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Abstract - The currently used downy mildew control
strategies in vitis vinifera in Switzerland are based on
the use of acidified clay products combined with cop-
per and sulphur.

Data from 1997-2003 show that acidified clay prod-
ucts are a valuable alternative to control downy mil-
dew of grapevine in conditions of medium rain fall,
good spray timing and with a good application tech-
nique. The limits of these products show under heavy
rain conditions and when there is high disease pres-
sure. !

INTRODUCTION

Downy (Plasmopara viticola) and powdery (Uncinula
necator) mildew may cause substantial losses in
organic viticulture. Copper is still widely used for
downy mildew control. However, copper use is criti-
cized due to its ecotox profile. As a result, its use
has been restricted to 6 kg/ha and year in the EU
and in Switzerland, the maximum annual load is
limited to 4 kg/ha. In the future, copper use may be
phased out altogether (Willer et al, 2002).

Since the early nineties, alternatives to copper have
been evaluated in Europe (Haseli A., 1995). Among
the evaluated alternatives, products based on acidi-
fied clay (e.g. Myco-San, Myco-Sin) are the most
widely used alternatives in Swiss commercial vine-
yards. However, the efficacy of these products is
judged differently by various authors. In general,
acidified clays have shown some efficacy in Germany
and Switzerland, whereas in France and ltaly, re-
sults were less favourable.

In commercial organic winegrowing, crop protection
products need to fit into strategies which cover vari-
ous pests & diseases. The aim of this study was
therefore to (i) evaluate the efficacy of acidified clay
minerals under various climatic conditions and (ii) to
integrate these products into a crop protection strat-
egy which covers all important disease complexes.

MATERIALS AND METHODS

Field trials were conducted in the FiBL screening
vineyard (cv Riesling x Sylvaner, 5BB) in Frick, Swit-
zerland between 1997-2003. All trials were set up as
complete randomized block design with 4-9 repli-
cates. Fungicide applications were made with knap-
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sack sprayers (base volume 1000 L/ha) according to
good farming practice, based on the disease warning
system provided by the weather station Lufft HP-
100. Fungicide applications were renewed after a
maximum of 25 mm. Applications were made prior
to rain events in order to cover a maximum of newly
grown leaf tissue.

Several different plant protection strategies against
P. viticola were compared (Table 1). Tested prod-
ucts: copper oxichloride (Cuprofix, 50% copper
metal), wettable sulphur (Thiovit, 80% sulphur),
Acidified clay + sulphur (Myco-San), acidified clay
(Myco-Sin).

Table 1. Evaluation of Plant protection strategies against
Plasmopara viticola and Uncinula necator in Frick, Switzer-
land. Numbers indicate kg/ha and application.
Base=1000L/ha and application.
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RESULTS

We evaluated selected, commercially available prod-
ucts alone and in combined strategies during 5
years. All products provided good protection against
downy mildew (Fig. 1). However, copper was more
efficient than acidified clays if applied at 0.05%
throughout the season resulting in a total amount of
copper per season of 6-8 kg/ha (which is illegal in
Swiss conditions). The comparison of legal strategies
(up to 4 kg copper metal/ha year) reveals that all
strategies where successful as compared to non-
treated controls (Fig. 2).
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Figure 1. Comparison of plant protection products against
Plasmopara viticola in Frick, Switzerland during several
seasons.
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Figure 2. Comparison of plant protection products against
Plasmopara viticola in Frick, Switzerland during several
seasons.

DIsCuUSsSION

We compared several plant protection strategies
between 1997 and 2003. The strategies included

copper-intensive, intermediate and copper free
treatments. All of the strategies are currently used
in Switzerland. In Frick, disease severity caused by
P. viticola varied in control plots between 10% and
50%, depending on climatic conditions. All of the
studied strategies controlled P. viticola well under
moderate climatic conditions. In combined strate-
gies, the change between copper and acidified clays
may lead to phytotoxicity. We therefore recommend
to switch between products only after a minimum of
15 mm of rainfall Tamm et al., 2004).

The limits of the available products and strategies
show up if wheather conditions are extremely con-
ducive to the development of an epidemic. In 1999,
none of the strategies provided adequate control and
the trial had to be stopped subsequently (data not
shown) . Under such conditions, more efficient prod-
ucts are needed if copper is to be replaced.

CONCLUSIONS

Our results show that acidified clay products are a
valuable alternative to control downy mildew of
grapevine in conditions of medium rain fall, good
spray timing and with a good application technique.
The limits of these products show under heavy rain
conditions and when there is high disease pressure.
The new formulation of Myco-Sin (Myco-Sin Vin) is
available and has shown to be as effective as con-
tinuous copper treatments under our conditions.
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