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Results from national and 
international projects, e.g. 

EU-funded project: Innovative strategies for copper-free 
low input and organic farming systems 

 
                                       

Substitution / reduction of copper in plant protection 
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Innovative Plant Protection Products 

› More than 15 candidates have been evaluated/developed 
› Promising pipeline products were identified: (2 annex I 

listed, for 3 dossier submission planned (=investments!!!), 
for 4 candidates further R&D needed). Best case for 
fungicides/BCAs until market introduction: 2022. 

› Ecotox impact was assessed: all candidates evaluated so 
far indicated low or no tox to most non target organisms. 

› Economic assessment: Most candidates are likely to cost 
more than copper; unlikely that 1 candidate that can cover 
all uses of copper;  

› Efficacy level of candidates similar to copper in best 
cases (but not better yet). 
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Alternative compounds (CTPs), e.g. 
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Decision Support Systems: 

Innovative DSS were developed under COFREE and are 
now ready for evaluation at scale: 
› Potential for copper reduction in potato based on 

DSS. 
› Grapevine models are expected to increase yield 

security if copper alternatives are to be used. 
› Models are available for validation and 

implementation. 
› (Apple DSS RIMpro is already best practice) 
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Potato DSS: Copper reduction strategy based 
on potato growth characteristics 
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Copper applications 
according to  

DSS Late blight 
infection risk only 

Soil 
Leaves 
Tubers 

Nitrogen in 

Copper applications 
with DSS based on late 

blight and growth 
characteristics 

Öko-SIMPHYT = DSS 
Co-Free 

Claudia Tebbe, Benno Kleinhenz, Paolo Racca (ZEPP), Hannes Schulz, Dagmar Werren, Maria R. Finckh, , Christian Bruns 
(UKA) 
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Resistant/robust varieties 

› The availability of robust varieties is constantly 
increasing. 

› Bottleneck include adoption by the whole value chain 
› Strategies to overcome bottlenecks have been 

identified in CO-FREE based on pilots. 
› Usefulness of variety approach differs largely 

depending on crop and region (potato, apple, 
grapevine, tomato) 
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How to make the markets ask for robust cultivars… 
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Cropping systems ranging from traditional high 
yield orchards, to VLIPS, to agroforestry, e.g. apple 

Cropping 
systems 

Varieties / 
Breeding goals 

Alternative 
compounds 

/ BCAs 

Decision Support 
Systems 
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Nest boxes  

Flowering tree lines  

Hedges  Wildflower Strips  

Resistant cultivars 
Topaz, Ariwa 

High yield ‘Sustainable Fruit System’ (Switzerland) 
 

Diverse alley ways 
Piles of stones  

Release of biocontrol 
 organisms  

Release of biocontrol 
 organisms  

Competition tolerant 
rootstock Supp. II 
Low planting density  

Autark N-fertilization 
with composted alley 
way material  
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Apple: potential and recommendations 

› Progressive cultivation techniques (agro-forestry, 
VLIPS) have been explored: interesting results but far 
away to be adopted in commercial apple production 
at scale, mostly due to lack of sufficient disease 
control. 

› Alternative PPPs tools and strategies are available. 
COFREE products have to be further evaluated in 
field conditions (early season, cold, wet). 

› Scab ‘resistant’’ cultivars are available but 
emergence of virulent scab populations limits the 
use. 

› Copper ban will affect yield security due to lack of 
control of other (emerging) diseases. 
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‘There are no silver bullet solutions to replace copper, 
but partial solutions to reduce copper become available 
progressively’ (www.co-free.eu) 
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Group photo at the start-up meeting in Darmstadt, January 2012 
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