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Bacterial biostimulants
Also known as plant growth promoting bacteria (PGPB) represent a sustainable technique to 

improve crops productivity.

PLANT GROWTH-PROMOTING MECHANISMS 

DIRECT
production of auxin, cytokinin, gibberellin, 

nitrogen fixation, phosphorous solubilization, and 
sequestration of iron by bacterial siderophores. 

INDIRECT
Inhibition of pathogenic fungi and bacteria (i.e. 

antibiotics, cell wall degrading enzymes, 
competition, hydrogen cyanide, induced systemic 

resistance, quorum quenching, siderophore
ACC deaminase).

Olanrewaju et al., 2017. https://doi.org/10.1007/s11274-017-2364-9

https://doi.org/10.1007/s11274-017-2364-9


Material and Methods

Open field experiment

Crops monitoring (height, dry matter, and chlorophylls dynamics and yields)

Bulbs quality (dry matter, total phenolic contents, antioxidant activity)

Soil fertility status (16S rRNA analysis, Physico-chemical properties)

In vitro study

Seed adhesion and persistence by Scanning Electron Microscopy  

Pellegrini et al., 2021. 
https://doi.org/10.3390/microorganisms9030639

https://doi.org/10.3390/microorganisms9030639


Scanning electron 
microscope (SEM) 

micrographs 
obtained for Control 

(a,b) and
PGPR (c,d) Allium 
cepa seeds the 
same day of the 

inoculation.
Magnitudes: 5000 
(a,c) and 10,000 

(b,d,)

Results – seed inoculation



Scanning electron 
microscope (SEM) 

micrographs 
obtained for Control

(e,g) and
inoculated (f,h) 

Allium cepa seeds 
after 30 days from 

the inoculation.

Magnitudes: 5000 (e, 
f) and 10,000 (g, h)

Results – seed inoculation

Shelf-life  60 days



Results – Crops growth monitoring

Dynamics of Height, Dry
weight, and Chlorophylls
in Meranto (A) and
Moondance (B) cultivars.

Average increases:
• Height - +18%
• Dry weight - 23+ %
• Chlorophylls - +42%



Results – Crops growth monitoring

Average increases:
• Dry weight  - + 3%
• Antioxidant activity - + 25%
• Total phenolic content - + 20%

Yield increase +13 %



Results – Soil fertility status



Conclusions
• seed inoculation improved plant growth and development, crop yield and 

quality, and the soil fertility status. 

• suitability of this consortium as a biostimulating agent in sustainable agriculture. 

• Our results suggest that seed inoculation with this consortium could be used in 

productive onion landscapes as a biostimulating agent in place of chemical 

fertilizers

Future perspectives
• Elucidation of the mechanisms of plant-growth improvement and fertility status 

and changes in the microbial community.

• Suitability of this inoculant application on other plant species and the 

• Optimization of large-scale inoculum production procedures as well as the 

stability of the formulation should be investigated. 
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