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Il suolo è una risorsa naturale di grande valore che contiene la più grande quantità di biomassa vivente dell’intero pianeta.  La complessa rete di interazioni che si 
instaurano tra la moltitudine di esseri viventi presenti nel suolo contribuisce al mantenimento del suo stato di salute ed è alla base di beni necessari alla nostra 
sopravvivenza, come cibo, acqua ed aria pulita. I suoli agricoli rappresentano il capitale naturale di riferimento più importante per i processi di decarbonizzazione. 
L’adozione di pratiche che aumentano la capacità di assorbimento della CO2 contribuisce al raggiungimento degli obiettivi di sviluppo sostenibile, con una capacità di 
mitigazione degli impatti climatici. Il webinar vuole essere un momento di approfondimento e confronto sugli strumenti da mettere in atto per la difesa del suolo e la 
valorizzazione della biodiversità microbica. Garantire e promuovere la gestione sostenibile del suolo sta diventando sempre di più una priorità strategica e un tema 
trasversale che collega le aree della sicurezza alimentare, del cambiamento climatico, della biodiversità e della deserti"cazione.  Di recente l’Italia ha istituito un nodo 
di ricerca nazionale sul suolo (Soil-Hub dell’Italian soil Partnership), a supporto della partecipazione del nostro Paese alla Global Soil Partnership ed alla rete di 
eccellenza europea sulla ricerca sul suolo (European Joint Programme, EJP-SOIL). Il principale obiettivo è quello di arginare e mitigare l’impatto dei cambiamenti 
climatici sui sistemi agricoli e sulle funzioni ecosistemiche del suolo. Una strategia su cui si sta puntando in questi ultimi anni ci è data dalla salvaguardia delle risorse 
microbiche e dall’utilizzo di microorganismi isolati dal suolo e dalla rizosfera di piante di interesse agrario, da utilizzare come biofertilizzanti o come antagonisti di 
funghi "topatogeni. L’infrastruttura di ricerca MIRRI rappresenta la più grande infrastruttura europea che si occupa di salvaguardare la biodiversità microbica e 
garantire la conservazione e la distribuzione dei microorganismi a "ni di sostenibilità ambientale, sviluppo biotecnologico e crescita della bioeconomia. Consorzi 
microbici multifunzionali composti da diverse specie con tratti complementari o sinergici sono i candidati di eccellenza per favorire l’aumento della produttività in 
presenza di stress biotici e abiotici, e contrastare il degrado del suolo, riducendo l’input di pesticidi e fertilizzanti azotati. La s"da è valorizzare la biodiversità microbica 
del suolo per aiutare la transizione agroecologica dell’agricoltura verso sistemi che salvaguardano il suolo e forniscono diete sani e sostenibili, in grado di conciliare i 
bisogni umani con la salute del Pianeta. E’  l’obiettivo della Mission “Soil Health & Food” che la Commissione Europea ha lanciato nell’abito del nuovo Programma 
Quadro per la ricerca Horizon Europe 2021-2027, favorendo la consapevolezza dei cittadini europei sul tema, attraverso un processo di avvicinamento tra Scienza e Società. 

  10:00 Saluti di benvenuto
 M. Iannetta, ENEA - Responsabile Divisione Biotecnologie e Agroindustria

  10:10 Il Programma H2020 “Towards climate-smart sustainable management of agricultural soils – EJP-SOIL”:
 organizzazione, obiettivi e tematiche di ricerca sulla biodiversità dei suoli
 R. Napoli, CREA - Centro Ricerca Agricoltura e Ambiente, Roma

  10:30 I mille volti dei microrganismi per la salute del suolo e lo sviluppo sostenibile: il ruolo della Joint Research Unit MIRRI-IT
 C. Varese, Referente Nazionale Infrastruttura di Ricerca Europea MIRRI per la salvaguardia della biodiversità microbica

  10:50  Selezione e valorizzazione dei microorganismi bene!ci del suolo per un’agricoltura sostenibile: il progetto H2020 SIMBA 
 A. Bevivino, ENEA - Responsabile Laboratorio Sostenibilità, Qualità e Sicurezza delle Produzioni Agroalimentari

  11:10 Utilizzo di bioinoculi microbici per valorizzare la biodiversità nativa del suolo e promuovere la difesa e la nutrizione
 delle produzioni agricole: il progetto H2020 EXCALIBUR 
 S. Mocali, CREA - Centro Ricerca Agricoltura e Ambiente, Firenze

