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Programma dell’evento

MARTEDI 17 DICEMBRE
Aula Magna della Scuola di Agraria

Welcome Meet & Cheers
Ph.D. Edition

Programma
%14:31‘.‘!L Benvenuto e saluti iniziali g
315:00 | dottorandi del XXXVII ciclo presentano le loro attivita

;:1?:00 Storie di ex Ph.D. Speaker: Dott. Enrico Tatti

31?:30 Tavola Rotonda su Dottorato, Sostenibilita e Ambiente (modera l.a:E
:Dott.ssa Luisa Leolini, RtD dell’'Universita di Firenze) :

31?:45 Premiazione del miglior logo rappresentativo del Dottorato in SAA

517:50 Poster session (dottorandi dei cicli XXXV, XXX1X, XL) e brindisi finale

L'evento & aperto a tutti coloro (inclusi studenti di corsi di laurea triennale e
magistrale, docenti e ricercatori) che desiderano conoscere le tematiche di ricerca del
corso di dottorato o cercare un momento di confronto e scambio.
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Presentazioni dei
Dottorandi del 37° ciclo



e Lorenzo Bini: “Effects of non-conventional substrates and treated wastewaters on plants
cultivated in soilless systems and controlled conditions”

e Paolo Capano: “Microalgae cultivation in dairy effluents and their utilisation as
biostimulants”

e Matilde Ciani: “Heavy metal removal and valorization by exopolysaccharide-producing
cyanobacteria: a pathway for bioremediation towards circular economy”

e Dario Gaudioso: “Curtobacterium flaccumfaciens pv. flaccumfaciens: an integrated
multidisciplinary approach as a model for the control of neglected EU quarantine bacterial
plant pathogens”

e Jacopo Manzini: “Assessment of ornamental tree species ability to remove atmospheric
pollutants and to fight climate change in urban environments”

e Antonio Pescatore: “Role of multiple cropping in the conservation of soil fertility and in the
reduction of greenhouse gas emissions”

e Chiara Pastacaldi: "Integrazione sinergica di strategie e tecnologie ecosostenibili per la
difesa innovativa della salute delle piante”

e Alessandro Puca: “Around the world in 8 decay agents: Wood degradation processes in
Esca Complex of Grapevine”

Moderatori: Matilde Ciani e Antonio Pescatore
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Role of the exopolysaccharide levan in the life cycle of Pseudomonas syringae
pv. actinidiae biovar 3, a phytopathogenic member of the bacterial community

of Pseudomonas sp. associated with kiwifruit - y
- PhD student (X3CXVII cycle): Sara Campigli =
Department of Agricufture, Food, Erviironment amd Forestry, UniversEy of Florence, P je dele Cascine 1B, 50444 Florenoe, Ealy. ¥ L

Flant Pathology Section (AGR1Z) E-mal: sam.campigiiSunini

( Background ]

The ability of Pseudomonas syringae (Ps) to produce different types of exopolysacchandes (EPSs) iz well documented. Some EPSs
allow Ps to thrive in different environments, while others, such as levan, a polyfructan polymer synthesized from sucrose by
levansucrase enzymes (lsc), are considered fo be storage molecules. Pseudomonas syringae pv. actindias biovar 3 (Psal) possess
two funclional Isc isoforms: Iscf (chromosome located) and Iscy (plasmid located), which differ in their amino acidic seqguence at the
putative N-terminus as well as in their biochemical properties .

A . To understand: 1) what are the benefits to P2a3 in maintaining two levansucrase isoforms; 2) the
|x Aim of the PhD project | ¢ oot ievan during the epiphylic and endophylic phases of Psa3 lfe cycle on kiwifist

[ Preliminary results
Isc mutagenesis (Gene Knockout) Tollerance to abiotic stresses
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| Take-home messages

1) Knowledge of the content of the T4kb plasmid of Psal bearing Iscy, may provide mteresting new clues to understanding the factors involved in the
bacterial canker of kiwifruit, as well as the evolution of biovar 3. 2) Levansucrases may serve different functions in different P. syningae genctypes.




FPurple non-sulfur bactena:
ideal microbial cell factories for biotransformation of agro-industrial
wastes into high-added value molecules.

L. Bernabol, G, Daly!, V. Gallil, M. Giovannini?, F. Decoresil, C. Viti!, M. Fondi?, A. Adessil, L. Granchi’.
! Department of Agriculture, Food, Environment and Forestry (DAGRI), University of Florence, Italy.
2 Department of Biology (BIO), University of Florence, Italy.

