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@ Agroscope research centers in
viticulture

Anteil Rebbauflichen pro 4 km?
Part de la viticulture par 4 km?
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@ Research in viticulture — enology

!

7 experimental sites (>3000 unitary plots)

== 2 experimental cellars: Changins ~200 vinifications
Wadenswil ~100 vinifications

== 1 micro-vinification unit; Pully ~200 micro-vinifications (<20 [)
== 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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U Strategies

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
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VITISWISS

(;natura@’

U Integrated production

Entomology: e
» Biological control of

mites

Result: absence of

acariCIdes Trnychusie o 'b;nnyhus

» Sexual confusion against grape berry moths

Result: more than 60% of the growing area

without insecticides
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VITISWISS

Integrated production -

Ecologiaue 1 contr ok
Hatumah und kontroliert
Ecclogics & controlatn

Fungal diseases

,r ‘.:

2 :.!| ; I' i. .I v,
Phomopsis viticola Guignardia bidwellii Botrytis cinerea
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VITISWISS

{;naturacm

| | Ecoinghue £ contr ik

U Integrated production

Control of fungal diseases

Hatumah und kontroliert
Eeclogico & controlat

» 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
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VITISWISS

tanaturatm

Ecologiaun et contrib
hiaturrah ond komtroliert
Erclogice & controlato

Integrated production
Control of fungal diseases

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

Worldwide: >95% of the growing area planted with sensitive Vitis vinifera

~ g

1. Precise use of fungicides:

* Forecasting models 2. Elicitors, 3. Breeding of resistant
* Leaf area adapted dosage antagonists, varieties
* Choice of active ingredients natural products

£

* Calibration of the sprayers

www.agrometeo.ch

%

cv. Solaris

cv. Chasselas
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Success of the disease control

Leaf area adapted dosage

Forecasting models

nes
1500

lkgha |12kgha |15kgha |18kgha |2kgha

1200 | 1600 1200
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200

06kgha |08kgha | 1kgha |12kgha |16 kgha |12 kgha

Right
dep05|t Sprayers calibration

[ Conrns o b v f et

List of products(since 1996) pI’OdUCt = w: % ﬁé
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U 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

i*.;\ »
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Forecasting of diseases

Free Internet access: www.agrometeo.ch

Schweizerische Eidgenossenschaft
Caonfédération suisse
Confederazione Svizzera
Confederaziun svizra

Bienvenue sur \:Agrometeo

Choisissez votre région

Deutsch

Visites: 350949

Partenaires:
Ryser Soluticns Informatigues
Service de |'agriculture Genéve
Station d'agrogcologie Valais
Service de |'agriculture Vaud
Ecole d'ingenieurs de Changins
FIBL

Weinbauinstitut Freiburg DE
Geosens

Meteoblue
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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)

hauteur (H) x largeur maximale (L) x 10 000 m?

distance interligne (D)

= volume foliaire (m3%/ha)

2
Exemple: 1.4m x 0.5m x 10 000 m* _ 3500 m3 /ha

2m
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© Adapted dosage in www.agrometeo.ch

Agrometeo Dosage des fongicides en fonction du volume foliaire de la vigne

Accueil Cette routine permet de calculer rapidement la quantité de fongicide & appliquer en fonction de la surface
foliaire a traiter en indiquant la hauteur, la largeur du feuillage et la distance interligne, ainsi que la

Concept concentration homologuée du produit. Cette méthode est décrite dans la Revue suisse de Vitic.

e Arboric Hortic. 37(1):59-62. Elle ne s'applique qu'aux vignes palissées sur fil de fer et qu'avec des
Modélisations appareils de traitement parfaitement calibrés et adaptés 3 la culture.
Liens
Contacts

31.05.2010 : La station de
Biasca est hors service pour
une période indéterminée

(cause :foudre). Impl‘imer

rodui
Hauteur {m) Eonceatlr_atjon (%) 0156 kg ou L/ha
09 m Qi faibe) (5500 m2 >> 0.086 kg ou L)

Enquéte de satisfaction 0.02 % 0.32 kg ~

Largeur (m)

Produit 2
I[r:":grligne m Concentration (%) 0.779 kg ou L/ha
ou Quantité (kg,I/ha)
B U ol (5500 m s> 0428 kgoul)
Suisse alémanique Parcelle Produit 3
5500 Concentration (%)
Deutsch ou Quantité (kg,|/ha
Visites: 233801 Surface(m2) ko fhe) .

Feuillage: 2250 m3/ha

Since 2006: label on products indicates the dosage for a leaf volume of 4’500 m3/ha
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U 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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O Agroscope breeding for Botrytis
resistance

Cross-breeding of V. vinifera

Gamaret
5%

Garanoir
Syrah
Humagne rouge
Cornalin / Landroter
Diolinoir

Cabernet Sauvignon
Cabemet franc

Regent
Dunkelfelder

o~

]

N

Galott

Al Cabernet Dorsa

Carminoir Domfelder

g_ Ancelotta x Pinot noir x Cabernet Jura P —

=] Gamay Cabernet Sauvignon s
g 0O 20 40 60 80 100 120 140 160 180 200 220
o Hectares

o

<
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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

Reduced use of inputs through precision viticulture / Lien de la vigne, Paris 17
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U Breeding resisitant cultivars
Sincel996

® 55 different crosses

® 896 retained individuals after downy mildew tests
(phytoalexins profile) and field observation

e 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
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U 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!)

Reduced use of inputs through precision viticulture / Lien de la vigne, Paris 20
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U Alexins: new fungicide molecules ?

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...)
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U Alexins: new fungicide molecules ?

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)
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@ Reduced use of inputs ?

Number of

Strategies treatments
(N=12)

1. Integrated production 10 - 30% -3a4

2. Agrome_teo, disease 10 - 30% 144
forecasting

3. Crop adapted dosage 20 - 30% 0

4. Resistant cultivars 75 —-100 % -8al2

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

... and welcome to enjoy Swiss wines

CHATEA
CHANGIM
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