  11:30 The Mission  “Soil Health & Food”
 G. Corti, Presidente della Società Italiana di Pedologia

  11:50 Discussione e chiusura !nale
 M. Iannetta, ENEA
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IL MONDO DEI MICRORGANISMI DEL SUOLO
Una risorsa da valorizzare per proteggere e salvaguardare la salute e
la qualità dei suoli agricoli, le produzioni agroalimentari e l’ambiente
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Selezione e valorizzazione dei microorganismi 
benefici del suolo per un’agricoltura sostenibile: 
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Selezione e valorizzazione dei microorganismi benefici del suolo per un’agricoltura sostenibile: il 
progetto H2020 SIMBA, ECOMONDO 9 giugno 2021

• The soil microorganisms: role
and function

• Strategies to increase crop
productivity: the microbiome-
based solution

• The SIMBA Project: 
identification and selection of 
efficient inoculants

• Preliminary results from Work 
Package 2

• Ongoing activities
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The world beneath our feet

4

• Millions of microorganisms live and reproduce in a few grams of soil
• Microorganisms directly contribute to the biological fertility of soil
• They also play a central role in decomposing organic matter, in determining the 

release of mineral nutrients, and in nutrient cycling
• Changes in soil microbial community may directly affect soil ecosystem function, 

particularly carbon and nitrogen cycling

Modified from Johannes Sikorski 2015, The Prokaryotic Biology of Soil, Soil Organisms 87, 1-28 



The link between soil, microorganisms and plants
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Jacoby et al. Front Plant Sci. 2017; 8:1617 Backer et al. (2018) Front. Plant Sci. 9:1473

Selezione e valorizzazione dei microorganismi benefici del suolo per un’agricoltura sostenibile: il 
progetto H2020 SIMBA, ECOMONDO 9 giugno 2021



How to increase crop productivity and soil fertility?
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Compant et al., 2019 J Adv Res  19:29-37

• Understanding soil-root
microbiome diversity and 
function to uncover novel
microbes that can be used as
biofertilisers and biopesticides

• Promoting crop–microbe
associations through the 
development and optimisation
of microbial inocula

• Enhancing beneficial soil
microbiome diversity and 
function through optimising
soil management methods
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• Promoting crop–microbe
associations through the 
development and optimisation
of microbial inocula

• Enhancing beneficial soil
microbiome diversity and 
function through optimising
soil management methods



8
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THE SIMBA PROJECT

This project has received funding from the European Union’s Horizon 2020 research and innovation
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• Moving towards a more sustainable 

production system is one of the major 

challenges for the European Union food 

industry.

• The main goal of Horizon 2020 SIMBA 

project is to take advantage of 

microbiome support at all levels of the 

food chain. 

• In this view, soil microbial applications 

appear a promising tool capable to 

foster a significant increase in crop yield 

and quality.

• https://vimeo.com/539607004
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T2.2	 Evaluation	of	PGPMs	effect	on	plant	
performance	in	pot	experiments		

T2.3	

T2.4	

T2.1	 Design,	formulation	and	optimization	of	
effective	microbial	consortia	inoculants		

PGPMs	efficacy	field	testing	with	respect	
to	crop	productivity	and	plant	health		

Protocols	for	PGPMs	field	application	

maize					wheat	 tomato			potato	

WP1	
WP3	

WP4	
WP6	

WP4	

WP7	

WP1	

Main Objective:
• to exploit the full potential of 

Plant Growth-Promoting 
Microorganisms (PGPMs) 
for sustainable crop 
production by optimising the 
efficacy and reproducibility of 
field applications. 

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 818431 (SIMBA). This output reflects only the author’s view and
the Research Executive Agency (REA) cannot be held responsible for any use that may be made of the
information contained therein.

www.simbaproject.eu@SIMBAproject_EU

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 818431 (SIMBA). This output reflects only the author’s view and
the Research Executive Agency (REA) cannot be held responsible for any use that may be made of the
information contained therein.

www.simbaproject.eu@SIMBAproject_EU

WP2 – Improvement of PGPMs field
applications efficacy and reproducibility

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 818431 (SIMBA). This output reflects only the author’s view and
the Research Executive Agency (REA) cannot be held responsible for any use that may be made of the
information contained therein.
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2.1 Design, formulation and optimization of Plant 
Growth-Promoting Microbes (PGPMs) for their use 

as microbial consortia inoculants

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 818431 (SIMBA). This output reflects only the author’s view and
the Research Executive Agency (REA) cannot be held responsible for any use that may be made of the
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AIM OF THE PRESENT WORK:
Identify efficient microbial formulations to be applied as bioinoculants in arable crops
in Italy and Germany, i.e. WHEAT, MAIZE, POTATO and TOMATO

