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Introduction ﬂh— Aim I Materials and Methods

O
Application of bio-based products such as plant bio-stimulants (U PGPR strains used in this work were Pantoea
emerged as a promising alternative to agrochemicals and a new agglomerans C1 and Enterobacter sp. P36 [2, 4].
frontier of investigation. The present PhD research Different growth media and conditions were
Plant growth-promoting rhizobacteria (PGPR) act as bio-stimulants. project aims to: investigated, and  optimization  thereof for

They can increase crop tolerance against abiotic stresses and production of metabolites occurred according to the
protocol reported in [3, 4, 5]. Strain growth was

investigated in Erlenmeyer flasks and in a 2-L

: : . s . : - investigate and define
improve nutrient use efficiency, plant health, productivity and yield d

[1]. Biosynthesis of plant growth (PG) regulators is among the the role/potential  of

selected Enterobacter

direct mechanisms correlated to PG stimulation. Indole-3-acetic stirred tank fermenter.

and Pantoea strains in

acid (IAA) is the most common plant hormone of the auxin class, Application of metabolites to tomato seedlings was

the production of novel

regulating various PG processes. done wusing the quick dip method. After the

The identification of efficient bacterial IAA producers and other plant postbiotics, and treatment, seedlings were grown in transparent
auxin-related compounds has thus become pivotal. Several genera _ evaluate the effect polypropylene microboxes with wetted
have been investigated for their PGP traits and ability to produce thereof on the quartziferous sand under controlled conditions. Root

IAA. As the production of these compounds proved to vary from morphology was investigated by WinRHIZO.

nutritional quality of

strain to strain, it is crucial to investigate the IAA-production ability The genomic features of Pantoea strain C1 were'

. . AR produces. ,
and exometabolome of auxin-producing bacteria, i.e., selected determined according to the pro1'
Enterobacter /Pantoea strains. [1, 31. S |

__| Results and Discussions |

Growth media and conditions

Upon growth of Pantoea agglomerans strain C1 on different media amended with The ability to produce IAA was also investigated in Enterobacter sp. strain P36 upon growth
tryptophan (Trp, 40 mM), it emerged that: in VY, LB and YES medium amended with Trp and by varying fermentation time [4].
- The vegetal peptone-yeast extract (VY) medium allowed the highest production of indole = e Results showed that
SIS ([Fiee Uk = w0 * the highest auxin yield occurred in VY and
o :: * For all mediaq, it emerged that Trp (40 mM) % i LB medium (Figure 2);
::’; 140 qddi.'rio? is mandatory for IAA ?roduction. ‘;:zz " * the highest auxin/IAA level was obtained
é :ZZ Trp is, |n.ch'r, a !orecursor and inducer of T S when the Enferobacter sp. strain was grown
:3' 1 the IAA biosynthetic pathway. 3w for 72 hours. The use of the VY medium
- * Glycine is not a valuable alternative to Trp. determined a two-fold increase compared
: zz - * A higher carbon source concentration, pre- Time (h) to the animal-based peptone (LB).
0 inoculum volume, OD do not POSi'five'Y Figure 2: Effect of growth medium and incubation time on the indole auxin production yield by Enterobacter sp. strain P36 grown
Y LB = "o affect IAA pl’OdUCﬁOh (CICITCI not ShOWh). in shake flasks. Results are meanstSD of three independent experiments. Differences in letters indicate that the values are
Medium significantly different (p<0.05). Lower-case (a,b,c) letters are referred to values of the same series (growth medium), while

Figure 1: Effect of growth medium on the indole auxin production yield by P capital (A,B,C) letters indicate statistically significant differences among values of different series (same incubation time)

agglomerans strain C1. Results are means of three independent experiments.

pon cultivation ot the Cnferobacter sp. strain In a 2-L rermenter wit medium
Application of P. agglomerans’ metabolites to selected crops (pot and farm trials) amended with Trp, under batch operating mode, it emerged that at an initial inoculum of
0.5 x 107 cells/mL (predicted OD,,, of 0.2), the highest indole auxin production occurred at

Upon rooting test on tomato cuttings (5 different treatments: i-ii) metabolites by P. agglomerans 48h (Figure 3A), while when the inoculum was set as 1.0 x 10° cells/mL (predicted OD, g, of

strain C1 and DSM3493; iii) LB; iv) LB+Trp; v) standard fertilizer), it emerged that treatment with:

0.4), the highest yield was obtained after 24h growth (Figure 3B).
- strain C1 metabolites were more efficient than metabolites -
by another strain; (A) (B)
- LB gave non-homogenous results among the different cuttings; s ] s
- the commercial fertilizer gave poor results compared to the ;_; g
5 s
Biosafety experiments were ; ;
also performed by treating lettuce plants, - 0 x ] o
artificially contaminated with E. coli, with 5 T tmem : 5 Time (h) )
strain C1 metabolites and other biostimulants Figure 3: Auxin accumulation profile during batch cultures in VY+Trp medium inoculated at (A) 0.5 x 10° cell/mL and

(B) 1.0 x 107 cell/mL of Enterobacter sp. Strain P-36. The error bars represent standard errors of the means (n=3).

to compare efficacy.
P Y Differences in letters indicate that the values are significanly different (p<0.05).

Data are currently under analysis.

[ J
- 5 g nt idﬂentif_v Region fo\‘erage -
Upon analysis of P. agglomerans strain S | S | R CO“CIUS'O“S
C1, a number of genes related to P O e e W . . :
! ) 9 ) ) S PP S To conclude, the two strains of PGPR investigated
resistance to toxic metals (i.e., arsenic, Peniooscacina LMG 5346 HEb RSt oot — S emeem et %0 100 . . . e enas
) . " i >ihi———t———i: W 1B in this research work proved to be good auxin
copper Clnd CCIdmlum) wdas |den1'|f|ed Pantoea sp. 3_1284 A - — -, - 98 100 . . . ‘
i BRI bl it s o ienidenifl. 3 W producers. However, further investigations were |
(Flgure 4) [] ]. Pantoea vagans ZBG6 D < - — - Y ) Sy % o rd . A
) . Pantoes amanats PNADT10 -oempmcummm - cemmimimoms - et mm o 10 scheduled for the 3™ year to gain a more =
These I‘eSU|1'S p0|n1' out ThaT strain C] Pantoea sp. AV62 3 - — ) S 52 T . . . . . . (=)
i ) comprehensive insight into their potential as &
has the potential to survive and grow Plasmid pEMO2 ~Som e * T biostimulants %
o . o — AE¥ * .j.
in environments  contaminated b)’ Figure 4: Organization of the heavy metal gene (MRG) cluster of P. The 3 year will be also focused on the
hequ metals and can thus be used as agglomerans C1 and comparison with other Pantoea genomes that . . .. .. Ruid
: . have the same 19-gene cluster and with pEM02 plasmid from Erwinia determination of the nutritional and antioxidant L
a PGP bacterium in heavy metal : . D
I 4 : sp. EM595 (GenBank reference: LN907829.1). Genes with unknown proflle of selected vege’ral produces treated
olluted soills. function are indicated in white. . ) .
P with metabolites from the selected PGPR strains.
Key results will be continued to disseminate.
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