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o Rice is one of the cereal crops that requires a further increase in
production in the coming years due to the increase in the human population
(Mayer et al., 2019).

l RICE CULTIVATION
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o Italy is the leading producer of rice in Europe. In particular, in the regions of
Lombardy and Piedmont is cultivated the 93% of the ltalian rice (Ente
Nazionale Risi).
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l Phosphorous in rice paddy °
32 o Phosphorus (P) is an essential element for plant growth. It is uptaken by plant as
1] orthophosphate.
(@)
< o Inrice paddy fields, available P increases but it can be re-adsorbed or co-
precipitated when oxic conditions are established by mid-season field draining *.
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P dissolution processes are mainly mediated by :
* Inorganic P-solubilization
* Organic P-mineralization
* P-uptake and transport (high-affinity (pst) and low-affinity (pit) transporters)
* P-starvation response regulation

l Microbial P dissolution
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AIM THE STUDY {

Assess the impact of P fertilization on PGP activities of rice rhizosphere
microbiomes, a focus on:

- P dissolution
- N fixation
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Experimental design

TEY

Native Seeding Tillering Booting Filling Harvest
unseeded 38 days after 72 days 128 days
soil seeding after after
seeding seeding

0 kg/ha P,0Oq

50 kg/ha P,O,

l Separation of rhizosphere fractions

« Molecular Ecology (lllumina sequencing of 16S rRNA)
o — « Functional prediction
» Functional biomarker quantification (QPCR)
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Molecular Ecology

Alpha diversity

BChaol Index
@ Pielou's Evenness Index

t-student, p-value *<0.05; **<0.01; ***<0.001
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Molecular Ecology

Alpha diversity

BChaol Index
@ Pielou's Evenness Index
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Molecular Ecology

Beta diversity

Plant effect
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l Molecular Ecology
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l Molecular Ecology

32 Core rice microbiome
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BACTERIA
= Uncharacterized Bacteria - Acidobacteriota = Actinobacteriota = Armatimonadota = Bacteroidota
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Spirochaetota = Synergistota = Verrucomicrobiota

P

l g

Phyla

crobioloeyfeb -

<4
§ |
o
3
i : - I I [
The most abundant Bacteria
: . A R 0
Z genera are: z ° .
€ @
g , B N [
W Proteobacteria, P o I N i
: :
g ] . [is
O Firmicutes, ;I N B I
Bacteroidot
g acteroidota 3 oo I N B i
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
ARCHAEA
= Ur ized Archaea = A 1aeota = Crenarchaeota = Euryarchaeota Hadarchaeota
= Halobacterota = lainarchaeota = Micrarchaeota = Nanoarchaeota = Thermoplasmatota
(]
&
3 v
Sew

Rhizosphere
soil

Soil before
seeding

covs S

O
Z
<«
—
—
b~
=
—
o 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
a FUNGI
=Unch ized Fungi u A y = Basidi omycota = Basidi ta =Bl ladiomycota

e m Chytridi uKi ycota =Monoblepharomycota = { =ML y
(%) =Olpidiomycota R ta = Zoc
e o
QO 5
23] s
=) 8
bd °

2

w
=
7 g
& 8 5
= £ f
2 £
—
Z
)

Rhizosphere
soil

Soil before
seeding

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%




UNIVERSITA DEGLI STUDI DI MILANO

Agricultural and Environmental Microbiology fab

Molecular Ecology
Phyla

The most abundant Bacteria
genera are:
Proteobacteria,
Firmicutes,
Bacteroidota

The most abundant Archaea
genera are:
Halobacterota,
Euryarchaeota,
Crenarchaeota
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Agricultural and Environmental Microbiology fab

Molecular Ecology
Phyla

The most abundant Bacteria
genera are:
Proteobacteria,
Firmicutes,
Bacteroidota

The most abundant Archaea
genera are:
Halobacterota,
Euryarchaeota,
Crenarchaeota

The most abundant Fungi
genera are:
Ascomycota
Mortierellomycota
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P dissolution
« The absence of P fertilization increase the relative abundance of Pseudomonas,
Bacillus, Acinetobacter and Mycobacterium in the endosphere.

BACTERIA GENERA INVOLVED IN P DISSOLUTION
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P dissolution

l Functional biomarker quantification O
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BACTERIA GENERA INVOLVED IN P DISSOLUTION
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P dissolution

BACTERIA GENERA INVOLVED IN P DISSOLUTION
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P dissolution

BACTERIA GENERA INVOLVED IN P DISSOLUTION
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Functional prediction
N fixation

« The absence of P fertilization increase the relative abundance of Pseudomonas
and Bacillus increase in the endosphere.
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Functional biomarker quantification o
N fixation

BACTERIA GENERA INVOLVED IN N2 FIXATION
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Functional biomarker quantification

N fixation

BACTERIA GENERA INVOLVED IN N2 FIXATION
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« The presence of the rice plant and the distance from the plant

l CONCLUSIONS
2
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influenced significantly microbial communities.
« The absence of P fertilization causes:

- Significant differences in bacterial and archaeal communities

- Lower presence of P-solubilizing and N-fixing bacteria in root

esosphere

- Specific selection of P-solubilizing and N-fixing bacteria within the

root endosphere.
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