ü To improve soil fertility and functionality
ü To enhance plant resistance to abiotic and biotic stresses
ü To improve plant productivity for the the sustainable use of soil in different
European farming system



11

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 818431 (SIMBA). This output reflects only the author’s view and
the Research Executive Agency (REA) cannot be held responsible for any use that may be made of the
information contained therein.

www.simbaproject.eu@SIMBAproject_EUThis project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 818431 (SIMBA). This output reflects only the author’s view and
the Research Executive Agency (REA) cannot be held responsible for any use that may be made of the
information contained therein.

www.simbaproject.eu@SIMBAproject_EU

How to choose efficient inoculants?

• The use of efficient inoculants is considered an important strategy for 
increasing crop productivity and reducing chemical inputs in agriculture

• When considering inoculation with PGPM, the first objective is to find the 
best bacteria available and to identify the best delivery method which
determines the potential success of the inoculant
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Microbial consortia for sustainable 
agriculture

Microbial consortia have a higher potential to increase plant
growth-promoting (PGP) effects compared to single inoculants

«microbial consortia” means not only living together but also labour division, leading
to increased community efficiency and productivity.

P solubilisation, N2 fixation, PGP, Biocontrol
activity

10
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Abstract: A growing body of evidence demonstrates the potential of various microbes to enhance
plant productivity in cropping systems although their successful field application may be impaired
by several biotic and abiotic constraints. In the present work, we aimed at developing multifunctional
synthetic microbial consortia to be used in combination with suitable bioactive compounds for
improving crop yield and quality. Plant growth-promoting microorganisms (PGPMs) with different
functional attributes were identified by a bottom-up approach. A comprehensive literature survey
on PGPMs associated with maize, wheat, potato and tomato, and on commercial formulations,
was conducted by examining peer-reviewed scientific publications and results from relevant Euro-
pean projects. Metagenome fragment recruitments on genomes of potential PGPMs represented in
databases were also performed to help identify plant growth-promoting (PGP) strains. Following
evidence of their ability to coexist, isolated PGPMs were synthetically assembled into three different
microbial consortia. Additionally, the effects of bioactive compounds on the growth of individually
PGPMs were tested in starvation conditions. The different combination products based on microbial
and non-microbial biostimulants (BS) appear worth considering for greenhouse and open field trials
to select those potentially adoptable in sustainable agriculture.

Keywords: SIMBA; sustainable agriculture; plant growth-promoting microorganisms; microbial consortia;
metagenome fragment recruitments; delivery methods; in vitro compatibility; bioactive compounds
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BOTTOM-UP APPROACH

Comprehensive 
literature survey

Selection of the 
most promising
microorganisms

In vitro 
compatibility tests

Set up of microbial
consortia

Set up of 
combinations with 

carriers for 
delivery

Set up of 
combinations

including bioactive
compounds

Greenhouse and 
growth-chamber

experiments

In field tests with 
abiotic stress

Evaluation of 
performance



16

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 818431 (SIMBA). This output reflects only the author’s view and
the Research Executive Agency (REA) cannot be held responsible for any use that may be made of the
information contained therein.

www.simbaproject.eu@SIMBAproject_EUThis project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 818431 (SIMBA). This output reflects only the author’s view and
the Research Executive Agency (REA) cannot be held responsible for any use that may be made of the
information contained therein.

www.simbaproject.eu@SIMBAproject_EU

List of PGPMs
BIOFECTOR
VALORAM

• A total of 46 microbial
strains were selected:
bacteria, mychorrizae and 
fungi

• 26 out of 46 microbial
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BIOFECTOR PROJECT (FP7-KBBE/2012-2017)

VALORAM PROJECT ( FP7-KBBE/ 2007-2013) 

• A total of 46 microbial strains were
selected: bacteria, mychorrizae and 
fungi 

• 26 out of 46 microbial strains
resulted available

• available strains were cross-
checked to evaluate their
compatibility
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Bacteria-bacteria compatibility assays
Table 3. Pairwise compatibility among microorganisms using the modified agar diffusion method in on NA plates. 
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A. radiobacter AR39                         
A. brasilense ATCC 29710 +                        

