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1. Project execution
Summary description of project objectives

The objective of REPCO was to contribute to thelasgment of copper fungicides in organic
agriculture by new measures for control of downydew (Plasmopara viticol in grapevine
(Figure 1) and scabvénturia inaequalisin apple (Figure 2). Both major European orgammps
strongly depend on copper fungicides. Permitted uartsowill be reduced stepwise in the years
ahead (Council Regulation (EEC) 2092/91, Annextdl)avoid environmental risks. In European
countries where copper fungicides are already duise, production of organic apples suffers
severe economic problems because of insufficieatt sontrol.

Potentiators of resistance, organically based fudgs and biocontrol agents have been screened
and evaluated in grapevine and apple. The riskattiqgen evolution during use of novel control
measures has been estimated to enable the develbpisustainable strategies. Effects of crop
management practices in organic agriculture on vaweering of Venturia inaequaliswere
assessed. Novel disease control measures and ldgawvleave been integrated into organic
management systems. 'Pipeline' products alreadgrudelelopment elsewhere have been included
and where necessary optimised in their use.

Implementation by end-users and industries qudlifte commercialisation of project findings has
strongly been emphasised. Small-medium enterp(SBEE) as project partners ensured a strong
link between end-users and research. At the erttleoproject several compounds and biocontrol
agents can be delivered to qualified industries development of products for use in organic
agriculture. Additionally, knowledge of integratede of control measures can be delivered to
organic growers.

The project results thus strongly support EU pe8cio replace the use of copper fungicides in
organic agriculture in the near future.

u” °

scab caused by

Figure 1. Damage ofgrapevine by downy Figure 2. Démge of apple b
mildew caused bilasmopara viticola. Venturia inaequalis
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REPCO partner

Role in REPCO

Plant Research International B.V. (PRI)
Dr. Jurgen Kohl

Wageningen, the Netherlands

Phone +31.317.47601urgen.kohl@wur.nl

Project coordination;
development of novel biocontr
agents; effect of crop
management on micro-organis

ms

Staatliches Weinbauinstitut(WBI)
Dr. Hanns-Heinz Kassemeyer
Freiburg im Breisgau, Germany
Phone +49.761.4016530; hanmsinz.kassemeyer@whbi.bwl.d¢

Screening of potentiators of
resistance and fungicides for
control of downy mildew of

° grapevine

Research Institute of Organic Agriculture (FiBL)
Dr. Lucius Tamm

Frick, Switzerland

Phone +41.62.865723Ricius.tamm@fibl.org

Screening of potentiators of
resistance and fungicides for
control of downy mildew of
grapevine

Swiss Federal Institute of Technology ZurichETHZ)
Dr. Cesare Gessler

Zurich, Switzerland

Phone +41.1.632387tesare.gessler@ipw.agrl.ethz.ch

Selection pressure of control
measures and forced evolutior
in Plasmopara viticola

N

Istituto Agrario di San Michele all’Adige (IASMA)
Dr. llaria Pertot

S. Michele all"Adige, Italy

Phone +39.0461.61522Raria.pertot@ismaa.it

Integration of control measure
in grapevine

U7

Groupe de Recherche en Agriculture BiologiquéGRAB)
Vianney Le Pichon

Avignon, France

Phone +33.4.90840170irection.grab@freesbee.fr

Integration of control measure
in grapevine

U)

Applied Plant Research(PPO)

Dr. Bart Heijne

Randwijk; the Netherlands

Phone +31.488.47371Bart.heijne@wur.nl

Integration of control measure
in apple; effect of crop
management on earthworms

U)

University of Copenhagen(LIFE )

Dr. John Hockenhull

Copenhagen, Denmark

Phone +45.35333308; johoc@life.ku.dk

Screening of potentiators of
resistance and fungicides for
control of apple scab

University of Aarhus (UoA)

Dr. Hanne Lindhard Pedersen

Aarhus, Denmark

Phone +45.6390417hanne.lindhard@agrisci.dk

Screening of potentiators of
resistance and fungicides for
control of apple scab

ECOVIN: Bundesverband Okologischer Weinbau (ECOVIN
Dipl. Ing. Paulin Képfer

Heitersheim, Germany

Phone +49.7634.552818covin@t-online.de

Communication with end-users
and dissemination

Bio Fruit Advies (BioFruitAdvies)

Marc Trapman

Zoelmond, the Netherlands

Phone +31.345.50262i.trapman@wxs.nl

Communication with end-use
and dissemination

Prophyta Biologischer Pflanzenschutz GmbHProphyta)
Dipl. Ing. (FH) Ute Eiben
Malchow/Poel, Germany

Development of novel
biocontrol agents

Phone +49.384.25232deiben@prophyta.com
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Major achievements of REPCO

During REPCO the following scientific achievemehgs/e been obtained:

» Potential of more than 130 potentiators of resistaand fungicides for control of downy mildew
assessed in screening experiments in grapevine.

» Potential of more than 100 potentiators of resistaand fungicides for control of scab assessed
In screening experiments in apple.

» Potential of 40 potentiators of resistance and ittidgs for control of downy mildew assessed in
14 field experiments in grapevine.

» Potential of 40 potentiators of resistance and ittidgs for control of scab assessed in 18 field
experiments in apple.

* Novel potentiators of resistance agaiREtsmopara viticoldound in grapevine.
* Novel use of several plant extracts found highfg@fve againsVenturia inaequalisn apple.
* More than 200 candidate antagonists assessedeioptitential to control apple scab.

» One novel antagonist selected with high potenffakévity againstVenturia inaequalisand
with suitability for commercial product development

» Stimulation of leaf degradation and reductiorVehturia inaequali@scospore production by
applications of vinasse demonstrated.

» Selection pressure of control measures and foreelditeon in Plasmopara viticolan grapevine
known.

» Complex microbial interaction in apple leaves cherased.
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Collection of candidate compounds for control ofPlasmopara viticola and
Venturia inaequalis and risk assessment

Candidate compounds for control Blasmopara viticolaand Venturia inaequalisin organic
grapevine and apple production under European tiondiwere collected and a preliminary risk
assessment for each compound was made. An anndited candidate compounds (~100) for
screening for control dP. viticolaandV. inaequaliswas compiled in the beginning of the project
and a collection of potential candidate compounds twilt up. The list contains plant protection
products made from plant extracts and oils, mdtenmaade from micro-organisms and other
materials. Materials were found through literatsearches on the web, via personal contacts, early
results from REPCO and other projects, and companyacts. Materials on the list were subjected
to a preliminary database screening for toxicolagicsks using PubMed, economic feasibility and
acceptability for use in organic growing. Only timaterials meeting these criteria passed on to the
next step in the screening process, i.e. screaagaqstP. viticolaandV. inaequalis respectively.
Additional compounds were added to the list duthggremainder of the project period.

A preliminary risk assessment was also carried foutcandidate antagonists tested for their
potential in biological control . inaequalis

Collection and assessment of compounds and candidantagonists

Candidate compounds for controlRiasmopara viticolaandVenturia inaequalisvere searched for
via literature, internet, personal and company acist and preliminary results from other projects.
Candidate compounds considered were materials rfrade plants (extracts and oils), micro-
organisms and other materials. Each material wassaed for acceptability in organic growing,
economic feasibility and toxicological risks

Organic acceptability of materials (ORG) was assedsy FiBL. All screened and developed
compounds and organisms will fulfil the requirengeaf Council Regulation (EEC) No 2092/91.
Economic feasibility of materials was based on meration of the market situation regarding
quantity, quality and supply stability of the ravatarial and price (ECON). Plant extracts and oils
were assessed by Nor-Natur ApS and products basedavo-organisms by Prophyta. Assessment
of toxicological risks (TOX) was performed by LIFBased on information retreived from the
PubMed database, under the heading “species nathbuemans”. Materials with a total of 10 or
fewer hits on PubMed were allowed to proceed, dsagematerials with more than 10 hits where
less than 25% of the first 60 hits reported toyieihd/or other adverse effects on humans.

An annotated list of all potential materials wasdméy LIFE; this list was organised in four parts:

» Part E: Candidate compounds based on plant extract

* Part O: Candidate compounds based on oils;

» Part M: Candidate compounds based on micro-organism

* Part S: Candidate compounds based on other materia

All materials on the list were given a code numlbieat was used by REPCO partners for
dissemination outside the project. The list cossi$ttwo parts. The first part contains scient#ic
English vernacular names, sources and key infoamationcerning use of the listed materials
against other plant diseases/pathogens, key refesazic. The second part contains summaries of a
preliminary risk assessment for acceptability faeuin organic farming (ORG), economic
feasibility of the material (ECON) and toxicologicasks (TOX) (see Figure 3, which shows
sections of the first part and the risk assessrartt of the list covering oils.) Initially, the tis
comprised 73 plant extracts, 59 oils, 8 micro-orgas and 23 other materials. During the project
more than 40 additional materials were added toligie The three risk assessments formed the
basis for go/no-go decisions on each material fotiation of screening for efficacy against
Venturia inaequalisndPlasmopara viticola.
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Product Treatment
Com
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her Material
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flash point

Figure 3. Examples from the annotated list (~ 1@00)the category 'Oils’ for the first three
materials mentioned (coded 0O1-O3). The first patoye) contains the names, sources, key
information and references, and the second partofle contains the risk assessment and the
go/no-go decisions for the same three materials.

For assessments of micro-organisms, the followindajines have been used to exclude candidates

with unacceptably high risks:

» Commission Directive 97/46/EC of 25.07.1997 amegdbirective 95/44/EC containing the
conditions under which certain harmful organismanfs, plant products and objects should be
listed in Annexes | to V,

» Directive 2000/54/EC on the protection of the waeskéoward risks related to exposure to
biological agents at work (1.09.2000),

 the technical guidelines (BG Chemie, Germany — TRIBBA and 460),

» Guidelines of the Federal Office 'Einstufung vong@nismen — Pilze’, Bundesamt fur Umwelt,
Bern, Switzerland, 2004.
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Providing information on compound assessments

REPCO built up a huge collection of compounds tvate tested for their efficacy against
Plasmopara viticolaor Venturia inaequalisMost of these compounds were provided by indaistri
companies or research institutes. Results obtaarmigdsuch compounds were communicated to the
providers or are available for providers at requ&be main results will be published as well. A
total of four patent applications have been sulemitty REPCO partners before publication to
facilitate the exploitation of the obtained projeesults. Details can be found in Section 2 of this
report.

Downy mildew of grapevine: Development of potentiatrs of resistance and
fungicides for control of Plasmopara viticola

REPCO tested potentiators of resistance and orginicased fungicides potentially compatible
with organic standards with the objective to eveduand develop compounds fr viticola control

in grapevine under controlled conditions and toesssthe efficacy of selected potential plant
protection products under field conditions. Foresedd compounds, formulation, timing and
methods of application, and their integrated userganic grapevine production, were optimised as
well. The test products were obtained from comparas commercialised products or from
companies and research labs as non-commercial prestucts or 'pipeline’ products under
development.

During the project, more than 130 substances adymts were tested under controlled conditions
for fungicidal and/or elicitor activity and/or additives. Approximately 67% of the tested products
showed no or only low efficacy in this test systédfi.the remaining 33%, some only showed low
efficacy when applied in a concentration ten tinb@ser than recommended, indicating low
efficacy under field conditions. The tests undemtomlled conditions resulted in 21 products being
selected for screening under natural field condgion the experimental vineyard. The field
experiments also included strategies to improveuse of copper and/or to improve the current
plant protection practice in organic vineyards, démelse were compared with a reference copper
treatment.

Only a few of the test products partially contrdigowny mildew on grapevine plants. The efficacy
as regards downy mildew protection was not sufficfeom the producer/grower point of view. All
these products need further research and develdpnoek before they can be recommended for
use in grapevine production. For a complete reph@re of copper in plant protection against
downy mildew on grapevine, further new productwetfective fungicidal impact are still needed.
Contacts with industries and SME partners qualif@dcommercialisation of project findings are
ensured and several compounds can be deliverdiese industries for further development into
products for use in organic agriculture. A main iagement of REPCO is that four to seven
products with partial field efficacy remain for foer development. Although there is some
potential for protection of grapevine plants agaoi@vny mildew with these newly developed or
tested products, further research and developmerk with these products is necessary before they
can be recommended for use in organic viticulture.

Product screening on leaf discs and in the laboratg

Leaf discs (16 mm diameter) of greenhouse-growpeyiaecultivar Miller-Thurgau were placed
on water agar, upper surface down, in transpacgrdre Petri dishes. A droplet of the test solution
was applied to the leaf discs 24 hours before tideowith downy mildew. The leaf discs were
infected by applying a droplet containing sporargjithe pathogen and were incubated in a growth
chamber under long-day conditions at 25 °C and hetdtive humidity. After six days the leaf discs
were checked for sporulation of the pathogen amehgés of the leaf discs structure such as lesions
Or Necrosis.
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Cell suspension cultures of grapeviodtivar Pinot noir were used to measure the indacof
resistance by the test substances. In cell suspeuositures an early cellular reaction to pathogen
attack is the transport of H+ ions through the mplalemma into the cells resulting in alkalinisation
of the culture medium. This alkalinisation was mead as an indication of increased plant defence
(Figure 4).

Vitis viniferacell culture

Elicitor

Time [min]

igure 4. pH changes measured in the grapevine stedpension culture mediuifis vinifera)
after addition of elicitor (HePC).

The tested products were applied on leaf discqgureaus solutions of various concentrations to
establish the dosage range preventing the spamlafithe pathogen without harming plant tissue.
Of the 134 substances tested in different concemiiand combinations in the leaf disc assay, 14
inhibited sporulation. Figure 5 shows the effect HEPC at different concentrations, a
representative example of a substance developathviREPCO downy mildew control.

Sporulation of downy mildew on grapevine leaf discs

disease severity index

negative HePC 0,0001% HePC 0,001% HePC 0,01% HePC 0,1% positive control
control

tested solution

Figure 5. Disease severity on leaf discs pretreatédd HePC at different concentrations prior to
challenge by the pathogen downy mildew.
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The influence of several additives on the leaf dissue and sporulation of the pathogen were also
tested in the leaf disc assay alone or in comlmnatith several compounds already screened
positive for the control of downy mildew in grape&iuitable compounds and combinations with
additives were recommended for field trials.

Products studied and developed within REPCO wese taisted for activators of the plant’s innate
defence response. Plants are able to defend thessajjainst the attack of fungi, oomycetes and
bacteria with a set of defence mechanisms. Thiagteresistance is induced by substances from the
surface of the pathogens and by breakdown prodiidtee plants cell wall. REPCO products were
screened for substances stimulating plant defegcsirbulating a pathogen attack, the so-called
elicitors, using cell culture (Figure 1). Some bé tfungicidal agents used in field application by
REPCO partners enhanced defence mechanisms irelheutture system; this means that there
could be an additional beneficial effect of thegerds as well.

The leaf disc assay showed that more than 80% eotdbted substances were not worth further
testing at plant level. Thus, this first screenifiggubstances proved to be very useful to saves.cost
Products developed within REPCO, e.g. HePC, cdattotlowny mildew on plants and were
provided to REPCO partners for field trials. Substs showing a resistance response in the cell
culture system are worth testing for their potdragaresistance inducers in plants.

Product screening on seedlings in the glasshouse

Efficacy testing for fungicidal and elicitor actiyi of products was performed on grapevine
seedlings (cv. ‘Chasselas’) in greenhouses of FiBle seedlings were treated with test substances
when 3-4 leaves were fully expanded. The teststanbss were applied in an automatized spray
cabinet. Each test substance was tested in at t@astoncentrations and was compared with
reference substances. Plants were inoculated afiplication. Inoculation was performed by
applying three individual 10 pl drops of sporangiaspension per leaf (elicitor screening) or
spraying whole plants with sporangia suspensiongfftide screening). Subsequently, plants were
incubated six days, following a given protocol. riétard disease assessment included disease
incidence and disease severity and/or lesion demet

In general, the test systems are well suited téoperprimary screenings of fungicidal activity.
Generally, there was good to excellent protectioseedlings again®. viticolaafter application of
copper hydroxide (‘Kocide 2000’) as fungicide refece. Copper reference treatments do
sometimes not reach 100% control due to heterogesndeaf coverage under experimental
conditions. Disease incidence and disease seweriyntrol treatments in various experimental sets
generally were between 60-100% (incidence) and (severity). In some sets, however,
incidence and severity were lower, but still resdltn clear differences between treated and
untreated variants.

