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▪ 2013-2016: Biotechoomy

• Screening of micro-organisms for efficacy against Oomycetes

Meyerozyma guilliermondii  Stamm  2H13 (yeast)

Lysobacter enzymogenes  JKI-BI6432 (bacterium) 

▪ 2016-2019: EMKUREDÖL

▪ „Einsatz von Mikroorganismen zur Kupferreduktion bei der Bekämpfung von Kraut- 

und Knollenfäule in Kartoffeln und von falschen Mehltaupilzen in Wein und Gurke 

im ökologischen Anbau“

▪ Development of M. guilliermondii 2H13 to list it as an additive

▪ 2018-2022: mikroPraep

▪ „Entwicklung eines breit wirksamen mikrobiologischen Präparates zur Bekämpfung pilzlicher 

Pflanzenkrankheiten“

▪ Lysobacter enzymogenes JKI-BI6432 

▪ cooperation: 

▪ 2023-2026: Optilyso

▪ Lysobacter enzymogenes JKI-BI6432

▪ Cooperation:

▪  

Research projects
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➢ Synonyme:  Candida guilliermondii, Pichia guilliermondii

➢ Ascomycete, yeast like budding blastospores, pseudohyphae possible

➢ Classification: Order Saccharomycetales, Family Debaryomycetaceae

➢ Risk Group 1

➢ ubiquitous:

▪ In soil (Nakayan et al. 2013)

▪ In sea water (Savini et al. 2011)

▪ Part of the human microflora (Desnos-Ollivier et al. 2008), mainly skin

▪ On plant surfaces: grape berries (Li et al. 2010), apple and pears (Pelliccia et al 2011), tropical fruit (de Lima et al. 2013), citrus 
(Larralde-Corona et al. 2011)… 

Meyerozyma guilliermondii (2H13)
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JKI, Inst. for biological control – control of Pseudoperonospora cubensis (cucumber)

Cu= Cuprozin® progress
Formulation: freeze dried in MPS (skim milk powder + sucrose)
2H13 1410 MPSB was freeze dried in MPS + BP-Buffer 
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JKI, Inst. for biological control – control of Pseudoperonospora cubensis (cucumber)

Cu= Cuprozin® progress
Formulation: freeze dried in MPS (skim milk powder + sucrose)
2H13 1410 MPSB was freeze dried in MPS + BP-Buffer 
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No effect of 2H13 as stand alone treatment
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JKI, Inst. for biological control – control of Pseudoperonospora cubensis (cucumber)

Cu= Cuprozin® progress
Formulation: freeze dried in MPS (skim milk powder + sucrose)
2H13 1410 MPSB was freeze dried in MPS + BP-Buffer 
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Enhanced efficacy in mixtures 2H13+Cu compared to Cu stand alone treatment
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Klimakammer JKI Darmstadt 

Pseudoperonospora cubensis / potted cucumber plants

Cuprozin progress (Kupferhydroxid); 250g/L metallic copper 
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JKI, Inst. for biological control – control of Pseudoperonospora cubensis (cucumber)

Number of 

trials

Severity

Average

Efficacy  (%)

T-Test

P

0,03% Cuprozin progress 10 58
0,0086

0,03% Cuprozin progress + 2H13 10 71

0,01% Cuprozin progress 15 53
0,002

0,01% Cuprozin progress + 2H13 15 74



www.bio-protect.de © 2023

0

5

10

15

20

se
ve

ri
ty

 (
%

)

95

a a a a a

Phytophthora Infestans / potted potato plants

Different letters indicate significant differences 
in Dunn‘s multiple comparison test   (p < 0,05)

67 8375 35

a

efficacy  (%):

V6: production batch of 2H13
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P. Infestans / potted potato plants

Anzahl

Befallsstärke

Mittelwert 

Wirkungsgrad in 

%

p

0,1% Cuprozin progress 12 39
0,03

0,1% Cuprozin progress + 2H13 12 56
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Potato Field Trial, Uni-Hohenheim 2019

V9; V11: batches of 2H13
0,02% 

NFP: NuFilm P

Cu: metallic copper/ha and 
year (Cuprozin progress)Phytopthora infestans:

Disease progress curves
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Potato Field Trial, Uni-Hohenheim 2019

V9; V11: Chargen von  2H13
0,02% 

NFP: NuFilm P

Cu: metallic copper/ha and 
year (Cuprozin progress)
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Potato Field Trials 2017-2020 – Meta-Analyses Yield

Significant higher yield with 2H13 
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Field Trials Grapevine 2017-2020– Meta-Analyses severity of P. viticola on grapes

*different letters 

indicate significant 

differences in a 

paired analyses of 

Variance with 

subsequent 

Tukey's Multiple 

Comparison Test 

(p<0,05)
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Botrytis sp. in apple

Apple 6 days after inoculation with 

Botrytis sp (20°C).