A. brasilense NCCB 78036 + +                       

A. chroococcum DSM 2286 - - -                      

A. chroococcum LS132 + + + -                     

A. chroococcum LS136 + + + - +                    

A. vinelandii DSM 2289 + + + - + +                   

Bacillus spp. BV84 + - + + + + +                  

B. amyloliquefaciens BA41 + - + + + + + +                 

B. amyloliquefaciens LMG 9814 + nc + - + + + + +                

B. licheniformis PS141 + + + - + + + - - -               

B. pumilus LMG 24415 + + + + + + + - - - -              

B. subtilis LMG 23370 + + + + + + + - - - + -             

B. subtilis LMG 24418 + + + + + + + - - - + - -            

B. ambifaria LMG11351 + + + - + + + + + + + + + -           

B. ambifaria MCI7 + - + - + + + + + + + + + + +          

K. pastoris PP59 + + + - + + + + + + + + + + + nc +        

P. tropica MDIIIAzo225 + + + - + + + + + nc + + nc + + + + +       

Pseudomonas sp. PN53 + + + + + + - - + + + + + + + + + + +      

P. fluorescens DR54 + + + - + + + + + + + + + + + + + + + nc     

P. granadensis A23/T3c + + + - + + + + + + + + + - + + + + + + +    

R. aquatilis BB23/T4d + + + - + + + + + + + + + + + + + + + + + +   

R. terrigena FS152 + + + - + + + + + + + + + + + + + + + + + + +  

+: compatible; -: incompatible; nc: not clear. 

 

Pairwise compatibility among 
microorganisms using the modified 
agar diffusion method on NA plates.
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Dual compatibility test among 
bacteria and fungi

Bacteria 
T. harzianum  
ATCC 48131  

T. harzianum 
TH01 

Azotobacter brasilense ATCC 29710 nc + 
Azospirillum brasilense NCCB 78036 - + 
Azotobacter chroococcum DSM 2286 - nc 

Azotobacter chroococcum LS132 + + 
Agrobacterium radiobacter AR39 - - 
Azotobacter chroococcum LS163 - + 

Azotobacter vinelandii DSM 2289 + + 
Bacillus sp. BV84 - + 

Bacillus amyloliquefaciens BA41 - - 
Bacillus amyloliquefaciens LMG 9814 - - 

Bacillus licheniformis PS141 + + 
Bacillus pumilus LMG 24415 - - 
Bacillus subtilis LMG 23370 - - 
Bacillus subtilis LMG 24418 - - 

Burkholderia ambifaria LMG 11351 - - 
Burkholderia ambifaria MCI7 - - 
Komagataella pastoris PP59 + + 

Paraburkholderia tropica MDIIIAzo225 + nc 
Pseudomonas sp. PN53 - + 

Pseudomonas granadensis A23/T3c + + 
Pseudomonas fluorescens DR54 + nc 

Ranhella aquatilis BB23/T4d - + 
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Multifunctional synthetic microbial consortia
MC Microorganisms

A Azotobacter chrococcum LS132
Bacillus licheniformis PS141
Komagataella pastoris PP59 
Pseudomonas granadensis A23/T3c
Paraburkholderia tropica MDIIIAzo2225
Trichoderma harzianum TH01

B Azotobacter vinelandii DSM 2289 
Bacillus amyloliquefaciens LMG 9814
Bacillus sp. BV84
Pseudomonas fluorescens DR54
Rahnella aquatilis BB23/T4d

C Azotobacter chrococcum LS132
Bacillus amyloliquefaciens LMG 9814
Burkholderia ambifaria MCI7 
Rahnella aquatilis BB23/T4d
Pseudomonas fluorescens DR54

Three microbial consortia 
inoculants named MC A, MC_B, 
and MC_C were developed in 
which a specific function was 
represented by at least one 
member
• nitrogen fixation
• P-solubilisation
• biocontrol
• amylolytic activity
• auxin or auxin-like compounds 

production
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The use of bioactive compounds
• To reinforce the inoculum and favour plant growth under greenhouse and field 