Results of elicitor screening tend to vary consabdér between experimental sets. ‘BABA’ was
used as a reference elicitor throughout the exmarisa Although BABA generally is working as
well as an elicitor of resistance, there were expental sets where BABA had only a very faint
effect or even no effect. For these sets it isahedr if plants in general were not inducible. This
means that it cannot be ruled out that the plaetgwot very well inducible and that some products
tested as elicitors of resistance may have anteffec

A total of more than 100 substances were teste@rucwohtrolled conditions for fungicidal and/or
elicitor activity and/or as additives. Approximateéd7% of all tested substances showed no effect
on disease expression. Of the remaining 33%, sartyesbowed slight effects at the recommended
dosage. However, efficacy at lower dosages is sacgsf any activity in the field is to be
expected. Products showing promising results wendirened in at least a second experimental set.
The results obtained from these screenings leldetodcommendations ‘go’, ‘no go’ or ‘re-test’.
Efficacy under field conditions is often limited liysufficient UV stability and rainfastness. To
evaluate efficacy of fungicides after rain eveatsain simulation system was developed and used
for screening under controlled conditions. Grapevseedlings were treated with water (control)

10
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and the copper reference product and were thenidednto simulated rain events. Rain events
were simulated after drying of the fungicide on thst plants with a fixed duration of the simulated
rain. The results show that there are large diffees between test products for rainfastness and
they show the necessity to do formulation work, wigh additives, to improve performance against
rain events.

Elicitors are often relatively large molecules atwhsequently plant uptake may be a limiting
factor. The efficacy and performance of candidaibstances might therefore be considerably
improved by optimum formulation of the active suabgte. Results of a series of tests where
additives were combined with several test prod(elisitors or fungicides) suggest that additives
may not only increase but also decrease the ejfioh@ test product. Formulations with stickers,
wetting agents and adjuvants are crucial to imptbheeefficacy of a product.

The most promising materials showing a significeaduction ofP. viticola were identified and
recommended for field testing under natural coondgj either in the screening vineyard of FiBL or
in vineyard experiments by REPCO partners IASMAal{lt and GRAB (France). Priority was
given to products with proven activity and highiedty, as well as availability and formulation.

Product screening in the vineyard

The experiment was carried out in the screeningyard of FiBL in Frick, Switzerland, at 390
meters ASL. The experimental vineyard consists7& plants of the susceptible grapevine varieties
‘Riesling-Sylvaner’ (‘Miller-Thurgau’) and ‘Chassel’ (‘Gutedel’). The experimental setup allows
for a Complete Randomized Block Design with twedvigerent treatments. An untreated control, a
copper reference treatment (‘Kocide DF’) and aeyst fungicide reference treatment (‘Aliette’)
were included as standards (Figure 6).

During the growing season the necessary maintenande was done in the screening vineyard
(one treatment against miteSglomerus vitisin April, mulching, untying saplings, hand weeglin
around the plants). The plants were treated weeklaccording to weather conditions and risk of
infection, by means of air-assisted equipment,eeith compressor-based spray system (spray
pressure 2 bar) or a portable motor sprayer, uma#r run-off. The experiment was carried out
following the relevant EPPO-guidelines.

Twenty one plant protection products that showeddgactivity againstP. viticola in indoor
screening experiments were tested outdoors indteesing vineyard and they were compared with
ten strategies and three standards. Disease pgedsartoP. viticola generally was high in the
screening vineyard. Under such conditions, unptetkcsusceptible grapevine varieties are
completely defoliated blp. viticolaand grapes of susceptible varieties are completediroyed.
Copper (reference) was highly effective in protagtplants fronP. viticola A low dose of copper
also showed good efficacy in protecting leavesitowas not effective enough to protect grapes and
bunches from the disease. Three of the strategres,of them completely copper-free, protected
leaves and grapes as effectively as the use ofec@tpegular concentrations.

Of the plant extracts or biologicals, Timorex paltyi controlled downy mildew severity on
grapevine plants and the product has a potentralde in a combined strategy with other plant
protection products. Teawet TQ liquid and QuipoB liquid showed an interesting potential but
these products need further improvement in fornmrate.g. rainfastness). Another plant extract is
thought to have a high potential as an organidadlyed fungicide but needs further R&D work to
improve extraction process, formulation and —fyrakfficacy. The product ‘Saponin DeruNed’
showed at least partial efficacy in controlling thisease on leaves. There was a clear effect agains
P. viticola on grapes as well and the product showed integegtroperties against Botrytis.
Therefore, further evaluation of the product, polgsin combination with other products, is
recommended.

Two other unformulated products with high efficagyder controlled conditions are thought to be
worth further development as regards optimal foatiah.

11
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Untreated control Copper Standard (Kocide DF

Test prouct A Test product B

Figure 6. Effect of two test and two reference timents in the screening vineyard in 2007.

Within the project, it was possible to test a widage of different products and substances. Due to
the well-suited test systems, results of the saéngework allowed to efficiently select products and
substances with a high potential for controllifgviticola on grapevine. Selected products were
further tested in vineyards in Italy and FranceRBPCO partners IASMA and GRAB.

Many of the new products showed at least partiadady in the field screening test. However, the
efficacy was not sufficient for use in practicevineyards and none of the tested new products and
treatment combinations provided complete protectrom downy mildew. Further new products
with effective fungicidal impact are still needeor fa complete replacement of copper in plant
protection against downy mildew on grapevine.

Integration of control measures for downy mildew catrol in vineyards

Field trials on downy mildew control in Italian vineyards. The efficacy trials were conducted
from 2004 to 2007 on the experimental organic faffASMA, in Navesel Rovereto (Italy), on the
cultivar Cabernet Sauvignon.

During this period 32 new compounds, divided inb@ groups: plant extracts (15), clay (1),
biocontrol agents (5) and other origins (11), witififerent dosages, times of application and
strategies were tested in a total of 79 differezstinentsTwo strategies were evaluated. In the first
strategy products were tested alone, in the seoordhey were alternated with copper hydroxide
treatments (2005) or combined with low dosages agper hydroxide (2006 and 2007). The
solutions of experimental products and referenoe®sprayed weekly (other timing if application
time was under evaluation) with an experimentahéser using a spray volume of 12 hl*ha
(Figure 7). The statistical design was a completalydomized block design with four replicates.

12
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Two plot sizes were used according to the availabdeunt of product: large plots were about 200
m? in size with 83 plants (three rows) and small plaesre about 17 fwith 7 plants. Large
untreated plots were used as untreated controks&ssents were made after the incubation period
of the main infections or, if no infection occurrdxtfore the next treatment. For each replicate, 50
leaves and 50 bunches were scored to calculatasgisgeverity (percentage of symptomatic leaf
area or infected berries) and incidence (percenthgegfected leaves or cluster). Phytotoxicity was
assessed checking necrosis, discoloration anduletiéd area on 50 leaves and on 50 bunches for
each replicate.

Figure 7. Product application with
experimental atomiser

At the end of the growing season grapes were h@wesd the average weight of clusters, sugar
content (° BRIX, % sucrose w/w), acidity and pH /eletermined.

For statistical analysis collected data were noisadl ANOVA and Duncan or Tukey’s test were
run to compare severity %, incidence % and AUDPG@hefproducts with copper hydroxide and
untreated reference.

The evaluation of the products was difficult in megasons due to the late appearance of the
disease and its fast development. In three ye&®@4(2006-2007) the first oil spot appeared very
late in the season and the epidemic was veryHastafter.

Disease incidence on bunches was very low in 2@0%igh in 2004, 2006 and 2007. Under these
conditions full disease control was only achievethwhe new low copper formulations (Labicuper
and Naturam) or with K phosponate, not allowedrigaaic farming.

Among the 15 plant extracts tested, a weak coommdeaves was achieved with Saponin and Elot-
Vis with an efficacy about 50% lower than coppeg(ife 8). Several plant-based compounds, two
commercial products (Saponin and Novosil) and greemental extract (SA) showed a very good
control of the symptoms on bunches (Figure 9). ®Blheer plant-based compounds were not
effective under conditions of high disease pressure
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Efficacy % on leaves (severity) related to copper hydroxide efficacy (100 %)
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Figure 8. Efficacy of tested products on leavefic&ty was calculated on the normalised untreated
control and related to copper hydroxide efficacy.

Of the other products, Chitoplant, Tecnobiol andchlin showed the best results, both on leaves
and on bunches.

In the other strategies no difference was obselpetaeen products plus low copper dosage and the
same low dose of copper used as reference. Atgtatidifference between a low dosage of copper
and a normal copper dose used as reference wasmeliserved.

Phytotoxicity was observed on plants treated wittiukam (high damage) and with Mycosin (low
damage). The laboratory analysis of harvested masoivealed no significant difference between
treatments in sugar content, acidity and pH.

Efficacy % on bunches (incidence) related to copper hydroxide efficacy (100 %)
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Figure 9. Efficacy of tested products on bunche$icéy was calculated on the normalised
untreated control and related to copper hydroxiffecacy.

All treatments resulted in a certain disease comimmpared to the untreated control and some of
them were equally effective as copper hydroxidee Blest results on leaves were obtained with
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copper-based fungicides, BCAs and compounds likg, @nimal products, and fatty acid. Plant
extracts had an activity up to half of that of cepp

The best results on bunches were again obtainddosjpper-based fungicides. One experimental
plant extract and two commercial compounds showeadaivity only 10% lower than that of
copper.

The results suggest that at this moment a compdetacement of copper fungicides is not possible,
but many new formulations containing low concemtrzg of copper are available and their
integration and optimisation could allow an accblgaontrol of the disease with fewer treatments
and less input of copper in the environment.

Many existing commercial and experimental plantraots, BCAs and other compounds have
potential as alternatives for replacing copperdighificant improvement of dosages, formulations
and applications is still necessary to obtain concia#ly acceptable results.

Field trials on downy mildew control in French vineyards. In the four field experiments
conducted by GRAB at different locations in Framt&004 - 2006, climatic conditions were not
favourable for downy mildew development and averseeerity never exceeded 10 % in the non-
treated control. Copper as reference was more tefée¢chan the products under test. In an
experiment at Montélimar, two compounds added ¢oldwver dose of copper were more effective
than the same dose of copper alone.

Two field trials in grapevine were conducted in 20@t Barnave, Chitoplant provided a good
protection of leaves and bunches, but the pressutgunches was not very high. Saponin did not
provide enough protection. BM 608 provided a motdepaotection. It should be mixed with copper
or an alternative application to increase the affyc Trapper did not increase the efficacy of BM
608. In disease control strategies with only thapplications the tested products did not provide a
good protection, except the copper strategy whiobwed the same result as copper reference
modality with eight applications. At Chignin, Plaspara outbreak appeared late, on Jurie B0t
then increased very quickly with more than 50%ha& bunches diseased in three weeks. None of
the tested products showed a sufficient efficacyerEthe copper reference provided a poor
protection. This may be explained by the relativelyg intervals between treatments of 12 days on
average. Under the high pressure conditions, adopper dose did not provide any additional
efficacy to the tested products. Based on thestiraFrance, ChitoPlant (Chitosan) and tea tree oll
(Timorex or BM-608) can be recommended for furthesearch on optimisation of the applied
concentration and timing of field applications.

Selection pressure of control measures and forcedvaution in Plasmopara
viticola

A method to detect the potential threat of selecfar resistance to fungicides for use in organic
farming in grapevine downy mildew populations waseoped. The use of neutral markers (SSR)
was effective for detecting selection i viticola populations exposed to fungicide treatments in
the course of the epidemiological season. Noné@fnine organic products, one combination of
products and one strategy tested was able to uakalsly select resistaRt viticolagenotypes.

The use of cultivar mixtures was effective for reitg disease severity in many crops, including
apple. In theVitis spp./ Plasmopara viticolgpathosystem cultivar mixtures contributed only to
some extent to reducing downy mildew severity. $psble grapevine cultivars (as Miiller-
Thurgau) planted in a cultivar mix showed slightigs P. viticola symptoms than if they were
planted in single cultivar plots. This trend is@pgndent of the disease pressure. Tolerant (Isabell
and very tolerant (Solaris) grapevine cultivarsnpta in a cultivar mix show more disease
symptoms than if planted in single cultivar plotshe disease pressure is low. In case of high
disease pressure, tolerant cultivars behave ag Iseisceptible. Planting grapevine cultivars in a
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mixture helps in reducing disease severity by axprately 10%, but this is insufficient for
implementation in commercial winegrowing.

No selection pressure by organically based fungicéd found

P. viticolapopulationsvere treated with organically based fungicides. damwere collected from
infected grapevine leaves throughout the epidemioéd season (55-145 samples/treatment) and
were genotyped following microsatellite analysisofBin et al, 2003). The Shannon-Wiener's
indexes H and & the evenness indexs Bnd the rarefaction index were used as estimatbrs
population diversity. A reduction of population digity with respect to an untreated control
indicates a potential population selection exegdhe organically based fungicide. The procedure
was tested in 2004 under natural conditions with products (azoxystrobin and Mycosan) and one
untreated control. The procedure was then impleateimt 2005 and 2006 with eight products
(Chitoplant, Sonata, Tri-40, Yucca extract, Agak23Novosil, Tecnobiol and Timorex), a
combination of products (Chitoplant+Sonata+KBV 99;0one copper-based strategy and five
controls (2 x untreated, Aliette, 2x copper).

The method of analysis used was effective in delgelection pressure exerted by fungicides on
P. viticolapopulations (Matas@t al, 2008). The azoxystobin-treated population, wsed positive
control, showed a reduction of genotypic diversis/compared to the untreated population. The
population treated with Mycosan did not differ sigrantly in genotypic diversity from the
untreated population. In the following years, 2@d% 2006, the analysis of 13P5viticolalesions
further confirmed the preliminary study. Accorditigthe Shannon-Wiener’s index H, the evenness
index & and the genotypic richness there is no indicatb®. viticola population selection by
organically based fungicides. Genotypic diversitgswslightly but significantly reduced for the
Aliette and Tecnobiol exposed populations accordinthe H estimator. We conclude that none of
the organically based products gave a clear indicab be at risk of being overcome by a resistant
strain. In the case of Aliette (control productheoof the indicators responded, indicating a
significant possible risk but since other indicatdid not respond, the question remains open.

Plasmopara viticola on vines grown in cultivar mixtures

A vineyard consisting of 632 vines of tolerant (Ba, Chambourcin, Isabella, Regent and Solaris)
and susceptible cultivars (Gamaret, Merlot and Btéllhurgau) was established in Cugnasco
(Switzerland). Vines were planted in four cultivaixture blocks (each consisting of eight rows
with two plants of each cultivar planted nearbyy an one single cultivar block (monoblock,
consisting of eight rows with 15 plants of eachtigal). P. viticolasamples were collected in 2004,
2005 and 2006. Genotyping of the collected sampias performed according to Goblen al
(2003).

Disease severity was assessed visually accordiagrodified Horsfall-Barratt disease rating scale
(Horsfall and Barratt, 1945). For each vine onetrearshoot was randomly chosen. Severity values
were back-transformed to percentages using theamtpule (Campbell & Madden, 1990) and the
obtained values were divided by the total numbdea¥es of the selected branch.

Disease severity was assessed three, five andifioes in 2005, 2006 and 2007, respectively. The
years 2005 and 2007 were characterised by a loisense pressure than in 2006 (for instance,
severity on Muller-Thurgau in the pure cultivar ¢#o 2005: 80%; 2007: 65%; 2006: 90%). Bianca
and Chambourcin showed the lowest disease seweidty survey years while Gamaret and Miller-
Thurgau were highly susceptible (Figures 10 and 2005 and 2007 severity was lower in the
mixed blocks for cultivars where higher severityswassessed (more susceptible cultivars: Merlot,
Isabella, Muller-Thurgau and Gamaret), possibly eseling on a dilution of inoculum, on a
distance/barrier effect, or on both factors togett&everity was lower in the monoblock for
cultivars where lower severity was assessed (nmwegant cultivars: Regent, Solaris, Bianca and
Chambourcin) possibly depending on a reductiorhefihoculum due to the presence of a larger
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number of resistant plants. In 2006 for each cailtidisease severity in the single cultivar blocks
was higher than in the mixed block, except for &dlab(Table 1).