Problems to be solved Purple non-sulfur bacteria

Abaut 95% of H, Is synthasized from fossll fusls, emitting B30 Purple non-sulfur baciera (PNSD) are extremedy
millien tonnes of CO., annwally. wersatle Gram-negative microorganisms Delonging o
the - and g-profeabacteria classes. They produce Blo-
Plastic s made from non-renewabls sources and degrades . H; under [gni, anaembic, and nirogen-iimied
NETY SIoWIY. |:'> ‘ conditions, offering renewable ensrgy potential.
Under nutrient starvation, PNSB accumulate paly-B-hydrmxybutyrate
PHE) Infracellulary, a blodegradabie plastic.
Micrablal bloplastics j2.g., poly-E-ydroxybutyrate) are axpensive {
due to the high costs of synthetlc medium for microdlal growih., Agro-indusinal resldues are low-cosl 1323l sUbsirates for cultivating

purple non-suitur bactena to produce Blo-Hy and PHE.

Objectives of the Ph.D. Program
Bioconvert wastes into mulecules ﬂf interest
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Construction of a genome-scale metabolic model (GSMM)
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Main Results

Phiotofermentative production of PHE by PHNSB using
solid olive oil by-products
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Fermented bread waﬁte for PHE production by PNSB
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LHilization of Second Cheese Whey for H; and PHE

Construction of the genome-scale metabolic model
Production via PF under White and Sele LED Light.
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AIM AND SCOPE

Identify agronomic practices to integrate and optimise crop and
duction under current and future climate conditions.

I

Modeling Approach

Provide a Decision Support System model capable of giving
agronomic indications and to be used in the design phase of AV

—— —— TOWARDS CROP MONITORING IN AGRO-PHOTOVOLTAIC SYSTEMS: AN RESULTS
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Study of Circular Agroecology Practices at Farm and Territory
Level for the Valorization of Organic Residues

Candidate: Dr. Francesco Serafini
Supervisor: Prof. Galo Cesare Pacimi,
Co-supenvisor: O Oftorine-Luca Fantani

FhD Program in Agricultural and Environmental Sciences,
University of Florence, Italy
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Background: Compost Piles Temperasure
The =ail arganic matar(S0m) Higher peaks observad in INDG pies during the initiel pnase. In the |ater stages,
significently decrasad during the last COMM and FAUN piles axhibitad nighar lemparaburas.
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Field Ex pariman
Mo stalistically sigriflcant difarances ware obearved Bmong treatments for ihe Enalyzad
indicators ater the IVEL growing saason.

Pot Experiment
Soil Moisture: Tha VEFM iraaimant Pore Water Conducsiviey: The VERM
snowed & stalistically signilcant higher s0dl  treatmeant also axnibibed B stabistcally
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Compost plles for IMDNGE nows Microoganisms,
FRLUNING and COMMeroial reatments.

Field Experiment:

Location: Montapald Long Tarm
Experiment (MoLTE}, San Casciano
Val oi Pesa [FI), (43759'49.5N
1108 21.6°EL
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Interactive effects of global warming and management on plant biodiversity and microclimate of Mediterranean forests
PO student: Deet. ovia Santi
Tutew: Prof. Federico Seiv

Forests play & oucil role in mitigating the effects of dimete charge. Tree Ganopies cn Fmit tempersture extremes at the ground level, and therefore, especially in Mediterranssn

Silvicultural practices

 Versical structurs |
ESrETE — Microclimate —

The study of the ktersction between clmate thatge
and siviculuesl on di
functional and phylogenetic] and nnb‘y of the
understotey vegstation, dus o its key role In
tnrrpecats forest eccaystems

L ‘f.,

An sir tamperatire Sats logper wax
Inealad xt the oatar of snch piot.

y

Understorey

Introduction & aim

The research i aried out through the following work packages (WF).
WPL. impact of coppicing on micodimate and understorey vegetation diversity in an ancient Mediterranean osk forest.

24 quadnan [36m)

MORPHOLOGICAL TRAITS:
’ 1A SIA LOMEC
4 - CHIMICAL TRATS:
" Lot N, st Mg, C, 2. K
cartert

Twnnty beamer Dot Epechm wars woanned,
weighiad, g aent 1o 1he lad for chamical il
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Bicotechnological procedures and “green extraction” strategies for
the sustainable conversion of by-products, residues and wastes
from agroforestry and agrifood sector into renewable resources to
support innovative agriculture and plant-protection (Btech&green)

PhD student : b Day . Supervisor
Cosimo S°1enzg Agrag}e o Prof. Stefani
Beltrami I?mlentall Tegli
17 dicembre 2024
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Monitoring Biodiversity in Fagus sylvatica L.

