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Downy Mildew in eco-vineyards in Siebeldingen 2021

» The protection against Downy Mildew
caused by Plasmopara viticola is one of the
great challenges in organic viticulture

» To prevent yield losses, more than 10
copper treatments are usually carried out per
year, whereby the total amount of pure
copper is limited to a maximum of

3 or 4 kg/ha per year
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Moving on: Application and advancement of GreenRelease technology for grapevine
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Biobased Microgel: Rain-resistant formulation

Functionalizing of leaf and berry surface
through anchor peptides that show good
binding to the extracted waxy layer
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Very good effect despite ~ 5 times less copper!

Sustainable Plant Protection
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Biobased Microgel loaded with copper ions

DWI

Leibniz-Institut fur
InATeSiHiAR MAtexalin Universal microgel-containers which
are biobased and biodegradable,

no microplastic!

Biobased Microgel

Combination with anchor peptides
lead to binding on surfaces

Anchor peptide
I
I Copper lon
| Network of polymers _
_ o wide range of uses
- Variable in size in crop protection
- water-based dispersion with
adjustable solid content 6
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Bioassays

Treatments:

leaf disc tests
2 varieties: Miller-Thurgau and Spatburgunder

automized application machine

Watercontrol

Biobased Microgel Empty

Biobased Microgel + Copper 20 mg/L
Biobased Microgel + Copper 80 mg/L
Biobased Microgel + Copper 160 mg/L
Standard product with pure copper 20 mg/L
Standard product with pure copper 80 mg/L
Standard product with pure copper 160 mg/L

During the field season, amounts of around 500 mg/L of pure copper are sprayed each week!

(pictures by C.R.)
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Bioassays

 artificial suspension inoculation with droplets

« fungus material collected from the vineyards

* Incubation in climate chamber under determined conditions

« 4 class assessment: N0 infection, infection, M edium infection, Strong infection
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Biotest with artificial infection (Appl. 19.05.2021)
Peronospora — Miller-Thurgau

Watercontrol

Biobased microgel Empty

Biobased Microgel + Copper 20 mg/L

. = strong infection
‘ = medium infection

= low infection

Biobased Microgel + Copper 80 mg/L

Biobased Microgel + Copper 160 mg/L

Standard product with pure copper 20 mg/L

Standard product with pure copper 80 mg/L
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Biotest with artificial infection (Appl. 19.05.2021)
Peronospora — Miller-Thurgau
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Watercontrol

Muller-Thurgau - % infection Peronospora viticola - 2021

12,5
37,5
12,5 12,5

Biobased Microgel + Biobased Microgel +

Biobased microgel
Empty

Biobased Microgel +
Copper 20 mg/L

H no infection

Copper 80 mg/L

low infection

Copper 160 mg/L

medium infection

Standard product with
pure copper 20 mg/L

W strong infection

Standard product with
pure copper 80 mg/L

Standard product with
pure copper 160 mg/L 10

www.julius-kuehn.de



Biotest with artificial infection (Appl. 19.05.2021)
Peronospora — Spatburgunder

Watercontrol

Biobased microgel Empty

Biobased Microgel + Copper 20 mg/L

‘ = mittlerer Befall

= leichter Befall

Biobased Microgel + Copper 80 mg/L

Biobased Microgel + Copper 160 mg/L

Standard product with pure copper 20 mg/L

Standard product with pure copper 80 mg/L
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Biotest with artificial infection (Appl. 19.05.2021)
Peronospora — Spatburgunder
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Watercontrol

Spatburgunder - % infection Peronospora viticola - 2021

12,5 12,5
12,5
I -

Biobased Microgel + Biobased Microgel +

Biobased microgel
Empty

Biobased Microgel +
Copper 20 mg/L

H no infection

Copper 80 mg/L

low infection

Copper 160 mg/L

medium infection

Standard product with
pure copper 20 mg/L

W strong infection

Standard product with
pure copper 80 mg/L

Standard product with
pure copper 160 mg/L 12
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Conclusion Bioassays A
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First results from Bioassays demonstrate that the microgel formulation can successfully reduce the =
growth of Plasmopara viticola :

The bioassays showed a clear dose response to the treatments

The biobased microgel in various concentrations of pure copper can keep up with a standard market
product in the same concentration, and in some cases even shows better results

The biobased microgel empty formulation has no influence on Peronospora viticola

Also the anchor peptide components did not show an effect on Downy Mildew infection
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Zoospore release tests

* zoospore release tests were carried out with 6 repetitions per treatment within a test
« counting of 50 sporangia per treatment

« Assessment of zoospore release: yes / no

Watercontrol

Standard product with pure copper 160 mg/L

Standard product with pure copper 80 mg/L

Standard product with pure copper 20 mg/L
Biobased Microgel 160 mg/L

Biobased Microgel 80 mg/L

Biobased Microgel 20 mg/L

Biobased Microgel Empty

Conclusion:

All treatments with copper amounts showed a complete inhibition of the zoospore release!

(pictures by C.R.)

- In this tests the Biobased Microgel formulation was comparable to Standard product
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Outlook

Biobased microgel loaded with copper as an plant protection product

Effective control of downy mildew in organic viticulture
less spraying during the season due to rainfast formulation
Reduced use of fungicides

Less copper amount in the soil and groundwater

Plans for 2022:

additional Bioassays in the lab and greenhouse

Tests under field conditions in grapevine varieties during a whole season

more additional studies on formulation characteristics: rainfastness, toxiticity etc.
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