Strain Bc73 is multiresistant to 

fungicides

Efficacy:
16%         46%          87%
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Neofabraea alba (Gloeosporium) in apple

Apple 6 weeks after inoculation with 

Neofabraea alba (20°C).

Wet. Sulfur = 0.25% Netzschwefel Stulln

0.06 % 2H13

Efficacy:
23%         47%          80%
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▪ Cultivar Braeburn

▪ 6 applications before harvest

▪ 2H13: 0.25 kg/ha  und mKH 

Source: Zimmer et al. 2023, organic e-prints in press.

 

Apple field trial – storage scab (Venturia inaequalis) – DLR Rheinpfalz 2021 
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▪ WG-Formulation

> 900 g/kg blastospores of the strain 2H13 (Meyerozyma guilliermondii) 

4E+10 Blastosporen/g 

▪ Application rate: 0.05% 2H13 

▪ 06.02.2023 administrative decision on adding „2H13“ to the list of additives in 

Germany

2H13 – Additive 

2H13 is suitable as an additive to registered copper and sulfur-containing 

fungicides as well as to fungicidal single-site inhibitors in fruit, wine, vegetable 

and ornamental plant cultivation as well as in arable farming.
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Compatibility 

Präparat
Geprüfte

Konz. (%)
Wirkstoff

Wirkstoff

gehalt 

[g/kg] / 

[g/l]

Mischbar mit 

2H13

Fungizide

Airone WG 0,02

Kupferoxychlorid + 

Kupferhydroxid

235,3 + 

215 Nein

Blossom Protect 0,15 Aureobasidium pullulans 500 Ja

Botector 0,1 Aureobasidium pullulans 500 Ja

Cantus 0,075 Boscalid 500 Ja

Chorus 0,03 Cyprodinil 500 Ja

Cuprocin 

progress 1,5 Kupferhydroxid 383 Ja

Curatio 1,6

Calciumpolysulfid 

(Schwefelkalk) 300 Nein

Delan WG 0,05 Dithianon 700 Nein

Dynali 0,05 Cyflufenamid+Difenoconazol 30 + 60 Ja

Electis 0,18 Zoxamide+Mancozeb 83 + 667 Nein

Flint (WG) 0,01 Trifloxystrobin 500 Ja

Flowbrix 0,83 Kupferoxychlorid 638,7 Nein

Flowbrix 0,415 Kupferoxychlorid 638,7 Ja

Folpan WP 80 0,15 Folpet 800 Nein

Forum 0,4 Dimethomorph 139 Ja

Funguran 

progress
0,5 Kupferdihydroxid 537

Ja

Geoxe 0,15% Fludioxinil 50 Ja

Idrox 22 (WG) 0,227 Kupferhydroxid 220 Ja

Kumar (Armicarb) 0,5 Kaliumhydrogencarbonat 850 Nein

Präparat
Geprüfte

Konz. (%)
Wirkstoff

Wirkstoff

gehalt 

[g/kg] / 

[g/l]

Mischbar 

mit 2H13

Fungizide

Kumulus WG 0,9 Schwefel 800 Ja

Luna Care 0,2 Fluopyram + Fosetyl

50 + 

620,88 Ja

Luna Experience 0,031
Fluopyram + Tebuconazol

200 + 

200 Ja

Luna Max 0,1 Fluopyram + Spiroxamine 75 + 200 Nein

Merpan 48 SC 0,1 Captan 480 Nein

Mildicut (SC) 0,1 Cyazofamid 25 Ja

Netzschwefel 

Stulln 0,9 Schwefel 796 Ja

Sercadis 0,02 Fluxapyroxad 300 Ja

Switch 0,2 Fludioxinil+Cyprodinil 250+375 Ja

Talendo 0,025 Proquinazid 200 Ja

Topas (EC) 0,025 Penconazol 100 Ja

Veriphos 0,5 Kaliumphosphit 755 ja

VitiSan 0,5 Kaliumhydrogencarbonat 1000 Ja

Vivando 0,02 Metrafenone 500 Ja
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Thank You!
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