Genetic analysis of the collected oomycete sampbesperformed and results are available as raw
data.

Figure 10. Chambourcin (above) and Muller-Thurgé&elpw) on 23/07/06 and on 13/09/06 (note
the complete defoliation of the Miller-Thurgau planfront).
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Figure 11. Disease severity recorded in the mixeltivar block (blue) and in the single cultivar
block (red) for the tolerant cultivar Chambourciabpve) and for the susceptible cultivar Muller-
Thurgau (below) in 2005, 2006 and 2007 (first, setand third graph) in Cugnasco (Switzerland).
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Table 1. Comparison between disease severity imiked cultivar block and in the single cultivar
block in two years with low disease pressure (2808 2007) and in one year with high disease
pressure (2006). Blue indicates that severity ghbr in the single cultivar block than in the nuxe
cultivar block. Red indicates that severity is lowe the single cultivar block than in the mixed
block. Violet indicates that severity in the singlétivar block is equal to the severity observed i
the mixed cultivar block. Cultivars are ranked aaing to an increasing tolerance toward
Plasmopara viticola

Muller-Thurgan

Metlot

Chambourcin

Susceptible grapevine cultivars planted in a caitimix show slightly les®. viticola symptoms
than if they were planted in single cultivar plotéis trend is independent of disease pressure. It
therefore always advantageous to plant susceptgieties in cultivar mixes to reduce the disease.
However, implementation into practice will depemndlevel of achieved reductions and additional
costs. Tolerant and very tolerant grapevine culsiyalanted in a cultivar mix show more disease
symptoms than if planted in single cultivar pldtslisease pressure is low. In case of high disease
pressure tolerant cultivars behave as suscepiitlioars. Planting grapevine cultivars in a mixture
helps in reducing disease severity under high desgaessure. Reductions range from 5 to 40%,
with an average of 10%.

Development of potentiators of resistance and fungides for control of Venturia
inaequalisin apple

Over 100 potential candidate materials for applabscontrol were screened under controlled
conditions. Screening consisted ofiarvitro assay to detect inhibition ™enturia inaequalispore
germination and a plant assay based on symptomlagewent in apple seedlings artificially
inoculated withV. inaequalis Potential candidate materials consisted mainiglaft-based or non-
plant based products obtained from companies arwugfe plant extracts prepared as hot or cold
water extractions of plant material and residuggpraximately 70 materials significantly reduced
apple scab symptoms on seedling leaves at levelal éq or better than sulphur, when used
preventively and/or curatively. Selected materiadsgy. yucca extract, that showed consistent,
promising efficacies were further tested in différextraction types, in lower dosages, and in
combinations, and the effect of timing of applioatof yucca extract was initiated.

Most of the materials with promising apple scabvégt appeared to act mainly as fungicides.
However, crude extracts from three plant species$ difectively controlled the disease in the
seedling test showed no fungicidal effect in therepgermination test, thus indicating that their
mode of action was by resistance induction. Seagptoaches, including a biochemical assay and
molecular methods, were used to study inducedtaesis in apple leaves.

Potential compounds were further screened duriegrthin primary ascospore discharge periods in
April to May in field experiments in 2005, 2006 a@d07. Significant reductions of apple scab on
leaves and fruits were achieved with treatmentifédrent yucca extracts, armicarb and some other
plant extracts. Control levels reached those ddérezfce treatments with copper oxychloride and
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sulphur. As part of the dissemination activitiedREPCO, a group of five commercial organic fruit
growers developed and tested a strategy to appheva material, potassium bicarbonate, as
alternative to their standard control schedule.

Compound screening under controlled conditions

Potential candidate materials for apple scab cbatene screened in an vitro spore germination
test and in a plant assay. A single spore isol&t&.oinaequaliswas used for production of
inoculum by the methods of Williams (1976) and PRarkt al. (1995). Spore suspension
concentration was adjusted to 1.5 k&6nidia mi* and the inoculum batches were stored at -18°C
until use. Solutions of test materials were pregparecording to protocols supplied by companies,
from literature studies etc. Hot and cold wateraotions of crude plant material and residues were
prepared in standard concentrations of 5 and 2.%%).( Further testing and optimisation of
promising materials were carried out using solgioh lower concentrations, e.g. 1% and 0.5%
(w/v or viv), alone or in combination. Far vitro spore germination tests, conidia\éfinaequalis
were mixed with the test solutions on glass slidesjbated for 24 and 48 h, and the percentage of
germinated conidia assessed and compared withex w@trol. Assays with apple seedlings were
carried out. Seeds dflalus x domesticaGolden Delicious’ were stratified at 4°C for 3véeeks
and germinated seeds were sown in small pots wjgkad-based substrate mixed with sand and
these were grown in a growth chamber at 15-16°Clfaieeks. Test materials were applied 1 day
before inoculation (preventive treatments) and/atay after (curative treatment) inoculation with
V. inaequalis Water and elemental sulphur were used as staratantriol treatments in all tests.
Symptoms were assessedl4 days after inoculatiowy @siO-7 scale derived from Croxait al
(1952) and Pariset al. (1993) (Figure 12). Disease severity score wasrgdehed from the average
score of all susceptible leaves on the day of itadmn for each treatment and the data were
statistically analysed and the effect was companeith the water and sulphur treatments.
Biochemical and molecular methods were used fodystg induced resistance in apple leaves
treated with sulphur, yucca, and a synthetic rasc# inducer. The specific activity of the enzyme
B-1,3-glucanase, believed to be involved in the niefein apple leaves was studied following the
methods of Bradford (1976) and Isaac & Gokhale P)98uantification of expression of some
proteins generally believed to be involved in pldatence (PR-proteins) was studied by real-time
QPCR.

Figure 12. Screening of materials for apple scamtoad on apple seedlings (left) and typical
symptoms of apple scab on an apple seedling legft)r
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Highly effective plant extracts selected on seedlys

Over 100 plant extracts and other materials westedein the routine screening assays at LIFE and
~70 materials showed promising control of appléosma seedlings, i.e., the effect was at least the
same as the standard treatment with elemental wulptther as preventive or curative treatments,
or both. The screening experiments also includ&erdnt types of extracts and optimised use of
materials, i.e. lower dosages, mixing of materimlsdifferent combinations, and timing of
application. Examples of promising materials thansistently showed promising efficacies,
especially when used preventively are extracts wafcg and quillaja (Figure 13A). The results
shown in Figure 12B illustrate the problem findimgterials with good curative action. As can be
seen, sulphur and an extract of quillaja have eBly low efficacies while an extract of yucca is
more effective.
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Figure 13A & B. Effect of sulphur, extracts of ltpja (2.5% and 1%, w/v) and extracts of yucca
(2.5% and 1%, w/v) on scab symptoms on leaves plie ageedlings applied one day before
inoculation (preventive, A) or one day after in@tidn (curative, B) with conidia o¥enturia
inaequalis Disease assessment performed two weeks afterlatiocu Treatment means with the
same letter are not significantly different.

Most of the plant extracts with effect in the plastsay showed a moderate to strong effect on
conidium germination in thén vitro test (~60), thereby indicating that their primanpdes of
action were fungistatic or fungicidal (Figure 13)Jowever, extracts from ~10 plant species
appeared to act very differently as they exhibitedor only slight inhibition of spore germination
on glass slides while reducing symptoms on appelseys (Figure 14), thus indicating their mode
of action was wholly (3) or partly (~7) through istance induction. Induced resistance in apple was
studied in leaves treated with sulphur, yucca ektamd a synthetic resistance inducer by using a
biochemical assay and molecular methods. Measuhiagspecific activity of the enzynfg1,3-
glucanase, believed to be involved in defence amtgsl, showed no clear results while results from
the molecular analysis of PR-proteins showed aetecyl for up-regulation of some PR-proteins in
leaves treated with yucca.
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Y Main mode | Number of
1S5 of action materials
Disease Inhibition Fungicidal ~60
reduction materials
Disease No Potentiator ~10
reduction inhibition of materials
resistance

Figure 14. Materials tested with efficacy againppke scab divided into two groups based on their
mode of action.

The most promising materials of the novel orgahycdlased fungicides and potentiators of
resistance were studied with regard to optimisatibapplication. The screening results formed the
basis for the selection of suitable materials amolkhow for screening in organic orchard trials in
Denmark at UoA and trials on integration of the @loeompounds into control strategies in the
Netherlands at PPO.

The results and knowledge generated in this pateoproject can be used for product development
of promising materials by industries. From the begig of the REPCO project, LIFE had a close
collaboration with the company Nor-Natur ApS, Denkpaegarding several of the identified most
promising compounds for apple scab control, whielehsucceeded in filing five utility model
applications and two patent applications with NatiN ApS. In addition, REPCO collaborated
with several other companies on the screening aingercial and non-commercial products for
apple scab control. Based on REPCO results witltgyuextracts to control apple scab a patent
application has been filed and the commercial etgilon of this invention is presently under
investigation. Details can be found in Section 2hig report.

Screening of compounds in the orchard

Field experiments were carried out in 2005, 2006 2007 at the University of Aarhus, Department
of Horticulture, Denmark, during the main periodasicospore discharge. The experiments were
done on JonagoldVialus x domestic&8orkh.) on M 9 rootstock, pruned as slender sgsdllhe
trees were planted in a single row with ever{] free as pollinator, Discovery, in 1999 at a plagti
distance of 3.5 x 1.3 m. Treatments were applidd wispecially built tunnel sprayer mounted with
8 Tee-jet 110-02 nozzles, with a volume of 100fedithd (Figure 15). Observations were made
only on Jonagold, which is highly susceptible tplapscab. Experiments were done according to
EPPO Guidelines. The best compounds from the @lasdys were tested in a randomized block
trial with 5 replicates. Each plot consisted oféet. Observations were made on the three middle
trees of each plot. The bordering trees servedoasfer between neighbouring treatments.
Treatments were carried out at 3-5 day intervalstofal of 10-11 applications were made,
depending on the year. For all treatments 4 k§ kamulus S (sulphur 80%) was applied weekly
for apple scab control from green tip until thertstdi the trial period and again after the triatipd

and until the beginning of September. Treatments dose rates are listed in Table 2. Copper
oxychloride and Kumulus S were used as controtrreats.
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Figure 15. Tunnel sprayer with 8 nozzles, Tee-
jet 110-02. Water volume: 1000 |'haSprayer
made special for this trial as alternative to
knapsack spraying.

Apple scab infections on cluster leaves were asdess all leaves on ten clusters at the end of the
primary infection period and on 200 leaves on 2@m®sion shoots in July per plot. The number of
leaves with and without infection and the numbesadb spots per infected leaf were counted. At
harvest apple scab infections on single fruits vemsessed according to a 0 — 3 scale, where 0 = no
scab, 1 =<0.25 cm? 2 =<1 cm? 3 =>1 cm2haf surface covered with apple scab. Fruit
russeting was evaluated according to a 1 — 3 sedlere 1 = 0 — 10%, 2 = 11 — 50%, 3 = 51 —
100% and cracking.

Compounds effective in scab control under orchardanditions

Apple scab infections were severe in 2005 and 200&007 the primary apple scab infections
were low due to a warm, dry spring. The secondafgciions were rather severe. The strategy of
weekly applications of sulphur (4 kg h&umulus S; sulphur 80%) to control apple scabhia t
period before and after testing of the new compsumsulted in severe infections on extension
shoots in all years.

In 2005 Norponin BS liquid 2.5% resulted in the tbagple scab control on leaves of spurs and
extension shoots (Table 2). The other products &sd and effect (Table 2). The positive
achievements of Norponin for apple scab controlulted in a patent application. Apple scab
infections on fruits were generally very severetrgated fruits were 100% infected. Only treatment
with Norponin resulted in a significantly lower pentage of infected fruits compared to the control
(Table 3). No russeting occurred.

Armicarb 1.33%, Norponin BS liquid 2.5%, Saponil N..5%, Florina Proff 2.0%, Plant 4 5.0%,
Plant 7 5.0%, Cocana 1.0% and Rapeseed oil 2.0%otled apple scab on the cluster leaves at
the same level as the control treatments in 20@®IET2). Fruit infections at harvest were very
severe and russeting was generally low to mediusbl€r3).

Apple scab incidence was very low at the time ab@r assessment in 2007. All treatments, except
Plant 9, reduced apple scab infections. Later ip the incidence on untreated leaves of extension
shoots was nearly 50%. The best effect was seentadfatments with copper oxychloride, Florina
Proff, Saponil NL 2.5% and Plant 7 (Table 2). ArJest, apple scab spots were found on most
fruits with incidence > 90%, except after treatmweith copper oxychloride where only 77% of the
fruits were infested. Copper oxychloride causeadsevusseting (Table 3).
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Table 2. Infection of apple scalddnturia inaequaljson leaves, after control of infections in the
primary infection period, 2005-2007.

Dose Leaves on clusters Leaves on extension shoots

rate | Incidence %Y, primo June | Incidence %, beginning of July
Treatment % 2005 2006 2007 2005 2006 2007
Untreated 36.8 44.3 8.5 62.3 45.4 49.7
Copper oxychloride 0.02 | 10.0 - - 24.1 - -

0.05 - 13.4 2.2 - 32.1 18.4
Kumulus S 0.4 5.9 6.1 0.7 32.0 30.0 35.8
Rapeseed oil 2.0 5.9 12.4 1.1 29.3 39.1 275
Norponin BS liquid| 0.75 - 19.1 2.5 - 40.8 40.8

2.5 2.2 6.2 - 12.3 30.8 -
Quiponin BS liquid| 2.5 9.4 20.8 2.9 43.1 37.7 39.7
Florina Proff 2.0 - 9.3 2.6 - 30.3 20,4
Yucca filamentosa| 2.5 - 17.1 2.5 - 38.7 37.6
Plant 4 5.0 - 9.8 3.6 - 34.1 32.4
Plant 7 5.0 - 10.6 3.3 - 32.3 24.0
Plant 9 5.0 - 24.0 5.6 - 39.5 29.2
Armicarb 1.33 - 3.2 2.8 - 32.4 29.8
Cocana 1.0 - 12.3 1.9 - 37.1 32.4
Saponil NL 0.75 - 22.0 2.6 - 40.4 35.1
(Deruned Saponin) 2.5 - 9.3 1.1 - 30.7 23.3

-: no data
D Incidence: % leaves with infection
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Table 3. Infections of apple scabdgnturia inaequalison fruits and russeting on fruits, after
control of infections in the primary infection pedli for 2005-2007.

Dose| Apple scab on fruits Russeting’

rate | Incidence %", at harvest
Treatment % 2005 | 2006 | 2007 | 2005| 2006 | 2007
Untreated 100 100 97.6 1.1 1.3 1\6
Copper 0.02| 89.3 - - 1.1 - -
oxychloride 005| - 98.0 | 770 | - | 13 | 26
Kumulus S 0.4 86.9 98.0 90.2 1.0 1.5 1.8
Rapeseed oil 2.0 85.9 100 94.8 1,0 1/4 1.4
Norponin BS liquid| 0.75 - 99.3 97.6 - 1.2 1.8

25 | 69.1 98.0 - 1.0 1.4 -
Quiponin BS liquid| 2.5 99.3 100 97.8 1.0 1.3 2.2
Florina Proff 2.0 - 100 934 - 1.0 1,2
Yucca filamentosa| 2,5 - 99.0 96.4 - 1.3 2.5
Plant 4 5.0 - 95.8 97.0 - 1.5 2.0
Plant 7 5.0 - 100 95.4 - 15 2.2
Plant 9 5.0 - 99.3 97.2 - 1.3 2.2
Armicarb 1.33 - 98.7 98.8 - 1.8 2.8
Cocana 1.0 - 100 99.0 - 1.4 12
Saponil NL 0.75 - 99.3 95.2 - 1.2 1.6
(Deruned Saponin) 2.5 - 93.3 91.2 - 1.6 2.2

- no data

Incidence®: % fruits with infection

Russetind’: average score, scale 1-3 where 1 = 0 - 10%, 2-=50% and 3 = 51 - 100% fruits
with russeting.

