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SOIL HEALTH

Percentage of soils deficient in nutrients

Element %

N 85

P 73

K 55

B 31

Cu 14

Mn 10

Mo 15

/n 49

Total grain protein (%)

CROP HEALTH

Grain Protein

GrainFe (+) and Zn (*) (ppm dry matter)
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i 800 million people are estlmeted to have regular
=== hunger problem

Over 2 billion (mainly children) suffer from mineral
micronutrient deficiencies (hidden hunger)

. Fe deficiency > 30%
B Zn deficiency ~ 30%
Se deficiency ~ 25%
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Prescribed fire as a tool to prevent damages to soils and plants
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Gamba et al. 2025 Scientific Reports Under revision
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Carnbon'SEQUESTRATION & FERTILITY
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Carbon sequestration and fertlllty Cco,

unprotected C

A better understanding
of main mechanisms i
involved in soilorganic . L 7 Aqareaate turnaver | T S D P |
carbon sequestration is hvsically |
fundamental i uncomplexed C into |52 —— N R Prysiear yl
macroaggregates chemically i
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carbon stabilization in RN U Cond — . :
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biochemically
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Carbon sequestration and fertility: SOIL MANAGEMENT Hel
The unprotected OC decreases with tillage intensity The occluded OC increases with clay increase
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Carbon sequestration and fertility: SOIL MANAGEMENT

Agricultural system Soil aggregation Total organic C Microbial community Carbon stock
CONVENTIONAL

\\Ei/

Cover crops
i i 25% tritical
C storage |r1 the top soil S
and subsaoil
i
100% N minerale Wheat-fha bean
ORGANIC intercropping
Complex equilibrium
[
between C =2

Dimension=activity
Amount=biomass C

accumulation and input
of cover crops with low
C/N

Functional pools:

100% N organico
NO-TILLAGE

[C] Labile-OC

[ Stable-OC in

\) sand-size
Q% ;g& y aggregates
l I M
[l Stable-OC in
silt- and clay-

fine, mixed, mesic Typic Haplustept (Soil Survey Staff, 2022)

size aggregates

[ OC resistant
to NaClO
oxidation

27% N organico
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Nutrient cycling and fertility: SOIL MANAGEMENT
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Nutrient cycling and fertility: regeneration of the rhizosphere environment

Contrasting genotypes \

chitosan and biopolymers

protein hydrolysates

seaweed and botanical
extracts

<fBiostimulants for

improving nutrient
availability/acquisition,
abiotic stress tolerance
and plant quality

. Bio-derived products
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Nanotechnologies for o
nutrient availability and b X o @ - .
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Plant growth-promoting microorganisms

PGPM enhance nutrition efficiency, abiotic stress
tolerance and crop quality traits

Screening for plant growth promoting bacteria (PGPB) traits

. Salt and
1AA Phosphate N,-

N2 drought
production solubilization fixation tolerance
assays

Selection of candidate strains

Streptomyces
violaceoruber

Effect on tomato plants

Zg,gé’A @?Plfge ke, " | XXII Convegno AISSA - Matera, 13-14 febbraio 2025

Kocuria rhizophila

Italian Society of Pedology s e ~ >




Innovative bio-based mulching film

+90% NH,H,PO, \

Cellulose dispersion
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Innovative bio-based mulching film

+90% NH,H,PO,

/ﬂ "'no \C:) 0.

Cellulose dispersion

Carboxymethyl
cellulose

)= Cellulose - Mulching+
el go | Chitosan
\: X ' Chitosan dispersion ~— ‘ee— M'XtUre
Sodium Chitosan
alginate

& Mulching+
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Innovative bio-based mulching films
enriched with N and P
for a sustainable agriculture

ngh degradablllty (Laudicina et al. 2024)
Release of nutrients
B|Odlve I’Slty (Mazzon et al 2022)
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Microplastics: how to prevent their damage?

* MPs accumulate in aquatic and terrestrial
. _ _ environments, representing a global
Polluted soil with polyethylene microplastics (PE-MPs)

concern for the biosphere
CNT +PE-MPs CO;assimilation rates P
e ] g J #tomatzl conductance

* The MPs presence leads to root tissue
damage and a relative rise in oxidative
stress inroots

This behavior is due to the adherence of
MPs on the root surface, able to alter the

. . plant water status
% DmdatWET
siress

e Thereduction in fruit size was noted

®

adsorption

 The MPs entrance in food chain is

il
Callular o ;
damages/death ?ﬁ & conceivable

__ Ceccanti et al. (2024) https://doi.org/10.1016/j.jhazmat.2024.134164
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https://doi.org/10.1016/j.jhazmat.2024.134164

Healthy soil-plant systems...

prevent extreme climate events
capture and store carbon
retain and cycle plant nutrients

suppress weeds HEALTHY

(ireateb[\ealtlg.y plantsathgjc are less SOIL-PLANT
vulnerable to biotic and abiotic stress SYSTEMS

guarantee high crop productivity and quality
supporting food and human health

Il
ONE HEALTH
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