conditions, bioactive compounds were consideredIn vitro compatibility test single  
microrganism – bioactive
compounds
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Seaweed extracts
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Abstract: The use of seaweed-based bioproducts has been gaining momentum in crop production
systems owing to their unique bioactive components and effects. They have phytostimulatory
properties that result in increased plant growth and yield parameters in several important crop plants.
They have phytoelicitor activity as their components evoke defense responses in plants that contribute
to resistance to several pests, diseases, and abiotic stresses including drought, salinity, and cold.
This is often linked to the upregulation of important defense-related genes and pathways in the plant
system, priming the plant defenses against future attacks. They also evoke phytohormonal responses
due to their specific components and interaction with plant growth regulation. Treatment by seaweed
extracts and products also causes significant changes in the microbiome components of soil and plant
in support of sustainable plant growth. Seaweed extracts contain a plethora of substances which
are mostly organic, but trace levels of inorganic nutrient elements are also present. Fractionation of
seaweed extracts into their components and their respective bioassays, however, has not yielded
favorable growth effects. Only the whole seaweed extracts have been consistently proven to be very
effective, which highlights the role of multiple components and their complex interactive effects
on plant growth processes. Since seaweed extracts are highly organic, they are ideally suited for
organic farming and environmentally sensitive crop production. They are also very compatible
with other crop inputs, paving the way for an integrated management approach geared towards
sustainability. The current review discusses the growth and functional effects evoked by seaweed
extracts and their modes and mechanisms of action in crop plants which are responsible for elicitor
and phytostimulatory activities. The review further analyses the potential value of seaweed extracts
in integrated crop management systems towards sustainable crop production.

Keywords: seaweed extracts; phytoelicitor components; phytostimulation; stress tolerance; mecha-
nisms of action; organic inputs; sustainable agriculture

1. Introduction

Research efforts have been undertaken over decades to find various workable organic
agricultural inputs that are not only beneficial to humans but also remain sustainable
towards the environment. With the onset of climate change, pesticide resistance, and the
continuous loss of land due to overgrowing populations, the need for new innovative
agricultural practices is paramount more than ever.

The term biostimulants refers to substances of biological origin or microorganisms
which, when applied to plants either via root drench, foliar spray, or a combination of
both, is intended to stimulate natural processes in the plant that is responsible for efficient
plant nutrient use efficiency and growth processes and/or an increase in the tolerance
to abiotic and biotic stress, irrespective of the plant-beneficial nutrient content of the
substances [1,2]. Algal extracts are biostimulants rather than fertilizers since they stimulate
defense and growth response when applied to the plant. Furthermore, the profiles of algal
extracts have not been shown to naturally contain fertilizer compounds at the level to
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Abstract: The use of seaweed-based bioproducts has been gaining momentum in crop production
systems owing to their unique bioactive components and effects. They have phytostimulatory
properties that result in increased plant growth and yield parameters in several important crop plants.
They have phytoelicitor activity as their components evoke defense responses in plants that contribute
to resistance to several pests, diseases, and abiotic stresses including drought, salinity, and cold.
This is often linked to the upregulation of important defense-related genes and pathways in the plant
system, priming the plant defenses against future attacks. They also evoke phytohormonal responses
due to their specific components and interaction with plant growth regulation. Treatment by seaweed
extracts and products also causes significant changes in the microbiome components of soil and plant
in support of sustainable plant growth. Seaweed extracts contain a plethora of substances which
are mostly organic, but trace levels of inorganic nutrient elements are also present. Fractionation of
seaweed extracts into their components and their respective bioassays, however, has not yielded
favorable growth effects. Only the whole seaweed extracts have been consistently proven to be very
effective, which highlights the role of multiple components and their complex interactive effects
on plant growth processes. Since seaweed extracts are highly organic, they are ideally suited for
organic farming and environmentally sensitive crop production. They are also very compatible
with other crop inputs, paving the way for an integrated management approach geared towards
sustainability. The current review discusses the growth and functional effects evoked by seaweed
extracts and their modes and mechanisms of action in crop plants which are responsible for elicitor
and phytostimulatory activities. The review further analyses the potential value of seaweed extracts
in integrated crop management systems towards sustainable crop production.

Keywords: seaweed extracts; phytoelicitor components; phytostimulation; stress tolerance; mecha-
nisms of action; organic inputs; sustainable agriculture

1. Introduction

Research efforts have been undertaken over decades to find various workable organic
agricultural inputs that are not only beneficial to humans but also remain sustainable
towards the environment. With the onset of climate change, pesticide resistance, and the
continuous loss of land due to overgrowing populations, the need for new innovative
agricultural practices is paramount more than ever.