A major achievement of the series of experiments twaconfirm that Norponin BS liquid 2.5% had

an effect on apple scab in the primary infectiongee A patent has been obtained. Florina Proff
2.0%, Plant 4 5.0%, Plant 7 5.0%, Armicarb 1.38%¢ana 1.0% and Saponil NL 2.5% controlled
apple scab at the same levels as the control tezasrrcopper oxyclorid and Kumulus S in the
primary infection periods in 2005-2007.

Integrated use of selected products for apple scatontrol in apple production

Natural compounds selected by REPCO were sprayaatding the RIMpro scab warning system
from start of bud break until mid June. Severity ancidence of apple scab were measured on
leaves and fruits. Phytotoxicity and russeting wassessed. The natural compounds were compared
with copper hydroxide and sulphur as standard fuidgs permitted for use in organic farming.

Field experiments were carried out in 2004, 20@®62and 2007 in the organic orchard of PPO at
Randwijk, the Netherlands, during the summer epidenSimilar experiments were done on a
commercial organic farm in 2006 and 2007. The drpants were carried out on Jonagold pruned
as slender spindles and planted in a single rovplépcab infection periods were determined by
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the Mety computer-based weather recorder and thdpRl warning system throughout the
ascospore infection period. The scab warning systaloulated infection periods based on the
hourly detected meteorological data, the modifietlsMable, the simulation of ascospore release
and the effect of previously used sprays. Experimemere carried out according to EPPO
Guidelines.

The treatments were started from bud break untieJThe interesting treatments were: copper
hydroxide and sulphur as reference, yucca extt&256a5 and 7.5 | higeither alone or with sulphur
and potassium bicarbonate at 2.5, 5 and 10 Ky &iher alone or with sulphur. Several other
treatments were applied as well, such as herbasgteand commercially promising products. These,
however, were less effective than the other treatsneScab incidence and severity assessments
were made on leaves and fruits. Phytotoxicity waasared and the percentage of class 1 apples
was determined. All data were subjected to stasikinalysis.

Efficacy of treatment schedules

Summarizing all years, it can be concluded thattni@atments with copper, yucca extract +
sulphur and potassium bicarbonate + sulphur gaeeb#st scab control on both leaves and fruit
(Figure 16). On leaves, sulphur alone was sigmifigaless effective than copper. Yucca extract
alone showed a significant effect against scabthmitcombination with sulphur was significantly
better on both leaves as well as fruit. Potassiucarbonate also showed significant control
compared with the untreated plots; the combinatiith sulphur was significantly better on fruit
than potassium bicarbonate alone. The combinatesalso significantly better than sulphur alone.
Copper showed good scab control but also incretmedmount of fruit russeting compared to the
other treatments. This resulted in the percentdgdass 1 fruit being the lowest of all treatments,
including untreated (Figure 17). The combinatiorpofassium bicarbonate with sulphur gave the
highest percentage of class 1 fruit but this wassigmificantly different from the sulphur treatnten
No effect on yield was found.
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Figure 16. Percentage of fruits affected by applgbsat harvest 2006 on a commercial organic
farm after different treatments during the primayple scab season.
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Figure 17. Percentage class 1 fruits at harvest®26Q a commercial organic farm after different
treatments during the primary apple scab season

Experiments at the experimental organic orcharcegamilar results as those on the commercial
farm. Little dose response was found when applyingca extract at 2.5, 5 or 10 | hand
potassium bicarbonate at 2.5, 5 and 10 k§ kither alone or with sulphur for extension sheaf
efficacy and on fruits. There was, however, a dasponse effect for both yucca extract and
potassium bicarbonate on cluster leaves.

It is concluded that yucca extract and potassiucarbonate, both in combination with sulphur,
have the potential to replace copper treatmenisgltine primary apple scab season.

Disseminating knowledge: Using potassium bicarbonatin grower’s trials

REPCO research has yielded scientific evidence slombe compounds, especially potassium
bicarbonate and Yucca formulations in combinatiothvsulphur, have an effect ovienturia
inaequalisinfections.Control did, however, not always reach the levalidel by commercial fruit
growers and several practical issues need to beesslel before these materials can be considered
as a useful alternative to copper.

As part of the dissemination activities of BioFAdvies in REPCO, in 2007 a group of five
commercial organic fruit growers in the Netherlawdss invited to form a working group that
should develop and test a strategy to apply these materials as alterative to their normal scab
management strategy. On all five organic farmsoglbbf full-grown Elstar trees was split into a
‘Standard’ part that was treated according the fatmategy, and a 0.5 to 0.75 ha large
‘experimental Bicarbonate Strategy’ block. Eachvggo had access to a weather station and used
infection calculations according to RIMpro in hisasion-making. During the growing season,
growers made their own decisions on scab manageimetht on farm strategy and on the trial plot.
In case of doubt they consulted their advisor. Byithe primary season, applications were mainly
aimed at preventing ascosporic infections, durirggecondary season at the prevention of conidial
infections on fruits.

The weather pattern in 2007 caused an exceptiamahyy infection season for the Netherlands:
March and April were exceptionally dry. No primapgple scab infections developed during these
months. Rain events in the period from 6 to 12 Mayught out extreme numbers of ascospores.
During the dry periods in March and April, howev@rowers tended to use their overhead
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irrigation frequently, sometimes causing infectmmnear infection events. In contrast to the warm
and dry spring, the summer of 2007 was wet anddeldubut temperatures were above normal.

As the pattern of apple scab infections was confgp@rfar the five trial orchards, all with the Elsta
cultivar, differences in disease development reéftee efficacy of the scab management strategy.
The scab lesions found on fruits at harvest werte qumall, suggesting that these had been caused
by infections in June-July rather than earlier. T&we number of scab-infected fruits is remarkable
when compared to the high number of infected leawegg summer in most orchards. For organic
production the incidence and severity of scabbedsfrat harvest were low and the result quite
acceptable. From the pinpoint lesions found at éstrvhowever, more scab lesions might develop
during storage. This will be accessed on the stfstets in a follow-up project.

The results of the trials confirm earlier obsemasi that in organic orchards in the Netherlands an
apple scab epidemic grows exponentially when naitrotled properly, even on moderately
susceptible apple cultivars like Elstar. Withoutnitol measures, the disease progress curve
matches the rate of development of new leaves ershioots, starting from any level of primary
attack. This necessitates sanitary measures aedtieé disease control during the period of
primary infections for early season disease controt a low disease level at any given point in
time during the growing season does not allow fgerruption of the spraying plan when the
management aim is not only to prevent infectionshenfruits but also to keep inoculum levels at a
low level.

In 2007 the growers were able to manage apple withlpotassium bicarbonate + sulphur as well
as with their standard strategy, provided they @ause lime sulphur in difficult situations. On
average, the amount of scabbed fruits in the baaate and in standard treated plots was equal
(Figure 18).

Epidemiology of apple scab on Elstar
Jaap Flikweert, Kraggenburg, 2007
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patum development on Elstar. Jaap
‘+Standard — = Bicarbonate - -a- - Shootlength ‘ F"kweert, 2007.

No obvious phytotoxic effects were observed ondsawr fruits resulting from the use of potassium
bicarbonate (5 kg i and sulphur (5 kg 3. The combination with a foliar fertilizer, howaye
resulted in severe leaf damage and leaf drop. ddndirms the experience of other advisors who
found that bicarbonate should not be tank-mixedh wther materials to prevent physical problems
in the spray solution and phototoxic effects.

Although the results of these trials are highly a@maging, many questions are still open.
Knowledge on the mode of action and physical prisgeof potassium bicarbonate as fungicide are
necessary to develop sound scab control stratefieseffect of the change of materials used for
scab control on the complex of other orchard dseasich as mildew, sooty blotdtectria, black-

rot and different storage diseases, need to béestudder practical conditions as well.

Finally, potassium bicarbonate can only be usedrignic fruit growers in Europe as alternative to
copper after being notified, positively reviewedddisting in Annex 1 of 91/414 EC to be able to
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be registered as crop protection substance in angpean country, being positively reviewed and
listed in Annex 2B of the EEC 2092/91 to be allowfed use as crop protection substance in
organic farming in Europe, and having received lloegistration as plant protection product in the
individual EU Member States.

Biological control of apple scab

Biocontrol strategies and sources of candidates

Apple scab epidemics are initiated by ascosporgwiagary inoculum produced in overwintering
leaves. Micro-organisms present in apple leaveeadt fall may interfere with the pathogén
inaequalisduring leaf colonisation in autumn, resulting ine@uced number of fruiting bodies and
ascospores produced by the pathogen in springr Afimary infections caused by ascospores in
spring, scab epidemics progress until autumn witiftiple infection-sporulation cycles. Epidemics
during summer are driven by conidia produced byrbpghic mycelium developing under the
cuticle of apple leaves. In this situation, antagisnpresent in the phyllosphere may interfere with
conidia of the pathogen during sporulation or ititec

The REPCO strategies were to evaluate whether Fupggllosphere inhibitors suppresé.
inaequalisascospore production in spring and conidiationndusummer epidemics. Scab infected
apple leaves from organic orchards, old standaektor abandoned orchards without any cropping
management were collected at 216 locations in gthé&tlands, Belgium, and northwest and central
Germany. A collection of fungal cultures was buift with endophytic isolates obtained from
surface-sterilised leaves and isolates obtainad &porulating colonies &f. inaequalis.

Since the aim of the study was to contribute todé&eelopment of commercial biocontrol products,
only candidates were considered which fulfillecaage of criteria considering major constraints in
development of biocontrol products. Candidates wested on apple seedlings and selected isolates
subsequently under orchards conditions during teasans on fallen leaves during winter and in
tree canopies during summer. For the superior antsty, protocols for mass production,
downstream processing and formulation were develope

Screening protocols

A rapid throughput system was used for a first &het candidate antagonists regarding their
potential risks and economic feasibility for deyettent into a biocontrol product. Fungi belonging
to the generaspergillus Penicillium or Fusarium were discarded because of the potential of
various species within these genera to produce toyes. The remaining isolates of fungi were
cultured on nutrient media and spore production determined. Isolates producing less than 1 x
10° spores per plate were discarded because of agirodwf such isolates is considered not to be
cost-effective. Subsequently, isolates growing & @nd at low water activity were selected
because they were considered to be cold-tolerahtieought-tolerant. These characteristics are pre-
requisites for successful colonisation of the pbgphere. Isolates growing at 36°C were discarded
because such isolates may demand special riskestaldiring a registration procedure. Less than
50% of the tested isolates passed these firstraogesteps.

The potential candidate antagonists to suppressdhiglia production o¥. inaequalison infected
leaves was tested on young apple seedlings. Sgedliere sprayed with conidial suspension¥.of
inaequalisand placed in a moist chamber. After 5 days intabaantagonist suspensions were
applied. After further incubation, the number ofhimha of V. inaequalisproduced on apple leaves
was determined. A few antagonists were identifiedictv reduced conidia production &f.
inaequalisby more than 80%.

Promising isolates were selected and assessedadtrsrale Solid-State Fermentation (SSF) for
their suitability for large-scale biotechnologicaroduction processes. Several fermentation
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conditions regarding media and incubation condgiamre evaluated. Only antagonists that passed
this screening step were tested in subsequentiegr@s in the orchard.

The step to the orchard

Antagonists on overwintering leaves. In autumn of 2005, 25 fungal isolates belongingliféerent
genera were applied on apple leaves from the argbyimanaged orchard in Randwijk, the
Netherlands. Treated leaves, fixed in nettings,ewdaced on the orchard floor until next spring.
Soil coverage by leaves was estimated at the biegjrof the experiment and again in early March
2006 to quantify possible treatment effects on tegjradation. Six treatments with fungal isolates
enhanced leaf degradation. Sub-samples of thectteaterwintering leaves were collected at the
end of January 2006, and the content of DNA/ofnaequaliswas quantified by species-specific
real-time PCR (TagMan-PCR). Eight fungal isolatesluced the amount df. inaequalisin
residues of leaves treated in the preceding autwrup to 72% (Figure 19). At the end of March,
leaves were collected in the orchard to quantiéy/gbtential ascospore production\yinaequalis
Only one antagonistic isolate, R406, significamédguced ascospore production. After treatment of
scabbed leaves with this antagonist in the pregeditumn, 70% less ascospores were found in
spring.

12000
10000
)
E
2 8000
Q
@©
k=
= 6000 — — — —
©
>
Z 4000 EE R LAY R
(@]
o
200 H-——— —(— —— - ]
0
O O O N N~ O A MM~ O d O 910 © 0 0 d M T O o
c © 000 000 o000 dddd<I<$I I I I T I I TS o
80:01010:010:0:0:0:01010:(IQ:DC(IQ:D:(IKDC(IKD:O
™
>

Figure 19. Effect of antagonist applications on #raount of DNA oWenturia inaequalisn the
residues of 80 treated scabbed apple leaves. Leawated in October 2005 overwintered on the
orchard floor and were sampled at the end of Jagudf07. Yellow bars represent values
significantly different from the untreated control.

Antagonists during summer epidemics. A series of eight experiments was carried outd062 each

on a different set of trees of the apple varietpagmld in an organically managed orchard at
Randwijk, the Netherlands. Trees were pruned dusimgng and summer so that trees produced
new shoots with young leaves highly susceptible Yorinaequalis Four different candidate
antagonists were applied to leaves and the pramtucti conidia byV. inaequalisvas quantified on
treated leaves. From the four tested antagonistly, the first formulated spore product of the
antagonist H39 significantly reduced pathogen dption by 35 to 55%. In 2007, apple trees were
treated with formulated H39 with similar results.sfgnificant reduction by 51 to 69% was found
for two assessment dates (Figure 20). However, latea assessment date no difference between
treated and untreated trees was found. This maguegeto a reduced quality of the available
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antagonist product which had an insufficient shéd. A second antagonist, R406, which had
shown high efficacy against ascospore productioovanwintering leaves in the earlier experiment,
had been included in the experiment and also shqueetilal antagonistic effect against conidia
production ofV. inaequalis
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e ns. Figure 20. Effect of antagonists H39
S * % n.s. and R406 on conidia production by the
250 L * apple scab fungu‘e{e.n.turia inaequalis
3 under orchard conditions.

o v * significantly different from untreated
é 0 — control; n.s. no significant difference;
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Development of prototype biocontrol products

Final experiments were carried out to develop mafor mass production, down-streaming and
formulation of the two selected antagonists R406d89. Fermentation was based on the Prophyta
laboratory scaled SSF system. Spore production ald-State Fermentation was investigated
cultivating isolate®n substrate mixtures consisting of catslrolled oatsFor the strain H39 it was
possible to harvest more than 1.5 X t@nidia per gram culture substrgthv input). For R406,
spore production depended on substrate compositimh duration of incubation. However, the
overall quantities and qualities of produced spoeee not satisfactory (Figure 21).
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Figure 21. Effect of growth substrate and incubafperiod on spore quantity and quality of R406.

Unfortunately, most samples of the produced fimabpcts of both isolates showed a limited shelf
life. The only exception was a formulation of sporessofate H39 as a wettable powder. Even after
8 months of storage at 4°C or -20°C, sufficientrepavere viable and able to germinate on nutrient
agar (Figure 22). Since spore products were deedldpr application on leaf surfaces, UV light
may affect spore survival after application. Spomsduced and formulated under various
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conditions were tested for their susceptibility®’ light. Spores of H39 formulated as wettable
powder showed a lower susceptibility to exposurg¥olight than spores produced and formulated
under other conditions. Unfortunately, the finatnimlated product regarding spore production,
shelf life and UV stability could not be tested its potential in apple scab control in orchards
during the project period.
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Figure 22. Effect of different formulation technéguon shelf life of spores of H39 mass-produced
in Solid-State Fermentation and stored at +4 °C.

The next research steps require testing of thetedfeH39 during a whole scab epidemic at orchard
level. In these studies, sufficient product qu#ditof formulated product of H39 as wettable
powder are needed. Furthermore, the potentialrofidtated H39 to reduce ascospore production in
overwintering apple leaves should be assesseddRasthese data, a decision on the development
of a commercial biocontrol agent containing H39 wé possible.

