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Aim of the work: Study of the delivery of plant growth promoting (PGP) bacteria 
within a biopolymeric film obtained from food wastes, in a circular economy 
model

Final goal: Inclusion of living PGP bacteria in  biodegradable carrier materials or 
nursery pots obtaining biostimulant agents with the potential to increase plantlet 
growth and decrease the fertilizer needs. (Mapelli et al. 2022)

INTRODUCTION AND AIM

RESULTS

SELECTION OF BENEFICIAL BACTERIA

IN VIVO COLONIZATION AND PGP ACTVITY OF Lactuca sativa

VIABILITY WITHIN A BIOPOLYMERIC FILM 

CITRUS PEEL PECTIN BIOPOLYMERIC FILM

Strain ID NCBI Isolation source P
O

4 
so

lu
b

.

P
ro

te
as

e

Si
d

er
o

p
h

.

EP
S

A
C

C
 d

ea
m

in
.

IA
A

SC
O

R
E 

P
G

P

ro
o

t 
le

n
gh

t

ro
o

t 
n

u
m

b
er

sh
o

o
t 

le
n

gh
t

vi
go

r 
in

d
ex

b
io

co
n

tr
o

l

4 15 25 30 37 15 20 25 2 4 6 5 6 A
m

ila
se

A
ga

ra
se

A
lg

in
as

e

P
ec

ti
n

as
e

GR12 Rhizobium sp. Grapevine roots 1 0 0 1 1 1 4 1 1 1 1 1 1

VR04 Kosakonia sp. Lettuce leaves 1 0 0 1 1 1 4 1 1 1 1 1 1 1 1 1 1 1 NA NA

LR01 Bacillus sp. Lettuce roots 0 1 0 1 1 1 4 1 1 1 1 1 1 1 1 1 1

LL18 Pseudomonas sp. Lettuce leaves 1 0 1 0 1 1 4 1 1 1 1 1 1 1 1

LR20 Bacillus sp. Lettuce roots 0 1 0 1 0 1 3 1 1 1 1 1 1 1 1 1 NA NA

RP26 Bacillus sp. Resurrection plant na na na 0 na 1 1 na na na na na 1 1 1 1 1 1 1 1 1

PGP Test Enzymatic act.Temperature (°C) PEG (%) NaCl (%) pH

Strains GR12 and RP26 
displayed high colonization
capacity.
GR12 increased plant height
and the nitrogen-flavanol index. 
All the tested strains increased
leaves’ nitrate content

Living bacterial cell suspensions were embedded in a liquid form 
of waste-derived pectin before solidification and drying. 
Bacillus spp. strains RP26 and LR01 were observed to grow from 
1 cm2 of the biopolymeric film deposited on tryptic soy agar 
(TSA) medium up to one month after the storage of the 
material.

PERSPECTIVES

• Assessment of  the PGP activity of other selected bacterial strains on different model plants (lettuce, petunia)
• Development of new formulations of biopolymeric film to  improve the viability of beneficial bacteria and study of its

biodegradation in soil
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