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compared the rhizosphere microbiota of two different rootstocks –
1103P, known in Italy to give potassium deficits, and 5BB, which
provides good K levels – to see if the differences in potassium
uptake were attributable to the root microbiota [185]. The micro-
biota of 1103P had a reduced diversity compared to 5BB, particu-
larly for microorganisms solubilizing potassium. In a study
focused on the relation between microbiota and ferric chlorosis,
the magnesium and chlorosis levels of the leaves were significantly
correlated with the composition of the soil bacterial community:
the bacterial microbiota of the grapevines displaying ferric chloro-
sis was significantly different from the microbiota of the healthy
grapevines [101].

V. Conclusion and perspectives

Like all plants or other macroorganisms, the grapevine closely
interacts with a large number of microorganisms that can modu-
late its physiology throughout its life cycle, keeping the grapevine
holobiont healthy or not. The -omics sciences have marked a turn-
ing point in the history of biology, especially in the description of
the taxonomic composition of the microbial communities of iso-
lated compartments of healthy-looking and decaying grapevine.

To face the numerous diebacks that affect the grapevine, we
need to better understand plant microorganism and
microorganism-microorganism relationships, the functional con-
tributions of microbes to the grapevine holobiont, and the changes
within communities in a decaying context. Up to date, only few
studies addressed the functional characteristics of the microbiota

through metabolomic and transcriptomic approaches in the grape-
vine holobiont.

Understanding the complexity of the grapevine holobiont is a
crucial issue for the future of the wine industry. The study of
microbiota in a holobiont context opens large windows onto
reduced pesticide and chemical fertilizer inputs through biocon-
trol, biostimulation and bio-fertilization, which are key levers for
the sustainable development of viticulture.

Ethical statement

This article does not contain any studies with human or animal
subjects.

CRediT authorship contribution statement

PB and JCC initiated the writing of the manuscript. PEC and ST
lead the project administration, got the funding, managed the writ-
ing, review & editing and supervised PB and JCC respectively. LJ and
EvS contributed to the literature review. FF and OF co-supervised
PB’s PhD thesis with PEC. All the authors read and approved the
final manuscript. All authors approved the submitted version.

Declaration of Competing Interest

The authors declare that they have no known competing finan-
cial interests or personal relationships that could have appeared
to influence the work reported in this paper. The authors thank
the following institutions for financial support: the Burgundy

Fig. 4. Grapevine-microorganism and microorganism-microorganism relationships in the soil. Such types of interactions are multiple and complex: 1 Root exudates recruit
and feed microorganisms. 2 Some microorganisms are nitrogen or phosphorus fixators and mineralize organic matter. Arbuscular mycorrhizal fungi (AMF) supply the host
with nutrient resources that are inaccessible to the roots because of their location (biofertilization). 3 Some pathogenic agents can induce declines. 4 In addition to their
ability to induce the production of phytohormones by plants, certain plant-growth-promoting bacteria (PGPB) can synthesize them directly. Certain phytohormones regulate
plant growth and increase plant tolerance to biotic and abiotic stresses (biostimulation). 5 Some PGPB and AMF participate in the inhibition or suppression of pathogens via
competition for ecological niches or for resources through antagonism, by inducing plant resistance, by interfering with the pathogen signaling systems or by suppressing
pathogen virulence factors (biocontrol/bioprotection). 6 The mycelium and the mucilage of certain microorganisms enhance the cohesion between soil particles and create
microaggregates; as a result, the soil structure is improved (inspired from [161]).
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Prebiotici, probiotici e postbiotici: dall’uomo alla pianta 
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Bioprospecting -> Sistematica ricerca di prodotti utili derivati da risorse biologiche incluse 
piante, animali e microorganismi che possono essere sfruttati per la commercializzazione ed il 
beneficio della società

1. Isolamento di ceppi microbici dal suolo e dalla rizosfera

2. Dereplicazione ed identificazione tassonomica
3. Valutazione fenomica in vitro di proprietà di biocontrollo
4. Ranking quantitativo delle proprietà di biocontrollo

5. Analisi genomiche per confermare le proprietà, valutare 
sicurezza ed unicità (IP)

6. Rese in biomassa e scale-up industriale

7. Test di serra e di campo
8. Registrazione e commercializzazione
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Come scegliere i migliori agenti di biocontrollo: il bioprospecting
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QUANTITATIVE RANKING OF BENEFICIAL PROPERTIESRANKING DEGLI ISOLATI
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Biocontrollo di Alternaria e micotossine



DESIGN OF CONSORTIA FOR POT AND FIELD TESTS
Design di consorzi microbici per il controllo in campo di Alternaria
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Peso delle bacche

Numero di bacche

Produzione totale

Attività biostimolante degli eluati microbici



Confronto tra cellule vive, cellule morte ed eluati nel biocontrollo
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CELLULASI

Confronto tra cellule vive, cellule morte e surnatante nel biocontrollo



IMMAGINE

CELLULE UCCISE

SURNATATANTE

Confronto tra cellule vive, cellule morte ed eluati nel biocontrollo
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Evidenze e meccanismi di azione



La situazione attuale in EU



CONCLUSIONS

• Gli agenti di biocontrollo microbico rappresentano uno strumento di grande utilità
• Dal punto di vista dell’ecologia microbica biocontrollo e biostimolazione sono effetti 

sinergici con cui i microorganismi aiutano la pianta
• Molto spesso non occorrono cellule vive per ottenere gli effetti: lisati cellulari, e 

surnatanti come gli eluati derivanti dalla produzione industriale dei microorganismi 
hanno effetti simili se non superiori

• Molti metaboliti sono stati identificati, altri non ancora
• Meccanismi di azione solo in parte conosciuti
• Nuove prospettive di ricerca: sRNAs e vescicole extracellulari come induttori di 

resistenza modulabili in funzione della coltura e del patogeno

Conclusioni e prospettive
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