Enhancement of degradation of overwintering appledaves to reduce the
ascospore potential of scabMenturia inaequalis)

Venturia inaequalisthe scab fungus, infects both fruit and leavesulting in a lower production of
guality apples. The life cycle &f. inaequalisconsists of a sexual and an asexual phase. Dtiming
sexual phase the fungus lives on fallen leavesih@se leaves ascospores are formed in fruiting
bodies during winter. These ascospores are theapyimoculum in spring and will infect the newly
formed leaves and fruit. It has been demonstrdiatl & lower number of fungicide applications
were needed to control scab in low-inoculum orckard

In REPCO, various treatments of fallen leaves wareied out to enhance leaf degradation, resulting
in reduced production of ascospores on such ledwieso-organisms play an important role in leaf
degradation. The effect of several leaf treatmentsicrobial communities was studied. Members of
the communities were identified which dominatedowerwintering leaves with lower ascospore
production oiV. inaequalisand thus may have an antagonistic effect on ttiegan. Furthermore, the
role of earthworms in leaf degradation was studi@datments to increase consumption of leaves by
earthworms and to increase earthworm populationscimard soils were assessed.

Leaf treatments stimulating degradation

There are several methods to redvcénaequalisinoculum in orchards. One of the most effective
methods is an application of 5% urea at leaf faika stimulates the decomposition of leaves and
reduces the amount of ascospores. However, ungadsiced synthetically and is not approved in
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organic culture guidelines. The objective is todfimlternatives for urea that simulate the

decomposition of apple leaves and reduce ascogpodection.

Experiments were carried out in the period 2008072by PPO. Leaves were picked and dipped in
different substances (Figure 23). After dipping thaves were placed in iron nettings and placed
on the orchard floor (Figure 24). Leaf area was suead at the beginning of the decomposition

experiment. Leaf degradation was measured twicedset January and April.

Figure 24. Leaves placed in iron nettings on the
orchard floor.

Figure 23. Dipping of leaves.

A sub-sample of the leaf residues of each sampkeim@ibated in moist chambers for 21 days to
allow maturation of asci. After incubation, leakidues were transferred into bottles containing
water. Air was bubbled through the water for 2 ésulting in heavy turbulence. Thereafter, the
resulting suspension was passed through a siementove leaf debris. Ascospore concentration in
the suspensions was determined microscopically. pitoelucts that were tested were: urea,
Coniothyrium minitangContans), beet residues (Vinasse and MelasseppQst tea, amino acids
(Aminosol), calcium hydroxide, difenoconazole amdgssium phosphonate.

A significant effect was found compared with thenttol when leaves were dipped in urea (Figure
24). Adding extra earthworms increased leaf dedrmatiaeven more than urea. This shows the
importance of earthworms to reduce the amount o€ufum source during winter and spring.
Dipping the leaves ioniothyrium minitang8 kg/ha) decreased leaf degradation. On 18 Aqaril
significant difference in effect was found betwedbe control, urea and the treatment with extra
earthworms. Coniothyrium minitans showed significantly lower leaf degradation at Hoot
concentrations. Beet residues (Vinasse; 600%) lgave the lowest leaf degradation. In two other
years, beet residues actually stimulated leaf diagi@n in different concentrations.

32



REPCO 501452 Publishable Final Avtivity Report

B Ist Observation, 21 March B 2nd Observation, 18 April
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Leaf degradation (%)

Untreated Urea Beet residues Coniothy rium Coniothyrium  Untreated with
600 I/ha minitans 4 kg/ha minitans 8 extra
kg/ha earthworms

Figure 24. Leaf degradation in the dipping expemnen 21 March and 18 April 2005.

Significant differences were found in the ascosgoauction after dipping the leaves in different
treatments (Figure 25). Urea showed a significalotlyer ascospore production per 100 leaves and
per gramme leaf. The treatment with beet resid6@é { ha') also reduced ascospore production.
In two other experiments beet residues reduceduh#er of ascospores in different concentrations
and for some concentrations showed no significdfgrdnce from urea. In 2006, all concentrations
of beet residues reduced the number of ascospomgsazed to untreated. The concentration of 200
and 400 litres per hectare tended to give the Bigtegluction of ascospores. In one experiment the
amount of ascospores was reduced by 92% (per E3@dg when potassium phosphonate was
dipped together with amino acids (data not shown).
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Figure 25. Ascospore production of 100 leaves pEatiment in the dipping experiment.

It was concluded that in most experiments urea @gasgnificant stimulation of leaf degradation.
Significant reductions of ascospores by urea wenend as well. Compost tea and calcium
hydroxide showed no stimulation of leaf degradatima gave no reduction of ascospores. Only a
dipping treatment combined with potassium phospteosanificantly increased leaf degradation
and reduced the amount of ascospores compareduniitbated by 92% and was not significantly
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different from the treatment with urea. No diffeces were found in leaf degradation and reduction
of ascospores of amino acids from plants or animals

The C. minitanstreatments showed a significantly lower decompmsicompared with untreated.
C. minitanshad no significant effect on the ascospore pradanatompared with untreated in both
years. A higher concentration of 8 kg/ha neithsulted in a lower amount of ascospores.

The dipped treatment of beet residues of 600 pge hectare showed a reduction in number of
ascospores and leaf degradation in 2005. In 20026607 beet residues stimulated leaf degradation
and decreased the number of ascospores. A ser@moéntrations was tested in 2005-2006. The
optimum concentration of beet residues found is #periment was 400 litres per hectare. No
stimulation of leaf degradation was found after lginjg another type of beet residue (Melasse).
Melasse showed no effect on ascospore production.

Role of micro-organisms in overwintering apple leags

The effects of cultural practises on micro-orgarsismturally present on or in green and senescing
apple leaves and their interaction wih inaequaliswere evaluated by PRI. Leaf samples were
obtained from the field experiments described ab®MA was isolated from several hundreds of
leaf samples. PCR-DGGE analysis was performed enb#cterial and fungal communities of
samples collected in autumn. From correspondingssimiiples of leaves, ascospore production of
V. inaequaliswas assessed in spring. After real-time PCR amsalfBagMan-PCR) became
available during REPCO, also the amount of DNA/oinaequaliswas quantified in leaf samples
collected in spring. Treatments, especially witbay had a strong effect of presence or absence of
certain bands. Correlations were found betweeraiceltand positions present in DGGE gels with
reduced amounts of DNA or ascospore¥ oinaequalispresent in leaves in spring. The presence of
several bands representing certain bacterial aydupopulations was correlated with low amounts
of DNA or ascospores df. inaequalisin leaves. Sequencing of bands from fingerpriraeegfirst
insights in fungal species that possibly countettaetdevelopment of. inaequalisn apple leaves.

DGGE fingerprinting

Apple leaves fixed in nettings were treated wittledent products such as urea (reference), Vinasse,
Melasse and amino acids in autumn (see above)tetrdeaves were subsequently placed on the
orchard floor in the organically managed orchar®B0O at Randwijk, the Netherlands. Decomposition
and ascospore formation in spring was determinedh-samples of treated leaves for DGGE
fingerprinting were collected in autumn. Sub-saaspbf treated leaves for TagMan-PCR were
collected end of winter. DNA was isolated from |lsamples and PCR amplification of fungal ITS
sequences and of bacterial 16S rDNA was perforr®&R products were analysed by DGGE.
After electrophoresis, the gels were stained andtqgmaphed. Banding pattern analysis and
comparison of gels was processed by Gelcompartivaoé. Experimental data were included in
this database containing band positions and reldiand intensities. Bands from DGGE patterns
were excised, sequenced and the obtained sequeacedlasted against all sequences available in
the NCBI genome sequence database. The most cletalgd species was identified.

For quantification ol. inaequalisin leaf samples, specific primers and a probe wesgned and
used for amplification and detection in real-timging an ABI Prism 7500 Sequence Detector
System. Calibration curves for the quantificatidn\b inaequaliswere prepared with a dilution
series of genomic DNA. A fixed and known amountirdérnal extraterrestrial DNA control was
used to exclude DNA extracts showing PCR inhibition

DNA samples extracted from leaves representingdifit replicated treatments were analysed by
DGGE after PCR amplification of fungal ITS sequenoce direct or nested PCR amplification of
bacterial 16S rDNA genes. The total number of déifeé bands detected was approximately 25 for
fungi, 34 for bacteria after direct PCR amplificatibefore DGGE analysis and 37 for bacteria after
nested PCR amplification before DGGE analysis. Aangple is shown in Figure 26. From the
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various leaf treatments assessed, only the refergeatment with urea caused significant shifts
within both bacterial and fungal communities.

A B B C
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Figure 26. Fungi ITSDGGE of leaf samples from b#8kC, treatments 1-9, field experiment 2007.
M = marker; No 1-9 = different treatments; ABCDEHxocks;Alt = Alternaria alternata; Ven =
Venturia inaequalis; Pho = Phoma fimeti; Cla = ©kgmbrium cladosporioide2005 = interesting
bands from field experiments Randwijk 2003/2004 20@#/2005Mlycosphaerella punctiformis
Ramulariasp.

Note the different band patterns representing fliegganmunities for leaves treated with urea coded
A2, B2 and C2.

For each band position, absence or presence inntheidual samples was determined using
Gelcomparll. The concentration Wt inaequalisDNA measured by TagMan-PCR and the number
of ascospores produced in the leaf residues onthieidual samples with presence or absence of a
certain band were statistically analysed usingtst¢ = 0.05). Bands present in all samples or in
less than three samples were not analysed.

In 2005/2006, two band positions, coded F31_8 &fl &, were identified which correlated with
significantly lower amounts of ascospores produceft of leaf residue in samples with presence
of the respective band. For the experiment 2006720 number of such band positions was 1 for
the concentration oV. inaequalisDNA and 4 for the amount of ascospores producedeah
residues (Fcar4l 9, Fcar67_3, Fcar71_7, and Foay9® both experiments urea had been applied
as reference treatment. In experiment 2005/2006uhgicide difenoconazole had been applied as
additional reference treatment. Both compounds leakeown direct effect oN. inaequalisand
possibly also have a direct effect on other miablmopulations. Since both treatments may
interfere directly with microbial populations, datmalysis was also conducted without such
treatments. Results obtained for bands F31_8 ald 4%experiment 2005/2006) and Fcar4l_9,
Fcar67_4, Fcar71_7, and Fcar96_6 (experiment 2008)2vere similar when treatments with urea
or difenoconazole were excluded from the analylsisshe presence of the identified bands, the
amounts of ascospores produc&depf residue was 66% (F31_8), 86% (F59_4), 63% &L 9),
70% (Fcar67_4), 63% (Fcar71_7), and 90% (Fcar9&wer compared to samples that did not
show the respective band. Examples are shown urésg27 and 28.

In most cases, the presence of band positionsatig¢darrelate with enhanced leaf decomposition.
Only the presence of band position Fcar31_8 (empamrt 2005/2006) was correlated with a 50%
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reduced leaf weight after overwintering compareddamples without this particular band. Data on
the production of ascospores totally produced erlehf residues of 80 leaves gave the same results
as the analysis of ascospore productidmgleaf residues.

With a similar analysis for DGGE bands represenbagterial communities after direct or nested
PCR bands were identified that correlated with ificgmtly lower concentrations of. inaequalis

DNA (TagMan-PCR) or with significantly lower amosnbf ascospores produced tgf leaf
residue in samples with presence of the respebtwes.
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Figure 27. Concentration df. inaequalisDNA mg* leaf and amount of ascospores in leaf residues
in samples with presence or absence of band posk®l 8 on DGGE for fungal community
fingerprinting. Leaves for DGGE fingerprinting wesampled on 10 November 2005.
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Figure 28. Concentration df. inaequalisDNA mg* leaf and amount of ascospores in leaf residues
in samples with presence or absence of band positar67_3 on DGGE for fungal community
fingerprinting. Leaves for DGGE fingerprinting wesampled on 4 January 2007.
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Sequences of interesting bands have been obtamkdralysed. Final validation steps are ongoing.
DGGE in combination with sequence analysis of oladibands was applied in REPCO to identify
new fungal and bacterial antagonists against at plathogen. The obtained results show that it is
possible to relate band patterns to environmerdéh @dn pathogen development and to identify
relevant bands. This technology can be used infuhee in screening programme to identify
antagonistic organisms within complex microbial plagions as a novel screening tool.

Stimulating earthworm activity

Some earthworm species specifically feed on falEaves. Examples areumbricus terrestris
Lumbricus rubellusand Aporrectodea longalt is assumed that promoting these earthworm
populations might contribute to enhanced leaf ddgian and thereby reduce ascospore inoculum
of V. inaequalisin early spring. Therefore, in this part of REPEXperiments were carried out to
stimulate earthworm populations with the aim toréase leaf degradation and to reduce scab
inoculum during winter.

A field experiment was initiated in autumn 2003 aoditinued until winter 2006-2007. Plots were
treated with different organic materials to inceeasarthworm populations and their ability to
decompose apple leaves. Treatments were applidteagame plots during three consecutive years.
The treatments were chicken manure as a standstnent, mulch, spent mushroom substrate and
cattle manure. Quantities of organic material wadgusted to standard annual nitrogen amounts
under commercial organic apple production conddidbarthworm numbers and their weight were
determined in sub-plots, and leaf degradation weasured. In addition, a combination experiment
was done where treated leaves were placed in thikzfgion treatments during the winter 2005-
2006. The experiment was located at an organicadintained apple orchard of 6 ha. Trees were
pruned to modern spindle shape. The experimentptaae on cultivar Jonagold.

Subplots were established in the orchard for fedtilon treatments. They were maintained from
autumn 2003 till spring 2007. Each plot consistedre row of fruit trees with a length of 8 trees
(Figure 29). Five earthworm sampling plots werealeisghed within the fertilization plots. Each
earthworm sampling plot was used only once durhng tbtal experimental period. Hence, five
earthworm samples were taken, i.e. in October 28@8i 2004, October 2004, November 2005
and November 2006.

0 0 0 0 0 0 0 0
buffer tree |- = — buffer tree

0 =tree 1 = earthworm sampling plot
Figure 29. Lay-out of the plots.

Number and fresh weight of earthworms and leaf agmsition were recorded. The procedure for
measuring number and biomass of earthworms wasnination of using the repellent allyl
isothiocyanate (AITC), a component of mustardwith hand sorting.

Efficacy of treatments on earthworms

The earthworm samples taken in October 2003 weed us determine which species of
earthworms were present in the orchard. A limitatnber of species were found in larger
guantities. These werleumbricus rubellusAllobophora chlorotica Eisenia fetida Apporectodea
caligenosaand Aporrectodea longaFrom thesd.. rubellusandA. longaare leaf-eating species.
Small numbers of other species were found, lLembricus terrestris Lumbricus castaneus
Apporectodea trapezoideSctolasion cyaneurandOctolasion tyrtaeumlt was noted that burrows
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of L. terrestriswere found in relatively high numbers, but limitadmbers of earthworms were
caught with the combined allyl isothiocyanate sangpimethod and hand sorting.

The measurement of April 2004 was meant to estahligicture of the numbers and fresh weight of
the most important earthworms before fertilizatioeatments started. It was found thatubellus
was by far the most abundant leaf-eating earthwepmcies in the orchard samples. Further
research focused dn rubellus.The category of “others adults” mainly consistéd\pporrectodea
caliginosa A high variation in both numbers and weightlofrubellus over different plots was
noted.

In 2005 numbers and weight bf rubellusadults were increased by the cattle manure tredtme
Although there was a similar tendency forrubellusjuveniles, this was only significant for fresh
weight. Adults from other earthworm species inceglasy number and weight in the mushroom
substrate and cattle manure treatments.

No increase in numbers and weightlofrubellusadults and juveniles was found. Numbers, and
especially weight, oL. rubellusadults and juveniles were lower than in 2004. l&dfrom other
earthworm species increased in number and weigheicattle manure treatment.

In 2006, numbers and weight &f rubellus adults were increased by the mushroom substrate
treatment. Numbers and weight of adult other easthwspecies were increased as well, not only in
the mushroom substrate treatments, but also idtite manure and mulch treatments and similar
tendencies were found in juveniles of other eartimvspecies.

Earthworm numbers and weight found in 2006 arerdéiselt of tree years consecutive treatments.
Differences were found between years.