Stands: Genetic and Forest Indicators =
Development
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INTRODUCTION OBJECTIVE
Bindivarsity is crucial for 1omst aoosySinm prasarvaton, contrbuting o productrity
and ecoaystom functioning. Human activities and climate change aro causing @ Doeveloping and implamanting b sity indicaiors -
substantial loas of bodiversity at occological, spocies, and gonotic leols. nnnbikes Iﬂnmmﬂnﬂng nrgarmﬂr_muml-, Ini foirast
Ecologically sustainable fomstry priortizes bi Bity o wakion, tinl  SCOAyAlamE, faciinting S svaluation of silvicultural

for mairdaining hoalthy fomst ccosystems and supcorting Mo on Earth. Tha — PrEcEoss and thoirimpacts on biodivorsEy In booch stands.
wtilizaticn of Indicabcrs ja plvedal in monioring and describing bodivorsity across

all lavnts.
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CONCLUSION

Tho managaman: appenach involding singlo-rea ouing could ba afiectiva in both consening and enfamcing bicdivansiy.

This manageman: approach enhanoes forms! complaxity, fostonng o mubti-layensd sinsclure that faolRates pollen dispomsal and high gana Sow, thonedy
penmoting ganat dhversity and increcsing the ikolihood of rew aliole varisrts crocksl for cimatn changs sdaptation

Tha gathansd data wil bo utiized o creato o comprohanska indax comrolading fores: and ganodc indicaion. This msuts will bo used as an input of the
prodictive modal for sdaptiye manegemant undar cimata changa.
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Hydrogen production in bio-electrochemical systems with purple
non-sulfur bacteria

Chiara Capelli

INTRODUCTION

Breweries produce large volumes of brewery waste (BW), including spent grains, hops, yeast and wastewater. This waste, characterised by high
chemicel cxygen demand (COD), poses emaronmental risks but can be reused to support circular economy prEctice-sJ}]lnjire. 2020). Emerging
technologies, such s derk fermentation (DF) and bio-electroc Mmkwﬂems ES), show promise for converting BW into waluab Elruducts
such as hydrogen {Hz). BES, which use micraorganisms to transfer electrons een electrodes, can reduce the energy reguired for Hz
production and freat organic waste (Daghio et al, 2017). In addition, purple non-sulfur bacteria NSE%\E been investigated for their ability to
produce Hz and fix COz in these systema (Vasiliadou et al_, 2018). The integration of DF with and B could enable sustainable waste
management, reduce environmental impact and generste renewable energy, positioning BW a5 a resource rather then a liability (Grattier, 2020

METHODS

EW= were fermented at 37°C for two weeks at
various dilutions (undiluted, 1:2, 1:4 and 1:8).
Centrifugation was also performed to reduce
the presence of yeasts (BWdc). Bio-
electrochemical analyses focused on cathodic
reactions using H-type calls. The anodic
charmber acted as the counter electrade (CE),
the cathodic chamber as the waorking electrode
{WE). va. Ag/AgCl reference elecirode (RE).
Chronoamperometric tests were performed at
cathode potentials ranging from -300mV to
-600mY vs. AglAglCl, with the cathodic chamber
inoculated with A paiusins 4201 The anolyte
was & mineral medium. H; production was

Fig 1. Ovesall sohsemie of the process. BW will be first fermented 1o H and 1o citain wolotile fatey qua_rrlj'fle-:l ugingawate{ diapla{e{nﬂnt meethiod
mwmmu that can be easily oxidized at the anode of 2 BES |; L The electrons dered fi isolating COz via MaOH neutralization
the ancdio on will be used for Hy pradution at a phatooathode inoouloted with FRSH (Step). -

RESULTS

For DF, the best results were obtzined with BW3, the spent yeast of a Golden
Ale beer ("Birrificio Oltrarmo” brewearny]:
« Carbohydrete concentration decreased by 31.8%

« TheVFAs production was: 214 g/L of acetic acid, 734 g/L of propionic i ! v
acid, and 0.89 g/l of lactic acid; u -
+ Production of 336.35 mL Hy/L of solution. 1 rree
For BES: b )
# PHSE grew more gt the potential -300mV ws. AgfAgCl (0D eep=1.220.0035, 4
companad 13 ODw~=086+0.003 of the contral);
» The greatest H; production was obtained at -200m\ va. Ag/AgCl (4991
mL Hy/mL of solution compared to 63.3 mL Hy'ml of solution of the Tiea 1
control). Fig. 4. H; production during 2 weeks of dark fermentation
e . Sparpiees
: |
; :-n- |:l-. '.ll'\l.:lI
§ R s -
7 : v
Tn-h ~
Fig. 2. Cathodic Hy producton in BES Fig. 4. VFAs production during 2 wesks of dark fermentabon
CONCLUSIONS AND FUTURE PERSPECTIVES REFERENCES
The results obtained indicate the feasibility of the project. However, further analyses + Daghio, M, Acianta, £, Vakpowy £, Franfelt 4, A, 0 8,
are still needed to define the best experimental conditions to improve H; and VEA mﬁ_&ﬁ"gﬁfﬂﬂ ol apits
production. The next steps of the project will be: o G Al (] Papie btk Sl thockemisly
s Eveluate the eddition of biochar particles as a strategy to improve DF efficiency; mm el
# Characterize the microbial communities involved in DF; * DNl AL AL (20200 mmﬂnwu
« Continue testing different conditions in BES (e.g. singhe chamiber, mixed cutture). . m—;f‘;"‘“’f""‘ v, . A £
« Perform a transcriptomic analysis to identify which genes are overexpressed or Estwve-huter, A & Puye 0 (2015). Stoksgical e -
underexpressed during cathodic H; production by R palustis. Dkt UH;# | Kex e th:ﬁuw