The term biostimulants refers to substances of biological origin or microorganisms
which, when applied to plants either via root drench, foliar spray, or a combination of
both, is intended to stimulate natural processes in the plant that is responsible for efficient
plant nutrient use efficiency and growth processes and/or an increase in the tolerance
to abiotic and biotic stress, irrespective of the plant-beneficial nutrient content of the
substances [1,2]. Algal extracts are biostimulants rather than fertilizers since they stimulate
defense and growth response when applied to the plant. Furthermore, the profiles of algal
extracts have not been shown to naturally contain fertilizer compounds at the level to
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In vitro test single microorganism- bioactive
compounds

• bioactive compounds can promote the growth of beneficial
microorganisms

• Agro-industrial 
residues 

• Plant-derived protein 
hydrolysate 
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Prebiotic effect of BS2 (cell-wall protein hydrolysate) on T. 
harzianum TH01 growth in starvation conditions
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According to the results (Figures 4, 5 and Table S5), the addition of BS2 compound at 642 
1000 ppm and 10000 ppm fostered a significant increase (P < 0.005) of fungal growth of T. 643 
harzianum in water agar (WA) plates comparable to fungal growth in control plates (Potato 644 
Dextrose Agar, PDA) at 48 and 72 h, favouring the fungal growth and sporulation. 645 

 646 
Figure 5. Prebiotic effect of BS2 (Cell-wall protein hydrolysate) on T. harzianum TH01 growth in starvation conditions. WA= water 647 
agar; PDA= Potato Dextrose Agar; BS2=Bioactive compounds BS2. 648 

 649 
Overall, in vitro results suggest the presence of bioactive compound BS2 fostered a 650 

rapid increase of the number of beneficial microorganisms in starvation conditions, fa- 651 
vouring the colonization and survival of strains under greenhouse and field conditions. 652 
We underline that also BS1, at a concentration of 1000 ppm, exerts inducing prebiotic ef- 653 
fects towards almost all the bacteria tested in comparison to the starvation condition (Ta- 654 
ble 7). Therefore, BS1/BS2 combination will be tested in a quantitative assay, in order to 655 
select the more effective support of microbial formulation when applied in the soil. 656 

 657 

4. Conclusions 658 

In the recent years, it is well recognized the need to define and adopt more sustaina- 659 
ble and environmentally friendly agriculture practices. The COVID-19 pandemic has led 660 
to increasing doubts about possible impacts of intensive, non-sustainable agriculture on 661 
the general equilibrium of man, animals, nature [8]. The interest for environmental- 662 
friendly solutions in modern agriculture results from the trend to search for natural solu- 663 
tions that reduce the application of chemicals in agriculture. Nowadays, it is accepted that 664 
microorganisms thrive in diverse natural environments in complex microbial communi- 665 
ties. Hence, the use of beneficial microorganisms combined in consortia is very promising 666 
for improving crop yields and performance representing a reliable and eco-friendly solu- 667 
tion that may respond to the challenges for modern agriculture. A well-designed applica- 668 
tion of natural microorganisms and organic amendments can greatly increase the plant 669 
yield or control of plant pathogens in an environmentally sustainable way. In the frame 670 
of SIMBA project, a bottom-up approach was taken into-account to identify microbial con- 671 
sortia for sustainable agriculture. Three microbial consortia, composed by compatible 672 
multi-strain species, were identified by synthetic assemblages of isolated PGPMs with dif- 673 
ferent functions followed by the in vitro analysis of their ability to coexist and in vitro test 674 
with bioactive compounds. The findings presented in this study indicate that bio-active 675 
compounds can enhance the growth of beneficial microorganisms composing the selected 676 
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Overall, in vitro results showed that the presence of bioactive compound BS2 fostered a rapid
increase of the number of beneficial microorganisms in starvation conditions, favouring the 
colonization and survival of strains under greenhouse and field conditions. 
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Conclusions
Ø Three main synthetic microbial consortia, common to all four crops, composed by
bacteria, yeast and fungi with different functionalities, were identified

Ø Bioactive compounds are promising in favouring the colonization and survival of
the microbial inoculants under greenhouse and field conditions

Ø Preliminary results of ongoing activities suggest that MC, applied alone or in
combination with char and/or Arbuscolar Mycorrhizal Fungi, can improve yield and
quality of crop plants

char
Syncom

Char

AMF

BS

Exploiting the efficacy in greenhouse and field trials
of the combined MC-bioactive compounds, as well as
their overall ecological impact on the native soil
microbiome, will permit to define new plant
biostimulants for a more sustainable and resilient
agriculture.
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• Greenhouse experiments and field trials in Italy and Germany
• Evaluation of the effect of PGPMs application on the soil/rhizosphere microbiome

• The identification of a spectrum of metagenomic biomarkers (taxa, SNPs and 
metabolic modules) to be exploited as bioindicators of soil quality and fertility

Work in progress

Drone pictures from the experimental farm Wiesengut (Germany.Maize in Italy
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