Both, numbers and weight &f rubellusadults and juveniles and also other earthwormispec
were found to be significantly lower in 2005 than2004 and 2006. Both, numbers and weight of
L. rubellusadults and adults of other earthworm species asa@ in the mushroom substrate and
cattle manure treatments when all years were agdlggether. No significant effects were seen for
the juveniles.

Efficacy of treatments on leaf degradation

L. terrestrisis the largest earthworm in our experimental ordbavhich mainly feeds on fallen
leaves. Only low numbers df. terrestris were caught with the combined iso allylthiocyanate
sampling method and hand sorting, while many busrexere found that were associated with the
presence of this earthworm. Because of the low musnbollected oE. terrestriswe were not able

to detect an effect of fertilization treatmentsmmbers of weight of this major leaf-eating species
Numbers and biomass of earthworms was considetaligr in 2005 than in the other years. This
was most probably due to early frost in autumn postponing further sampling till after the cold
spell. It is known that optimum temperature liesamen 10 and 20°C for most earthworm species
and below 0°C they do generally not survive. At ttie time of sampling, from 29 November till
15 December, earthworms probably retracted deepertihe soil and were less efficiently caught
with the method used.

Adults of L. rubellusnearly doubled in numbers and biomass when sal fedilized with cattle
manure compared to the standard fertilization weiicken manure. In most situations food is
limiting growth and size of the earthworm populaicas demonstrated by the general increase in
population in response to amendments. Also, théitgud organic amendments is as important as
guantity. This was also demonstrated for apple and$ Nonetheless, no effect was measured on
leaf degradation as a result of the fertilizatimmatments. This was surprising, especially because
clear stimulation of microflora on fallen leavesaasonsequence of urea spraying and an increased
leaf consumption have been reported. Doubling thabers of earthworms may not be enough to
reach a measurable increase of leaf degradati@velsedipped in 30 % or 60 % Vinasse solutions
promoted leaf degradation in the combination expent, independent of the fertilization
treatment.
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The following conclusions can be drawn. Mushroonbsstate and cattle manure stimulated
population development a&f. rubellusand other earthworm species. The population iseredthe
leaf-eating earthwornh.. rubelluswas not enough to increase leaf degradation. Kextebf the
fertilization treatments through earthworms was destrated on reduction &fenturia inaequalis
inoculum during winter. Vinasse treatments of lesawan contribute to increased leaf degradation.
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2. Dissemination and use of knowledge
Major dissemination activities of REPCO

Results of the dissemination and exploitation d@ts of the scientific achievements in REPCO:

* Information on results of screening experimentshvpbtentiators of resistance and fungicides
for control of downy mildew of grapevine providedl @r available for 60 industrial companies
and 10 scientific institutes.

» Information on results of screening experimentshwgbtentiators of resistance and fungicides
for control of apple scab provided to or availafde 30 industrial companies and 2 scientific
institutes.

» Information on results of 14 field experiments with potentiators of resistance and fungicides
for control of downy mildew of grapevine providemldr available for industrial companies and
scientific institutes.

» Information on results of 12 field experiments wfth potentiators of resistance and fungicides
for control of apple scab provided to or availalie industrial companies and scientific
institutes.

» 6 dissemination trials for apple growers in theRdetands and Denmark.
» 45 presentations of REPCO results at internatisciehtific conferences.

* Various presentations of REPCO activities and testd growers, advisors and the general
public during meetings and open days.

» Close collaboration with potential producers ofdaiotrol agents within REPCO.

» Application of one patent on the use of potentmtoi resistance and fungicides for control of
downy mildew in grapevine.

» Application of five utility models and five patent& the use of potentiators of resistance and
fungicides for control of apple scab.

» Information on REPCO objectives, achievements aradigations available on www.rep-co.nl

After the project period, further scientific puldions, conference contributions and two patent
applications are foreseen.
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Exploitable knowledge and its use

REPCO produced exploitable knowledge on the usesesferal potentiators of resistance or
organically based fungicides in organic productaingrapevine or apple. Such novel products
showed promising activity against downy mildew o&mevine Plasmopara viticolaand/or apple
scab Yenturia inaequalis and may have a potential for the control of otplmt diseases. An
antagonistic isolate for effective control of applsab has been found as well. In part, exploitable
knowledge has been or will be protected by patgmlieations to facilitate the commercial
development of plant protection products by indastr General information on REPCO patent
applications is given in Table 4.

REPCO evaluated a substantial number of formulatedon-formulated products obtained by
various industries or scientific institutes (Talde REPCO partners have agreements with such
industries or scientific institutes and knowledgetest products has, on the basis of agreements,
been exchanged directly between REPCO partnerstl@despective industries or scientific
institutes so that this knowledge can be exploitedother cases, knowledge is available for
industries on request and/or will be published tid be available for exploitation by industries.

It is planned to publish results from the whole REPscreening programme. These publications
will include details on all materials tested, beth materials that were effective and those theatew
not. Publication of negative results is of impodano all who are planning similar research in the
future, as it will guide them as to which materi@select and which to avoid.
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Table 4. General information on patent applicatidmysREPCO partners.

Exploitable Exploitable Sector(s) of Time-table for Patents or other | Owners & other Plans for
knowledge product(s) or application commercial use | IPR protection partner(s) exploitation
measures involved

A new material | Formulated Plant protection | ~5-10 years for | Patent application PPO (lead owner), Contacts
for control of scalj product based on| industry, development submitted: “New | UoA, LIFE established with
in organic apple | extract (s) from | especially organia composition for several industries
growing Yuccaspp. apple growing control of foliar

diseases”
A new material Formulated Plant protection | ~5-10 years for | Patent application LIFE & Nor- Under negotiation
for control of scaly products based onindustry, development submitted: “A Natur ApS (lead

In organic apple

extract (s) from

especially organic

natural product

owner)

growing Camelliaspp. apple growing having a fungus

Trigonella inhibiting effect

foenumgraceum on specific fungal

Rosmarinus pathogens and a

officinalis, growth promoting

Thymusspp., effect for

Origanumspp., improving plant

Salviaspp. and/or production®

Menthaspp.
A new material | Formulated Plant protection | ~ 5-10 yearsor Patent application LIFE & Nor- Under negotiation
for control of scal products based onindustry, development submitted: “A Natur ApS (lead
in organic apple | extracts of especially organic natural product | owner)
growing Quillaja apple growing containing

saponaria fenugreek, tea

Chenopodium
quinog
Camelliaspp.,
and

a saponin-
containing plant
material

and/or rosemary
having fungus
inhibiting and
growth promoting
effect for
improving plant

production and its
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Exploitable Exploitable Sector(s) of Time-table for Patents or other | Owners & other Plans for
knowledge product(s) or application commercial use | IPR protection partner(s) exploitation
measures involved
use”
A new material | Formulated Plant protection | ~ 5-10 yeargor Patent application WBI and Klinik | Contacts
for control of products based onindustry, development submitted: far established with
downy mildew in | alkylphospho- especially organia Alkylphospho- Tumorbiologie, | several industries
grapevine lipid and lyso- grapevine lipid and lyso- Freiburg,
growing phospholipid growing phospholipid for | Germany
plant protection
Fungicidal Organic fungicide| Plant protection | 2010-2012 Patent application FiBL
activity of a plant | based on plant | industry, considered:
extract, extraction extract especially organia Fungicidal
procedure agriculture activity of a plant
extract; extraction
procedure
A new material | Product based on| Plant protection | ~5-10 yeargor Patent application PRI Contacts

for control of scab
in organic apple
growing

spores of an
antagonistic
fungal isolate

industry,
especially organic
apple growing

development

considered: Use
of fungal isolate
for scab control in

apple

established with
industry
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Table 5. List of knowledge exploitable by industioe in other research activities.

Industry / Institute Materials Information Knowledg e
owner
ChiPro GmbH Bremen D| 5 Chitosanes Efficacy agdfvsin vitro or on | WBI
seedlings
DEGUSSA GmbH, 7 Adhesives and | Efficacy against Pv in vitro or on WBI
Dusseldorf, D detergents seedlings
Madora GmbH, Lérrach, | 1 Plant extract Efficacy against Pv in vitro or gqn\/BI
D seedlings
Novosil, Novosibirsk RUS 1 Extracts from Efficacy against Pv in vitro or on WBI
spruce leaves seedlings
Oro Agri Int. Ltd. Hoppe, | 1 Extract from Efficacy against Pv in vitro or on WBI
CH orange skins seedlings
Culture Collection of 3 Algae Efficacy against Pv in vitro or onWBI
Algae and Protozoa, seedlings
Argyll UK
Elicityl, SA Crolles, F 5 Elicitors Efficacy againBv in vitro or on | WBI
seedlings
AkzoNobel, Deventer, NI 6 Peroxides Efficacy agasin vitro or on | WBI
seedlings
CEVA Centre d'Etude et | 3 Algae extracts Efficacy against Pv in vitro or otWBI
de Valorisation des seedlings
Algues, F
Nor-Natur ApS, DK 8 Plant extracts Efficacy agaiBstin vitro or on | WBI
seedlings
Syngenta Crop Protection 2 Bion and DCINA| Efficacy against Pv in vitro or onWBlI
AG, Basel, CH seedlings
Spiess-Urania Chemicals 1 Sticker Efficacy against Pv in vitro or onWBI
GmbH, Hamburg, D seedlings
Lebosol Diinger GmbH, | 2 Phosphonate and Efficacy against Pv in vitro or on WBI
Deideshem, D aminoacids seedlings
Wacker Chemie , 1 Polysaccharide Efficacy against Pv in vitro or oNVBI
Burghausen, D seedlings
Proagro GmbH, 1 Adhesive Efficacy against Pv in vitro or onWBlI
Abenberg, D seedlings
Univ. of Haifa, Israel 1 BABA Efficacy against Pw vitro or on | WBI
seedlings
Univ. of Freiburg 3 Bacteria and Efficacy against Pv in vitro or on WBI
plant extracts seedlings
Klinik fir Tumorbiologie | 20 Phospholipids | Efficacy against Pv in vitro or on WBI
Freiburg, D and 2 Liposomes | seedlings
Univ. of Géttingen, D 3 Algae Efficacy against Pwiitro or on | WBI
seedlings
Univ . of Plodviv, 3 Plant extracts Efficacy against Pv in vitro or oWBI
Bulgaria seedlings
Nor-Natur ApS, DK 6 test products Efficacy against Pv on seedlings
(plant extracts) and in field experiments FiBL
Biomor Israel Ltd, Ramat| 2 test products Efficacy against Pv on seedling&iBL

Gan 52521, Israel

and in field experiments
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Industry / Institute Materials Information Knowledg e
owner
BIOCURA Productions | 3 test products Efficacy against Pv on seedlings  FiBL
Co. Ltd, Bangkok, (plant extracts)
Thailand
Oro Agri Int. Ltd. Hoppe, | 1 Extract from Efficacy against Pv on seedlings  FiBL
CH orange skins
Novosil, Novosibirsk RUS 1 Extract from ping Efficacy against Pv on seedlings FiBL
tree and in field experiments
Bio-Biz Company, 2 test products Efficacy against Pv on seedling&iBL
Moscow, Russia and in field experiments
Unipoint AG, 1 product Efficacy against Pv on seedlings  FiBL
Langenmoos 9, CH-8475| (Klinoptilolith,
Ossingen Zeolith)
Swiss Food Tech 1 treatment Efficacy against Pv on seedlings FiBL
Management AG, technique (PhytO3) and in field experiments
Switzerland
Protexx 1 test product Efficacy against Pv on segdl | FiBL
Gen-Rame 1 test product Efficacy against Pv onlsepd | FiBL
Tulum Consulting, Moringa leaf Efficacy against Pv on seedlings  FiBL
Switzerland powder
HKI 07745 Jena, Germanyl experimental Efficacy against Pv on seedlings  FiBL
substance
Manda Fermentation Co.| 1 test product Efficacy against Pv on seedlings LFiB
Ltd. Japan
Grunkraft 1 test product Efficacy against Pv ordéiegs | FiBL
ChiPro GmbH Bremen D| 1 test product Efficacy agaihson seedlings | FiBL
and in field experiments
Stahler Suisse SA, 1 test product: Efficacy against Pv on seedlings FiBL
Zofingen, Switzerland Agricure and in field experiments
Prof. Y. Cohen, Ramat | 1 series of test Efficacy against Pv on seedlings FiBL
Gan, Israel products and in field experiments
Global Biobased Asia, 1 test product Efficacy against Pv on seedlings LFiB
Hong Kong
Procédés Roland Pigeon| 1 test product (PRPEfficacy against Pv on seedlings  FiBL
SA, Avenches SwitzerlandBlauwasser)
IASMA, San Michele 1 test product: Efficacy against Pv on seedlings FiBL
Italy Tecnobiol and in field experiments
Koppert Biological 1 test product Efficacy against Pv on seedling&iBL
Systems, NL and in field experiments
Hédel Sarl, 1700 Fribourg,3 test products Efficacy against Pv on seedlings BLFi
Switzerland
AJE GmbH, 8832 1 test product Efficacy against Pv on seedlings  FiBL
Wollerau, Switzerland (‘Targanic’ fulvic
acids)
Andermatt Biocontrol AG| 4 test products and Efficacy against Pv on seedlings  FiBL
6146 Grossdietwil, 6 batches of
Switzerland Mycosin
Koppert Biological 1 test product Efficacy against Pv on seedling&iBL

Systems (NL)

and in field experiments
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Industry / Institute Materials Information Knowledg e
owner

Omya Agro (CH) 1 test product Efficacy against Pvseedlings | FiBL

and in field experiments
BBA (D) 2 test products Efficacy against Pv ondiiegs | FiBL
Trifolio-M GmbH; 35633 | 3 test products Efficacy against Pv on seedling&iBL
Lahnau; Germany and in field experiments
Bernard Paul; Institut 1 test product Efficacy against Pv on seedling&iBL
Jules Guyot ; Université and in field experiments
de Bourgogne
21078 Dijon, France
Melaxa s.r.| (1) 2 test products Efficacy against Pv in crops IASMA
IntachemBio (1) 4 test products Efficacy againstifPerops IASMA
Sicit 2000 s.p.a. (I) 5 test products Efficacy agaPv in crops IASMA
ELEP s.p.a. (I) 1 test product Efficacy againsirPerops IASMA
Vend (UA) 1 test product Efficacy against Pv ingso IASMA
Ofakim (IL) 1 test product Efficacy against Pv mops IASMA
Deruned (NL) 1 test product Efficacy against Periops IASMA
Prophyta GmbH (D) 2 test products Efficacy agaihsin crops IASMA
Biomor (IL) 2 test products Efficacy against P\chops IASMA
Ghielmini e associati (CH) 1 test product Efficacy against Pv in crops IASMA
Nor-Natur Aps (DK) 2 test products Efficacy agaiRstin crops IASMA
Agrimport s.p.a. (I) 1 test product Efficacy agaiRs in crops IASMA
ChiPro GmbH (D) 1 test product Efficacy againstifPerops IASMA
Andermatt Biocontrol 3 test products Efficacy against Pv in crops IASMA
(CH)
Syngenta (CH) 1 test product Efficacy against Peraps IASMA
Koppert (NL) 1 test product Efficacy against Pxciops IASMA
Tecnotrea (1) 1 test product Efficacy against Purmps IASMA
Jeneil Biosurfactant 1 test product Efficacy against Pv in crops IASMA
Company (US)
Montanwerke brixlegg (A) 1 test product Efficacy against Pv in crops IASMA
Newagri s.r.l. (1) 1 test product Efficacy agaiRstin crops IASMA
Valagro (1) 1 test product Efficacy against Pv infs IASMA
Agricenter (1) 1 test product Efficacy against R\wcrops IASMA
Biofert s.p.a (l) 2 test products Efficacy agaiRstin crops IASMA
Eden Bioscience (US) 1 test product Efficacy agdnvsin crops IASMA
Ecosfera (CH) 3 test products Efficacy againstrPerops IASMA
Shinetsu (US) 1 test product Efficacy against Perops IASMA
Omya Agro (CH) 1 test product Efficacy against Reliops IASMA
Sigma-Aldrich (US) 1 test product Efficacy agaiRstin crops IASMA
Safecrop centre (I) 18 test products Efficacy against Pv in crops IASMA
BBA (D) 4 test products Efficacy against Pv ingso IASMA
GRAB (F) 1 test product Efficacy against Pv in @op GRAB
Biomor (IL) 2 test products Efficacy against P\chops GRAB
ChiPro GmbH (D) 1 test product Efficacy againstifPerops GRAB
Deruned (NL) 1 test product Efficacy against Perops GRAB
Prof. Y. Cohen, Ramat | 1 test product Efficacy against Pv in crops GRAB

