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

Structure of CO-FREE

Up to date in organic and low-input farming systems copper is still indispensable for control of important diseases caused by oomycetes (e.g. late blight of potato/tomato or downy mildew of grapevine) and diseases
caused by ascomycete fungi (e.g. apple scab). Since copper has negative side effects on earthworms, soil
microbial activity and aquatic organisms, its replacement is strongly desired.
In CO-FREE alternative compounds (Trichoderma atroviride SC1 and protein extract SCNB, yeast-based
derivatives, Cladosporium cladosporioides H39, oligosaccharidic complex COS-OGA, Aneurinibacillus migulanus and Xenorhabdus bovienii, sage extract, liquorice extract, PLEX and seaweed extract) are tested to
ﬁnally develop strategies to substitute copper use in European fruit, grapevine, potato, and tomato production systems. Strategies will include decision support systems, varieties and diverse cropping systems (Figure 1), such as traditional high yield, advanced high productivity and highly diversiﬁed low input agro-forestry
systems.
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Field trial results 2012
The year 2012 was a year with extremely diverse weather conditions in Europe. Field evaluation was conducted under a wide range of pedo-climatic conditions, from very humid conditions with extreme disease pressure to dry conditions with moderate disease pressure.

Apple
In apple cultivar
Golden Delicious,
some effects of COFREE products on
primary infection of
leaves with apple
scab were observed
when applied as stop
treatment in Northern
Italy.
Figure 2: Trial site Laimburg, Italy
Also with respect to
secondary infection, one compound showed to be
highly effective when applied as stop treatment.
Due to frost, the number of fruits was too low for
assessments of apple scab.

Grapevine

Figure 1: Overview of structure and content of CO-FREE

In Italy, despite of the
high disease severity,
CO-FREE compounds
showed on grape leaves up to ca. 40% disease reduction compared to the control
calculated from the
area under disease
progress curve
Figure 3: Trial site Trentino, Italy
(AUDPC).
In Greece, due to low disease incidence, the inﬂuence of the alternative compounds on yield and
quality was evaluated. No difference was observed
which e.g. in the case of resistance-inducing compounds is a crucial aspect and cannot be taken for
granted.

Potato
In potato in Germany, treatments were applied after the prognosis model Öko-SIMPHYT (http://www.zepp.
info/ackerbau/75-kartoffel/61--oeko-simphyt). Treatment with copper in the cultivar Ditta resulted in 35%
yield increase (signiﬁcant difference to control for p=0.1; Figure 4b)) due to retardation of disease development: 60% disease severity was reached 7-10 days later than in the control (Figure 4a). This was not observed in the cultivar Jelly as late ripening variety. Treatments with alternative compounds from CO-FREE also
retarded disease development and resulted in a measurable, though non-signiﬁcant yield increase of appr.
10% compared to the control (Figure 4b). Storability/ﬁrmness of tubers was enhanced by all compounds
and by copper. Overall, in earlier ripening potato, our alternative products were able to show disease retardation that was intermediate between copper and control.

Summary
Despite of the inhospitable conditions in the ﬁrst year, ﬁeld trials showed the potential of CO-FREE alternative compounds to interfere with the development of important plant diseases. The information gained in this
ﬁrst year are fed back to the manufacturers, and optimized formulations for trials in 2013 are in progress.

Figure 4: Field trial in potato cultivar Ditta carried out at
JKI Kleinmachnow (Germany).
UK: untreated control; Cuprozin ﬂ.: Cuprozin ﬂüssig (3x2.5 l/ha);
CO-FREE24 and CO-FREE25: alternative test compounds
4a: Disease severity of late blight (Phytophthora infestans). The black line
marks retardation of disease severity at a level of 60% by treatments with
copper and alternative compounds.
4b: Yield of tubers
* = signiﬁcant difference for p=0.1 (Simulate analysis)
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