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Bacterial biostimulants

Also known as plant growth promoting bacteria (PGPB) represent a sustainable technique to
improve crops productivity.
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Material and Methods

In vitro study

Seed adhesion and persistence by Scanning Electron Microscopy

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)
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Results — seed inoculation

CONTROL

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



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 — Crops growth monitoring
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Results — Crops growth monitoring
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Table 1. Dry weight, total phenolic content, and antioxidant activity of bulbs of Meranto and Moondance cultivars.

Index Dry Weight Total Phenolic Content Antioxidant Activity

(%) (mg GAE g-1 DW) (1C50)

Control 14.28 4.76 150.92

Moondance PGPB 14.73 5.96 12.71
t-test * ok *3%

Control 14.21 3.97 93.32

Meranto PGPB 1470 497 75.10
r_test * LA *

t-test: * = p < 0.001; ** = p < 0.01; ** = p < 0.05.

Yield increase +13 %




Results — Soil fertility status

Table 2. Soil chemical analysis for Meranto and Moondance experimental conditions.

Moondance Meranto
P t
ST Pre-Sowing Control PGPB Pre-Sowing Control PGPB
pH 7.6 7.7 7.6 7.7 7.7 7.5
Total N (g Kg1) 22 21 22 2.0 1.9 2.0
Total Organic Carbon (g Kg 1) 16.8 15.6 18.5 16.5 16.3 18.0
Organic Matter (g Kg ') 29.0 27.0 32.0 284 28.0 31.0
Electric Conductivity (uS cm ™ h 0.45 0.42 0.32 0.40 0.40 0.33
Na*® (mg Kg™") 33.0 38.0 15.0 31.0 28.0 18.5
Ca** (mgKg™) 3022.0 2895.5 3023.2 31325 2998.0 3108.5
Mg** (mgKg 1) 148.5 130.5 153.0 145.0 123.2 126.5
K* (mgKg™!) 489.0 383.0 413.5 164.5 138.0 182.2
Available P (mg P,O5 Kg ') 323.0 172.0 460.5 282.0 144.2 227.0
Table 3. Ecological indexes calculated from Illumina sequencing results.
Index Individuals Shannon-Wiener H’ Chao-1
Moond Control 7431 6.15 628
BEaRes PGPB 9627 6.33 753
Control 4046 5.66 363
429

Meranto PGPB 5209 5.79




Conclusions

« seed inoculation improved plant growth and development, crop yield and
guality, 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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