Gan, Israel
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Industry / Institute Materials Information Knowledg e
owner

Inobio (F) 1 test product Efficacy against Pv ings GRAB

UFAB (F) 1 test product Efficacy against Pv in gop GRAB

Helena Chemical 1 test product Efficacy against Pv in crops GRAB

Company (US)

Maktehteshim Chemical | 1 test product Efficacy against Pv in crops GRAB

works (IL)

Agrimport s.p.a.(l) 1 test product Efficacy agaiRstin crops GRAB

Omya Agro (CH) 1 test product Efficacy against R¢liops GRAB

Nor-Natur Aps ~5 formulated, ~5PEfficacy against Vi on seedlings| LIFE
non-formulated test (Joint)
products

Natur-Drogeriet A/S ~50 non- Efficacy against Vi on seedlings| LIFE
formulated test
product

Duxon Aps 4 formulated test | Efficacy against Vi on seedlings| LIFE
product (Joint)

Koppert Biological 1 formulated test | Efficacy against Vi on seedlings| LIFE

Systems product (Joint)

Biomor Israel Ltd 1 formulated test | Efficacy against Vi on seedlings| LIFE
product (Joint)

UoA ~3 formulated test | Efficacy against Vi on seedlings| LIFE

(Bayer, Karlhamns Binol)| products

Prophyta 9 formulated, 1 | Efficacy against Vi on seedlings| LIFE
non-formulated test (Joint)
products

PPO (DeruNed, Biofa and ~5 formulated, 2 | Efficacy against Vi on seedlings| LIFE

others) non-formulated test (Joint)
products

Codena, CA 1 formulated test | Efficacy against Vi on seedlings| LIFE
product (Joint)

Citrus Europe, N 1 formulated test | Efficacy against Vi on seedlings| LIFE
product (Joint)

Cintamani, PL 1 formulated test | Efficacy against Vi on seedlings| LIFE
product

Biosa Denmark, DK 1 formulated test | Efficacy against Vi on seedlings| LIFE
product (Joint)

A. Nikolov, Bulgaria 3 formulated test | Efficacy against Vi on seedlings| LIFE
products (Joint)

UoA, DK 2 formulated Efficacy against Vi in crops UoA
products

Jean Pierre Laffranque, § 1 formulated Efficacy against Vi in crops UoA
product

PPO, NL 1 formulated Efficacy against Vi in crops UoA
product

Bestebreurtje BV, NL 1 formulated Efficacy against Vi in crops UoA
product

Natur-Drogeriet, DK 17 non-formulated Efficacy against Vi in crops UoA

products
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Industry / Institute Materials Information Knowledg e
owner

Nor-Natur, Dk 10 formulated Efficacy against Vi in crops UoA
products

Biodexa, F 1 formulated Efficacy against Vi in crops UoA
product

Chipro Company, G 1 formulated Efficacy against Vi in crops UoA
product

Deruned (NL) 1 test product Efficacy against Vcinops PPO

Helena Chemical 1 test product Efficacy against Vi in crops PPO

Company (USA)

Paques BV (NL) 1 test product Efficacy againstivcrops PPO

Goémar (F) 1 test product Efficacy against Vi iops PPO

Koppert B.V. (NL) 1 test product Efficacy againgtil crops PPO

Asepta BV (NL) standard test Efficacy against Vi in crops PPO
product copper
hydroxide

Syngenta Crop Protection standard test Efficacy against Vi in crops PPO

(NL) product Thiovit Jet

ChiPro GmbH (D) 1 test product Efficacy againsivcrops PPO

Xeda international (F) 1 test product Efficacy agaVi in crops PPO

Nor-natur ApS (DK) several test Efficacy against Vi in crops PPO
products

Natur-drogeriet A/S (DK) | several test Efficacy against Vi in crops PPO
products

Agro-Centrum BV 1 test product Efficacy againstivcrops PPO

Carmeuse (NL) 1 test product Efficacy against \trops PPO

Deruned (NL) 1 test product Efficacy against Vchops PPO

Schuurmans en van Melasse and Promote leaf degradation PPO

Ginneken B.V. Vinasse

Vlamings, Mortel Melasse and Promote leaf degradation PPO
Vinasse

Agro-Centrum BV (NL) Melasse and Promote leaf degradation PPO
Vinasse

Lebosol Diinger (D) 3 test products Promote leafaldafion PPO

Hydro Agri Benelux (NL) | standard test Promote leaf degradation PPO
product Urea

Prophyta (D) biocontrol agent Promote leaf degiadat PPO

Compara (NL) 1 test product Promote leaf degradatio PPO
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Dissemination of knowledge

An overview of the dissemination activities of REP@artners during and after the project period
is presented in Table 6. Detailed information omlmations, oral conference contributions and
poster conference contributions are listed beloatails of planned activities are listed as well.
Note: Publications have been produced wholly gparnt through support by REPCO. Conference
participation has been supported only in part byPRE.
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Table 6. Overview table: Dissemination activittes)REPCO partners during and after the project pdri

nst

Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved

Project Period 1

12 Dec 2003 Newsletter Growers NL, B BioFruitAdvie Announcement of REPCO in EKO Bericht
44 (2003) (newsletter to organic fruit
growers in the Netherlands and Belgium)

3-5 Jan 2004 Meeting Advisors, Research Internation BioFruitAdvies | Discussion with MMinternational
Conference on Cultivation Technique and
Phytopathological Problems in Organic
Fruit Growing, Weinsberg, Germany

16-18 Jan 2004 Conference Research International PPO 11" Meeting on Apple Scab, Gleisdorf,
Austria

02 Feb 2004 Press release Growers D WBI, ECOVIN r Baelische Winzer, Der Deutsche
Weinbau, Weinmagazin

10 Feb 2004 Meeting Growers/Resear¢ch  NL 8 PPO/BitAkr | Discussion with Dutch working group

dvies/PRI Organic Fruit Growing

09 Mar 2004 Meeting Growers NL, B BioFruitAdvies  Discussionrihg two meetings with

11 Mar 2004 growers on crop protection in organic fruit
production in NL and B

24-27 Mar 2004 | Poster Research International 150 1/aPR General Info REPCO Poster; Disease
Biocontrol, Seville

Mar 2004 Publication Research International PPO The role of earthworms in strategies agai
scab Venturia inaequaligin apple
orchards; Literature study

Apr 2004 Meeting Growers/Research ~ NL PPO/BioFruitMiscussion with Dutch working group

dvies Organic Fruit Growing

04-09 May 2004 | Conference Research International Bl W Poster on Resistance Inducer, IOBC
Meeting Induced Resistance, Helsingor
Denmark

12 May 2004 Congress Grower, ExtensiorD, AU, CH 250 WBI, ECOVIN | INTERVITIS INTERFRUCTA 24

service 1. Internationales Symposium fir
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nce

Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
Okologischen Obst- und Weinbau
May 2004 Project web- | General public Internationa PRI/all www.rep-co.nl
site
9-13 Jun 2004 Poster Research International 150 /aPRI General Info REPCO Poster; IOBC, S.
Michele
Jun 2004 Flyer General public NL PRI Biologisclderzoeksbericht 11
Jun 2004 Publication Research/Growers DK LIFE OAR-enews, June, No. 2. Control of
apple scab by use of the plants own defe
mechanisms
(www.darcof.dk/enews/june04/scab.html)
Jun 2004 Publication Research/Growers DK LIFE F@dQuni, Nr. 3. Bekeempelse af
a&bleskurv ved brug af plantens egne
forsvarsmekanismer
(www.foejo.dk/enyt2/enyt/juniO4/skurv.htn
1)
Jun 2004 Meeting Growers D WBI, ECOVIN  Presentatib project to ECOVIN
members
Jun 2004 Meeting Growers D WBI Presentation ojgmioto growers
Jul 2005 Press release General public D WBI Prpjexsentation as general info
05 Aug 2004 Exhibition / | Growers DK UoA Open house arrangement for orghit
Demonstration and vegetable growers at DARCOF, 5
August.
21-22 Aug 2004 | Exhibition/ | General public/ CH FiBL Open door at FiBL
Demonstration| Growers
24 Aug 2004 Meeting Growers D Ecovin Discussiofeobvin members on Plant
Protection in organic grapevine
26 Aug 2004 Exhibition / | Government NL 3 PPO Ministry of Agriculture
Demonstration
Aug 2004 Exhibition/ | Growers DK UoA Open day for organic fruit growatdJoA,
Demonstration AArslev
15 Sep 2004 Field Extension service D 60 WBI 8. Freiburger Versuchsdiiing
demonstration
22 Sep 2004 Conference Research D WBI Presentiti@sults on Induction of
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Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
resistance in grapevine by different
Inducers, Deutsche Pflanzenschutztagun
Sep 2004 Exhibition / | Higher education DK LIFE Presentation of the pcof demonstration
Demonstration of laboratory screening procedures f&t 2
year students at LIFE
Sep 2004 Exhibition / | General public/ DK UoA Open day arrangement for general publi
Demonstration| Growers at UoA, AArslev
Sep 2004 Meeting Growers/Research  NL PPO/BioFrujtBiscussion with Dutch working group
dvies Organic Fruit Growing
Sep 2004 Publication Research/Growefs DK LIFE &Uo | DARCOFenews, September, No. 3. New
fungicides for apple scab control in organ
growing.
(www.darcof.dk/enews/sep04/scab.html)
07 Oct 2004 Meeting Experts D 25 WBI Fachbeirathhaltiger Pflanzenbau,
Bundesamt fur Verbraucherschutz und
Lebensmittelsicherheit
13 Oct 2004 Meeting Experts D 50 WBI AK Pflanzengelbeim Forschungsring
des Deutschen Weinbaus Workshop
Pflanzenstarkungsmittel
15 Oct 2004 Exhibition / | General public DK LIFE Information on REPCO distried at the
Demonstration NORDIC Council of Ministers” open day:
“Store Nordiske Ableday” on biodiversity
& food security, Copenhagen
Oct 2004 Exhibition / | Higher education DK LIFE Project presented indeetfor students
Demonstration attending Biological Control course at LIF
Oct 2004 Publication Research/Growers DK LIFE AUo | F@JOnyt, Nye midler til bekeempelse af
skurv | gkologisk gbledyrkning.
Project Period 2
01 Nov 2004 Newsletter Growers NL, B BioFruitAdvie Announcement of REPCO in EKO Bericht
44 (2003) (newsletter to organic fruit
growers in the Netherlands and Belgium)
24 Nov 2004 Meeting Extension service D 70 WBI Aalhmeeting of the extension service f

DI
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Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
viticulture, Baden-Wirttemberg
25 Nov 2004 General Grower D 50 Ecovin Ecovin Baden Generalversammlung
Assembly WBI

Nov 2004 Course Growers DK 40 UoA Talk at courgedoganic apple growers

08-09 Dec 2004 | Meeting Growers F 150 Grab Presentaf RECPO in meeting of ITAB

Dec 2004 Meeting Growers D WBI Presentation ofgmoto members of
‘Badischer Weinbauverband’

12 Jan 2005 Meeting Growers F 10 Grab National imgein organic viticulture

21-22 Jan 2005 Conference Research International 20 LIFE Presentation and discussion at the 12th
meeting on apple scab, Sweden

26 Jan 2005 Meeting Growers NL BioFruitAdvies ‘“@adag Biologische fruitteelt”. The
Dutch organic growers were informed on
the effectiveness of potassium phosphate on
apple scab.

10 Feb 2005 Meeting Growers internationgl BioFAdities | International Meeting to discuss
effectiveness, and possible negative impacts
of the use of potassium phosphate in
organic fruit growing. Organised by the
Fordergemeinschaft Okologischer Obstbau
in Weinsberg.

24 Feb 2005 Exhibition / | Growers DK 10 LIFE Presentation and demonstratiche®

Demonstration project for the board of fruit and ornamental
tree club.

04 Mar 2005 Course Growers CH 20 FiBL Course fomgrs to improve organic vine
production

09 Mar 2005 Meeting Growers CH 60 FiBL Informatidely on plant protection news
for farmers

01-02 Apr 2005 Conference Growers, advisor E 50| BLFi Oral contribution

18-22 Apr 2005 | Conference Research International PRI Oral contribution at 1st International
Conference on Plant-Microbe Interactiong —
Endophytes and Biocontrol Agents,
Saariselkd, Finland.

21 Apr 2005 Meeting University student DK 20 LIFE Presentation of the project for 2nd year
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[72)

st

Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
students at LIFE
11 May 2005 Conference Research DK 25 LIFE & UoA| esentation at meeting of the Danish
Society of Plant Pathology
12-13 May 2005 | Conference Research and | International | 100 FiBL Oral contribution and paper
advisors
30 May 2005 Exhibition / | General public / DK >100 LIFE Demonstration of the project at
Demonstration| High School “Svampefestivalen” at Botanical Garden,
students Copenhagen
May 2005 Conference Research, advisqgrs D WBI Rtaten of results at Annual Meeting
the “Forschungsring des Deutschen
Weinbaus”
May-Sept 2005 Exhibition / | Growers, general | CH and 5-50 | FiBL Presentations of FiBL-reseach and aulyis
Demonstration| public, advisors, International facilities and activities
researcher
02 Jun 2005 Meeting LIFE’s leadership DK 3 LIFEP® Presentation of the project for the Prorec
for research in connection with patent
enquiry
Jul 2005 Press release General public D WBI Prpjexsentation as general info
31 Aug-04 Sep | Conference Research International 40 PRI Oral itartton at 7th International
2005 IOBC/wprs workshop on pome fruit
diseases, Italy/September, 2005
31 Aug-04 Sep | Conference Research Internationgl 40 LIFE Contioipuat 7th International I0OBC/wpr
2005 workshop on pome fruit diseases,
Italy/September, 2005
31 Aug-04 Sep | Conference Research International 40 PPO Oralibotityn at 7th International
2005 IOBC/wprs workshop on pome fruit
diseases, Italy/September, 2005
Aug 2005 Course/Open | Growers Dk 20 UoA Talk and field day for organiqép
day growers at UoA
Aug 2005 Meeting Scientists/growers European 50 UoA Field trip with visitors joining the annual
Fruit prognosis meeting. Denmark was hg
in 2005.
Aug 2005 Meeting Growers Dk 30 UoA Field day forrid apple and pear growe

rs
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Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
14 Sep 2005 Field Extension service D 60 WBI 9. Freiburger Versuchsiiing
demonstration
21-23 Sep 2005 Flyer/Poster General public Inteonat PRI Distributed at ISOFAR Conference,
Adelaide, Australia
22 Sep 2005 Meeting University students DK & SE 23 | LIFE Presentation of the project for bachelor
students at LIFE
Sep 2005 Meeting Growers D WBI Presentation st fiesults to growers
Sep 2005 Meeting Growers D WBI, ECOVIN Presentatbfirst results to members of
ECOVIN
03 Oct 2005 Exhibition / | Lower secondary | DK 25 LIFE Presentation of the project & demonstnat
Demonstration| school students of laboratory screening procedures
04 Oct 2005 Exhibition / | University students| DK & SE 23 LIFE Presentatiorird project & demonstratior
Demonstration of laboratory screening procedures for
bachelor students at LIFE
20-21 Oct 2005 Conference Research Internatignal0 10 ETHZ Meeting of the IOBC/WPRS Working
Group “Integrated Protection and
Production in Viticulture”, Boario Terme,
Italy
20-21 Oct 2005 Conference Research Internatignal0 10 Grab Poster at meeting of the IOBC/WPRS
Working Group “Integrated Protection ang
Production in Viticulture”, Boario Terme,
Italy
20-21 Oct 2005 Conference Research Internatignal0 10 IASMA Meeting of the IOBC/WPRS Working
Group “Integrated Protection and
Production in Viticulture”, Boario Terme,
Italy
21 Oct 2005 Poster University students DK & SE 23 | LIFE Student group present project result on
apple scab including use of botanical
fungicides
Project Period 3
Nov 2005 — Oct | Exhibition, Growers, General | CH and 2-40 FiBL Several groups of visitors at FiBL:
2006 Demonstration| Public, Researcher| International Presentation and demonstration of activiti
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Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved

within REPCO

01-03 Nov 2005 | Conference Research International RI P International Workshop on Implementatio
of biocontrol in practice, Flakkebjerg, Dk

