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Set up and aim• Exististing Low residue trial• Characterize microbial load on apples from harvestto retail• Can we predict pathogen damage beforesymptoms appear – focus on Neofabraea• Can we identify ideal biocontrol mixtures 4EUFRUIT Weihenstefan 2018Andreas Bühlmann, Agroscope, Wädenswil, Schweiz
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Varieties Okt 15 Nov 15 Dez 15 Jan 16 Feb 16 Mrz 16 Apr 16 Mai 16 SL 7d SL14dAriane A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AOtava C C C C C C C C C C C C C C C C C C C C C C C C C C C C C CTopaz D D D D D D D D D D D D D D D D D D D D D D D D D D D D D DOrchard management and apple varietyAgar platesCount colonies, possible but difficult 6EUFRUIT Weihenstefan 2018Andreas Bühlmann, Agroscope, Wädenswil, Schweiz

Results 0500010000150002000025000 Okt 15Nov 15Dez 15 Jan 16 Feb 16Mrz 16 Apr 16 Mai 16 NL7 NL14CFU/cm2 apple skin Sampling dateMikroorganismen im Lager 2016
0500010000150002000025000 Okt 15 Nov 15 Dez 15 Jan 16 Feb 16 Mrz 16 Apr 16 Mai 16 NL7 NL14CFU/cm2 Apple Skin Sampling DateMikroorganismen im Lager 2017 The microbiome changes• During storage• Between years

7EUFRUIT Weihenstefan 2018Andreas Bühlmann, Agroscope, Wädenswil, Schweiz
Results 05000100001500020000CFU/cm2 apple skin Variety/ treatmentMikroorganismen pro Sorte/Behandlung2016050001000015000CFU/cm2 apple skin Variety/ TreatmentMikroorganismen pro Sorte/Behandlung2017 • Varietal differences• Orchard management• differences 8EUFRUIT Weihenstefan 2018Andreas Bühlmann, Agroscope, Wädenswil, Schweiz

ResultsMicrobiology
020040060080010001200140016001800 Ariane Otava TopazCFU/cm2 Apfelschale SorteSpezieszusammensetzung 2017otherAlternariaAspergillusPenicilliumRhodotorula/ErythrobasidiumMetschnikowiaAureobasidium020040060080010001200140016001800 Ariane Otava TopazCFU/cm2 Apfelschale SorteSpezieszusammensetzung 2016otherAlternariaAspergillusPenicilliumRhodotorula/ErythrobasidiumMetschnikowiaAureobasidium • Absolut amount andfungi/yeast ratio changes
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Varieties Okt 15 Nov 15 Dez 15 Jan 16 Feb 16 Mrz 16 Apr 16 Mai 16 SL 7d SL14dAriane A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AOtava C C C C C C C C C C C C C C C C C C C C C C C C C C C C C CTopaz D D D D D D D D D D D D D D D D D D D D D D D D D D D D D DLow Input TrialSampling design metagenomicsAgarplattenMetagenomikBakterien/Pilze Varieties Okt 15 Jan 16 Mai 16 SL14dAriane A A A A A A A A A A A AOtava B B B B B B B B B B B BTopaz D D D D D D D D D D D Dwash Databasecomparison >seq1Aureobasidium>seq2Penicillium>seq3…. 10EUFRUIT Weihenstefan 2018Andreas Bühlmann, Agroscope, Wädenswil, Schweiz

• ~ 36Gbp sequence data• ~1Mio reads/ sample• Bsp. Ariane ControlResultsMetagenomics
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ResultsMetagenomics
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ResultsMetagenomics VarietyMonth in storage
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ResultsMetagenomicsTreatment Year
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ResultsMetagenomics
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• Correlate metagenomics anddisease scoringResultsMetagenomics0102030405060708090100 Kontrolle Low-Residue IP Kontrolle Low-Residue IPOtava Ariane% symptomatic fruits Storage Diseases 2016Bull's eye rot Calyx rot Grey mould rot 0.010.020.030.040.050.060.070.080.090.0100.0 Kontrolle Low-Residue IP Kontrolle Low-Residue IPOtava Ariane% symptomatic fruits Storage Diseases 2017Bull's eye rot Calyx rot Others 16EUFRUIT Weihenstefan 2018Andreas Bühlmann, Agroscope, Wädenswil, Schweiz0102030405060708090100 Kontrolle Low-Residue IP Kontrolle Low-Residue IPOtava Ariane% symptomatic fruits Storage Diseases 2016Bull's eye rot Calyx rot Grey mould rot 0102030405060708090100 Kontrolle Low-Residue IP Kontrolle Low-Residue IPOtava Ariane% symptomatic fruits Storage Diseases 2017Bull's eye rot Calyx rot Others
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ResultsMetagenomics0.010.020.030.040.050.060.070.080.090.0100.0 Kontrolle Low-Residue IP Kontrolle Low-Residue IPOtava Ariane%symptomatic fruits Storage Diseases 2017Bull's eye rot Calyx rot Others 18EUFRUIT Weihenstefan 2018Andreas Bühlmann, Agroscope, Wädenswil, Schweiz

ResultsMetagenomics
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Aims and outlook• Characterize microbial load on apples from harvestto retail- YES, For post harvest- now do the same from blossom to harvest• Can we predict pathogen damage before symptoms appear –focus on Neofabraea. Yes, metagenomics too expensive >100 evaluate qPCR, LAMP >1000• Can we identify ideal biocontrol mixtures- Yes- Field trials withAureobasidium, Metschnikowia (known) explore Dydimella, Pseudomonas, Hymenobacter etc.• Characterise Neofabrea strains better: In vitro competitionassays, genome sequencing, etc. 20EUFRUIT Weihenstefan 2018Andreas Bühlmann, Agroscope, Wädenswil, Schweiz
Aims and outlook• How does the microbiome compare on a national scale• 2year «field trial» with swiss growers (first results q4-2018)• How does the microbiome compare on a global scaleparticipate in global study on golden gala (results q4-2018)


