10  Reduced use of inputs through precision viticulture / Lien de la vigne, Paris 
Olivier Viret, Katia Gindro, J-P. Mayor 

Success of the disease control  
  
  
  

  
  

Right 
product List of products(since 1996) 

Right 
   time 

Right 
deposit Sprayers calibration 

Right 
dosage 

Leaf area adapted dosage 

300 

1.2 kg/ha 

400 

1.6 kg/ha 

300 

1.2 kg/ha 

250 

1 kg/ha 

200 

0.8 kg/ha 

150 

0.6 kg/ha 

PAS  
APPROPRIE 

JET PROJETE 
ET PRESSION 
TURBO - 
DIFFUSEURS, 
ATOMISEUR, 
PNEUMATIQUE 

1200 

1.2 kg/ha 

1600 

1.6 kg/ha 

1200 

1.2 kg/ha 

1000 

1 kg/ha 

800 

0.8 kg/ha 

600 

0.6 kg/ha 

800 

0.8 kg/ha 

JET PROJETE 
RAMPES,  
PENDILLARD, 
BOILLE A DOS 

PAS  
APPROPRIE 

2000 

2 kg/ha 

1800 

1.8 kg/ha 

1500 

1.5 kg/ha 

1200 

1.2 kg/ha 

1000 

1 kg/ha 

PAS  
APPROPRIE 

JET 
PROJETE  
LANCE,  
GUN 

300 

1.2 kg/ha 

400 

1.6 kg/ha 

300 

1.2 kg/ha 

250 

1 kg/ha 

200 

0.8 kg/ha 

150 

0.6 kg/ha 

PAS  
APPROPRIE 

JET PROJETE 
ET PRESSION 
TURBO - 
DIFFUSEURS, 
ATOMISEUR, 
PNEUMATIQUE 

1200 

1.2 kg/ha 

1600 

1.6 kg/ha 

1200 

1.2 kg/ha 

1000 

1 kg/ha 

800 

0.8 kg/ha 

600 

0.6 kg/ha 

800 

0.8 kg/ha 

JET PROJETE 
RAMPES,  
PENDILLARD, 
BOILLE A DOS 

PAS  
APPROPRIE 

2000 

2 kg/ha 

1800 

1.8 kg/ha 

1500 

1.5 kg/ha 

1200 

1.2 kg/ha 

1000 

1 kg/ha 

PAS  
APPROPRIE 

JET 
PROJETE  
LANCE,  
GUN 

A - C (00 - 09)          D             E (11 - 13)             F (51)    G (53)              H (55)           I (61 - 69)        J (71 - 73)         L      M (81 - 85) 

B A S E  D E  C A L C U L 

Forecasting models 
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1. Disease forecasting 
     Agrometeo 
• VitiMeteo: downy and powdery mildew forecasting 

(>150’000 ha in Europe: D, I, A, CH) 
• Model developed by Agroscope and research institute of 

Freiburg (Germany) 
• Allows a precise spraying schedule  
• Agrometeo: 153 weather stations over the whole country 
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Forecasting of diseases 

Free Internet access: www.agrometeo.ch 
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2. Crop adapted dosage  

• Dosages vary depending on plant densities (row distances, 
developmental stages, etc…) 

• Objective: precise use of active ingredients, adapted to the 
leaf area (VRV = Vine Row Volume m3/ha) 
 
 
 

1.4 m x 0.5 m x 10 000 m2

2 m
= 3500 m3 /haExemple:

hauteur (H) x largeur maximale (L) x 10 000 m2 

distance interligne (D)

= volume foliaire (m3/ha) 

H
L

H
L
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Adapted dosage in www.agrometeo.ch 

Since 2006: label on products indicates the dosage for a leaf volume of 4’500 m3/ha 
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3. Breeding of resistant cultivars 

 
  

 

• Traditional cultivars (Vitis vinifera) are highly sensitive to fungal 
diseases 

• Use of resistance genes from other Vitaceae  
• Classical crossings and selection based on metabolites 

(phytoalexins, callose) and sporangia density  
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Cross-breeding of V. vinifera 

Carminoir 
Pinot noir x 
Cabernet Sauvignon 
 

Galotta 
Ancelotta x 
Gamay 
 

Hectares 

Gamaret      
5%  

Gamaret Garanoir Mara 
Gamay x Reichensteiner 

Agroscope breeding for Botrytis  
resistance 
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Breeding cultivars resistant to downy,  
powdery mildews and Botrytis  
• High resistance to downy mildew 
• Weak sensitivity to powdery mildew and Botrytis  
• Priority to red early ripening varieties 
• High quality wines in the line of the local references and good 

agronomical characteristics 
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  Since1996 
 
• 55 different crosses 
• 896 retained individuals after downy mildew tests 

(phytoalexins profile) and field observation  
• 33 cultivars (30 red, 3 white) at the 20 plants level. 

First wines in 2004 
• 13 cultivars in larger experimental plots 
• 1 cultivar (Divico) registered after DHS-test 
• Distribution of certified basis material 

Breeding resisitant cultivars 
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4. New fungicide molecules 
    alexins: biocides and elicitors 
 
  
• Alexins: molecules (secondary metabolites) synthetized after 

stress and acting as antimicrobial compounds 
 

 Phytoalexins      Mycoalexins 
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Alexins: new fungicide molecules ? 

• In plants: natural defense molecules against fungi  
Example: grapevinse produce stilbens = resveratrol and derived 
molecules highly toxic against main grapevine fungal diseases 
 
• In fungi: defense molecules of a fungus against another 

fungus (chemical war !) 
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Aims of ongoing researches: 
• Induction of alexins under controlled conditions to use chemical war 

between fungi  
• Discover new chemical structures and active ingredients  
• Evaluate the effectiveness of those molecules as fungicides for plants 

and human health (onychomycosis by Fusarium, aspergillosis, 
helminthosporiosis, candidiosis…)  

     

Alexins: new fungicide molecules ? 
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Long term objectives: 

• Development and registration of new active ingredients from naturally 
occurring unexploited resources for a sustainable and ecological 
viticulture, as well as to control human fungal pathogens where no 
more fungicides works (resistance) 

 

Alexins: new fungicide molecules ? 
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Reduced use of inputs ? 

Strategies  Impact  
Number of 
treatments 

(N=12) 

1.  Integrated production 10 - 30%  - 3 à 4 

2. Agrometeo, disease 
     forecasting 10 - 30% - 1 à 4 

3.  Crop adapted dosage  20 - 30% 0 

4.  Resistant cultivars 75 – 100 % - 8 à 12 

5.  Alexins (biocide, elicitor) 0% 0  
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Thank you for your attention 

… and welcome to enjoy Swiss wines 
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