09 Nov 2005 Conference Growers, advisers I 10(¢ FiBL Oral contribution, short communication
follows

14-15 Nov 2005 | Flyer General public International PRI Distributed at CER2005, Brussels

15 Nov 2005 Conference Students F 20 Grab Plamg¢giion in organic viticulture

24 Nov 2005 Meeting Extension service D 70 WBI Brgation of first results on the Annual
Meeting of the extension service for V
viticulture in Baden-Wrttemberg

Dec 2005 Meeting Growers D WBI Presentation ofgoioto members of
‘Badischer Weinbauverband’

Dec 2005 Meeting Growers, Advisors D WBI, ECOVIN refentation of first results on the Annual
Meeting of ECOVIN

22-23 Jan 2006 Meeting Growers, Advisors A 100 FiBL Oral contribution

31 Jan — 01 Feb | Conference Advisers, research  Europe 50 PRI 12tlcanference Organic Fruit Growin

2006 Weinsberg, D

16 Feb 2006 Meeting Research F 10 Grab Workshapmacement of copper in
organic viticulture

08 Mar 2006 Meeting Growers, Advisors CH 30 FiBL fomation day on plant protection news
and others (Presentation, Oral contributio

08 Mar 2006 Meeting Growers, Advisors CH 60 ETHZ oi@bbautagung, Olten, CH (Oral
contribution)

25-26 Mar 2006 | Exhibition/ | General public DK >1000 LIFE Presentation of thej@ct & demonstration

Demonstration of laboratory screening procedures at ope

house arrangement, LIFE, Frederiksberg,
Dk

27 Mar 2006 Meeting Research / growers F 30 Grab forrmation day on plant protection news

27-29 Mar 2006 | Conference Research, growers | IASM Presentation at Giornate fitopatologiche
Italy

29-30 Apr 2006 Conference Research D PRI Work&e@-Biocontrol, Geisenheim,
Germany

29 May 2006 Press release General public International PPO/DIAS/ Press release by PPO on patent applicati
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Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
KVL
29 May 2006 Publication LIFE Utility model apgditions published in:
@kologisk Jordbrug nr. 366: “Planteudtree
virksomt mod skurv”

30 May 2006 Congress Experts International 1500  VEBIOVIN | International Congress for Biocontrol

30-31 May 2006 | Publications Research Europe Alingas 14 contributions in: Proceedings of the

European Joint Organic Congress, Odens
Dk;

30-31 May 2006 | Conference Growers, Europe 1000 All partners, | 6 oral and 8 poster presentations; Joint
consumers, 10 contributions| Organic Congress in Odense, Dk
research

01 Jun 2006 Exhibition / | Growers DK, S 60 UoA Field day for fruit growers

Demonstration
02 Jun 2006 Press release Grower Germany WBI BdisBhe Winzer, Der Deutsche
Weinbau, Weinmagazin
11-15 Jun 2006 Conference Research Internatignal ASMA 12th Mediterranean Phytopathological
Congress, Greece
18-23 Jun 2006 Conference Research Internatignal0 20 IASMA Presentation at 5th International Workshag
on Grapevine Downy and Powdery Milde
S. Michele all'Adige, Italy
18-23 Jun 2006 Conference Research International0 2Q WBI Presentation at 5th International Worksha
on Grapevine Downy and Powdery Milde
S. Michele all’Adige, Italy
18-23 Jun 2006 Conference Research International0 20 ETHZ Presentation at 5th International Workshg
on Grapevine Downy and Powdery Milde
S. Michele all’Adige, Italy.
20 Jun 2006 Exhibition / | Advisors NL PPO Excursion to field experiments Bartch
Demonstration extension service DLV

21 Jun 2006 Protection of | Patent International WBI Application of a patesitkylphospholipid

knowledge and lyso-Phospholipid for plant protection

Jun 2006 Course Students International PPO Ingiruand excursion to field

experiments for International Students fro

m

IFP-course
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Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
Jun 2006 Press release General public International PPO, LIFE, Efficacy of products in organic apple scah
UoA control

Jun 2006 Press release General public NL PPO aeffiof products in organic apple scak
control

Jun 2006 Conference Research International PRI gKesa of the International Academy fof
Microbial Ecology (ISME-11), Vienna,
Austria

Jun 2006 Meeting Research D WBI Common workshagalieagues from the
“Klinik fur Tumorbiologie Freiburg

10 Jul 2006 Press release General public DK UoA ccHplanter til bekeempelse af
svampesygdomme | eebler.
http://www.agrsci.dk/djf/nyheder/yucca_pla
nter_til_bekaempelse af svampesygdomme

i_aebler

12 Jul 2006 Press release General public DK LIFE IFELpress release in Denmark on yucca
patent application

Jul 2006 Meeting Growers D WBI/ECOVIN| Presentatidmesults at members of
ECOVIN

01 Aug 2006 Meeting Advisers/scientists DK 10 UoA nformation Research

13-17 Aug 2006 | Conference Research DK >8( LIFH amle | Oral contribution and Poster presentation at

scab partners | 8th Conference of the European Foundation

for Plant Pathology & British Society of
Plant Pathology Presidential Meeting LIFE,
Copenhagen, Dk

17 Aug 2006 Exhibition / | General public, NL 270 PPO Stand about PPO research results at Open

Demonstration| growers, advisers Day

23 Aug 2006 Publication General public NL PPO @etiin Agricultural Newspaper
"Agrarisch Dagblad"

25 Aug 2006 Publication Growers + GeneraDK LIFE @kologisk Jordbrug nr. 366: “Planteudtragk

public virksomt mod skurv”
25 Aug 2006 Exhibition / | Growers DK 50 UoA Field day for Danish apple andmgrowers
Demonstration
13 Sep 2006 Field Extension service D 60 WBI 1@ibburger Versuchsfihrung
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Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
demonstration
23-24 Sep 2006 Exhibition / | General public DK >3000] LIFE Presentation of thejgct & demonstration

Demonstration of laboratory screening procedures at ope
house arrangement, Pometet, LIFE,
Taastrup

25-28 Sep 2006 Conference Research, advisers D PRI Pflanzenschutztagung, Géttingen, Germany

Sep 2006 Publication General public NL PPO Artinl&ruit growers Journal "Fruitteelt’

Sep 2006 Meeting Growers D WBI Presentation ailte$o growers

13 Oct 2006 Exhibition / | General public DK >2000, LIFE Presentation of thejgct & demonstration

Demonstration of laboratory screening procedures at ope
house arrangement, LIFE, Frederiksberg,
Dk
23 Oct 2006 Conference Students F 20 Grab Plattgiion in organic viticulture
Project web- | General public Internationa PRI/all Regular updadfwww.rep-co.nl
site

Project Period 4

06 Nov 2006 Meeting Growers D ECOVIN, WBI  Ecovideneral assembly of Ecovin Bade
in Grunern, D

19-20 Nov 2006 | Congress Research DK LIFE Post=gmtation at COST Action 864
meeting, AGES, Vienna, Austria

21 Nov 2006 Meeting Extension service D 70 WBI Faghng Weinbau des Ministeriums
Landlicher Raum und Ernahrung Baden-
Wirttemberg

06 Dec 2006 Meeting Experts, ExtensigrD 50 WBI 10. Freiburger Rebschutztag

service

08 Dec 2006 Seminar Research D 20 PRI Seminar BiBAitut fr Biologische
Bekampfung, Darmstadt.

Dec 2006 Meeting Extension service D WBI Presématf results on the Annual
Meeting of the extension service for
viticulture in Baden-Wrttemberg

Dec 2006 Meeting Growers D WBI Presentation ofr#wilts at the annual

59



REPCO 501452

Publishable Final Avtivity Report

O

Demonstration

Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
meeting of the “Absolventen der
Weinbaufachschule Freiburg”

Dec 2006 Publication Growers D LIFE Bioland 1Bitterstoffe gegen
Apfelschorf”

During 2007 Newsletter Growers NL, BE BioFruitAdsi | Various reports on REPCO disseminatiot
trials in EKO Bericht (newsletter to organi
fruit growers in the Netherlands and
Belgium)

18 Jan 2007 Congress Growers I (Nor-Natur | Oral contribution by Bea Nielsen, Nor-

ApS) Natur ApS at Bioland growers meeting in
Italy
19 Jan 2007 Seminar Research DK 60 LIFE Oral contribution at the reskaeminar
/Congress “Approaches to alternative disease contrg
today and tomorrow” 19 January 2007,
LIFE, Frederiksberg, Denmark

19 Jan 2007 Meeting Scientists DK 50 UoA Informaticesearch

19-20 Jan 2007 Meeting Research Internatiopal mBiokdvies | International Apple Scab Working Group;
presentation of REPCO results

26 Jan 2007 Meeting Fruit growers 50 BioFruitAdvie Seminar on Organic Fruit Growing,
Gleisdorf, Austria; presentation of REPCC(
results

02-03 Feb 2007 Conference Advisors International ioFRIitAdvies | Obstbautagung, Weinsberg, Germany;
presentation of REPCO results

2007 Meeting Growers, advisors NL BioFruitAdvigs tudedag biologische fruitteelt, Drieberge
the Netherlands

14-15 Feb 2007 Meeting Growers I 30 BioFruitAdviesseminar on organic fruit growing, S’
Michele, Italy

6 Mar 2007 Meeting Growers, Advisors CH 30 FiBL dmhation day on plant protection news
and others (Presentation, Oral contributio

7 Mar 2007 Meeting Growers F 20 Grab Informatiog da plant protection in
organic viticulture

24-25 Mar 2007 | Exhibition/ | General public DK >1000, LIFE Presentation of thej@ct & demonstration

of laboratory screening procedures at ope
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Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
house arrangement in the green houses,
LIFE , Frederiksberg, Denmark
27 Mar 2007 Conference Research / growers  F 200 b Gra Annual meeting of Rhone valley producef
Mar 2007 Publication Growers + research  Nordic LIFE Forskningsnytt om gkologisk landbruk |
countries Norden nr. 1: "Samarbejde mellem
universitet og industri fremmer udviklinge
af alternative produkter til bekeempelse af
plantesygdomme i gkologiske
dyrkningssystemer”
05 Apr 2007 Meeting Research / growers  F 50 Grab nuahmeeting of Grab
16 Apr 2007 Meeting Growers F 10 Grab Informatiay dn plant protection in
organic viticulture
May 2007 Patent filing PPO/ LIFE / | Filing updated patent application covering
UoA yucca
May 2007 Patents filing LIFE Filing updated tpatent applications
covering materials from utility model
applications
10 Jun 2007 Workshop Growers FIE/(I) 22 FiBL Wouksiseminar on organic viticulture
25 Jun 2007 Field day Growers DK, PL 40 UoA Fiedg for fruit growers
26 Jun 2007 Meeting Growers CH 28 FiBL Course yaoic viticulture:
Demonstration of screening activities inddg
and outdoor
02-06 Jul 2007 Conference Research Internatignal0 10 ETHZ Oster presentation The Downy Mildew$ 2
International Symposium
Olomouc (C2)
10 Jul 2007 Meeting/Visito Growers F 9 FiBL Visit at FiBL: Fédération des puctkturs de
rs fruits du Haut-Rhin. Demonstration of
REPCO-activities for copper replacement
06 Aug 2007 Field day Growers DK 30 UoA Field day firuit growers
09 Aug 2007 Exhibition / | General public/ I >100 IASMA Open day for vine growers at IASMAaly,
Demonstration| Growers 9 August 2007
19 Aug 2007 Exhibition / | General public/ CH aprox. | FiBL Day of open door at FiBL
Demonstration| Growers 2000
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Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
(200
interes
ted in
copper
replace
ment)
21 Aug 2007 Meeting Advisers/scientistsCzech 50 UoA Information Research
growers republic
07-08 Sep 2007 Meeting Growers F >10p00 Grab Naltimesing on organic farming
12 Sep 2007 Press General public F, D Grab Rewpalreport on ARTE Channel abo
European programs research in organic
viticulture
14 Sep 2007 Publication Interested public DK LIFE Utility model applications published by the
Danish Patent and Trademark Office in
“Dansk Brugsmodeltidende” (DK 2006
00153 U3, DK 2006 00154 U3, DK 2006
00155 U3, DK 2006 00156 U3, DK 2006
00157 U3)
26-28 Sep 2007 Exhibition / | Secondary school | DK >200 LIFE Presentation of the project & demoattm
Demonstration| pupils & general of laboratory screening procedures at the
public annual “Life science village”
12 Oct 2007 Exhibition / | General public DK >2000, LIFE Presentation of thejgct & demonstration
Demonstration of laboratory screening procedures at ope
house arrangement, LIFE, Frederiksberg,
Denmark
25-27 Oct 2007 Conference Research International0 10 ETHZ Oral and poster presentation at
IOBC/WPRS Working Group on
“Integrated Control in Viticulture” Marsala
(Sicily)
25-27 Oct 2007 Conference Research International0 10 IASMA Presentation at IOBC/WPRS Working
Group on “Integrated Control in
Viticulture” Marsala (Sicily)
Nov 2006 — Oct | Exhibition, Growers, General CHand | 2-40 FiBL Several groups of visitors at FiBL.:
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Planned/actual Type Type of audience Countries | Size of Partner Reference
dates addressed | audi- responsible
ence /involved
2007 Demonstration Public, Researcher  International Presentation and demonstration of activities
within REPCO
Planned
activities
06 Nov 2007 Meeting Vine growers A 12 FiBL Inforrmat day with Austrian Demeter
vine growers
08 Nov 2007 Conference Students F 20 Grab Plam¢gtion in organic viticulture
28-29 Nov 2007 | Meeting Growers, F 400 Grab EUROVITI Meeting
Researcher
04 Dec 2007 Conference General public/ | | Exp. IASMA Technical workshop in viticulture for
Growers 200 growers, 4 December 2007
2007 Publication Organic DK LIFE Publication of screening and research
community results in F@JOenyt.
2007 Publication Fruit growers DK LIFE Publicatiohscreening and research
results in Frugt & Grgnt
Feb — Mar 2008 | Meeting Growers F 10 Grab Informmaday on plant protection in
organic viticulture
05 Mar 2008 Meeting Growers CH 60 FiBL Informatidenly on plant protection news
for farmers
Nov 2007 — Oct | Exhibition, Growers, General | CH and 2-40 FiBL Several groups of visitors at FiBL:
2008 Demonstration| Public, Researcher| International Presentation and demonstration of activities
within REPCO
20008 Press release General public NL PRI Geanehaévements of REPCO
after 2007 Approximately 13 publications in sciéotjournals are planned by REPCO partners (detaitsbelow)
after 2007 Approximately 6 contributions at sciBattonferences are planned by REPCO partnersilslste below)
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Bengtsson, M., H.J.L. Jagrgensen, A. Pham, E. W&Iff). Hockenhull (2006). Screening of
organically based fungicides for apple scaWer{turia inaequalis control and a
histopathological study of the mode of action akaistance inducer. IOBC/wprs Bulletin
Vol. 29 (1): 123-128.

Bengtsson, M., H.J.L. Jargensen, E. Wulff, E. 8Haéckenhull (2006). Prospecting for organic
fungicides and resistance inducers to control g&&@mturia inaequalisn organic apple
production. Proceedings from European Joint Orgdbimgress, 30-31 May, Odense,
Denmark, pp 318-319. http://orgprints.org/7395/
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Publishable results

During the course of REPCO four patents and fiviyumodel applications have been submitted.
Four REPCO partners and companies or institutesduREPCO were involved. Furthermore, two
partners consider a possible patent applicatidwofdifferent patents after the project period.
Although the appropriate measures have been takgmotect IPR, patents have not been fully
published at the date of project reporting so tledhils cannot be presented as publishable results
this stage.

Partners as IPR owners of the different findingsll wuse CORDIS marketplace
http://www.cordis.lu/marketplace/about.htm#sumafter patent information has fully been
publicised for promotion of the use of their expbie knowledge.
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