s | Finansiats Ministera
¢+ | dalfUnione europea dell'Universita
crr | MesifiermmioniLl * @ della Ricerca
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Effetti dello stress idrico sui parametri agronomici, morfologici e fisiologici

di ibridi di mais con diversa tolleranza alla siccita

Andrea Carli, Leonardo Verdi, Graziano Ghinassi, Anna Dalla Marta
Dipartimento di Scienze & Temologie Agrarie, Alimentari, Ambientali & Forestali (DAGRI), Piazzale delle Cascne, 18 - 50144 Firenze

Introduzione

| Metodi

——
I rrvis [Saw moys L) & una cofura di grande imporianzs essendo ks prima al
mando per oroduzioni. noltrs, & una coiture estremamente pc-iu‘uh:nte,
EsZEndO M :Em per Falimeniazions umana, come mangime, nelrindusiria
dell'mmide, biocarturant = biogas. Cralta parte, & una cokurs con un'Elevats
richiesta di input, pnnnpqlm:nt: -:Ilacqua
Il camibismanto cimatico sty cassando prnbl:mi slls codtivazions de| meis,
mnche pelie ares tradizionalments vocate, B cause deliz diminuzione delie
piogge. in particokre durante il periodo di fiorfum e di sviluppo delle spighe,
fasi oritiche per il mais.
N:Eﬁ ultimi amni, 5i sta difordends Pubtilizzo & b muEinrrm:ﬂz fodk=ranti
slia siccita che boero consentire k@ coltivezions cel mais anche in
condizioni ci limitats disponibilits idrica.

™

* Valutare il gado oi resistenss allo stress idrico degli ionidi tollemanti als
SiCoita.

* lgentificare | tretti & le stretegie che sttuanc g ioridi commendaizzati
come tolleranti slls tiocita rispetto agl ibrici converzional.

*  Determinans Ia prnﬂ.rn:hir.i! = Pefficienza d'uso seifacqua dei diversi ibridi

in ondizioni ci stress idrioo.

e

Ls prova & statm condotta presso FAzends sperimentae del CREA & Fagna,
in [Fl}. Somo stati registrati i principal parametri meteorologic per il
calkcoio d=lF=wm spirazione potenziale [ET,) & del fabbisagnoiimy
Due ibrici of mais (FAD 400] con civersa tolisrance alle Sicots, POIE2
|oonvenzionais] & FOZ1T [tolerante], sono stati coltvati con imgazdone piena
{'rul, 100% ET :1.|'rri5'u.ainn= deficitaris [nefil:i‘t :HﬂbEr,] e in sciukts |reinfed|;
i combinazione |un-:|n-'h1rram=ntu £ stata replicats 3 voite, per un totale
di 42 parcelle. Lirigazions & stats distriouits con un impiants & oot
Durambe il cclo coltursle somo steki fatki 10 oampioramenti per il
monitompzio delle risposte morfologiche e fisiclogiche &l defict idrico. E
siato walutato Faccresdmento cele pinbe misurando ke akeze, B oopErtur
wegetsle [%) & Fingice di area foglisre. Sono state press impronts fogkari per
b armliz stomatiche. E ostatm valstetz la resa in granela = biomasza, b
Drodutthits deifacque & misurati diversi parsmetri relativi slie carstteristiche
el pranslis.

i ™
.~ FRisultati
[
i al= “hl
* Libride tolleramte alls scote (D7) he mggiunto skemze superior in tuktti e tre i 4 8 ] a
trattamenti [Fis. 18). He, incftre, misntanutn valori o indice di clorofills [SPAD] [Fig- 1] .. 7| 7 & g . P )
& indice ﬂl'ueE\etuzu:mz ND‘.I'I{FE idl sunenor alFibrido :nmzmunulz{ﬂ [)'I’]E !.: - . ‘ d Em - i
*  Non d sono stake differenze significativa di copertum vegetale tra i due ibridi nei civersi 1 | B I L] |
tratiamenti, tuttavia gli ibnidl ooftiveti senm Fvigazions BvevARo NS MINOrE COperturs = B I 1 - ;
'-'EEEI:HE{FFE. Ln| - . | =%
* I vaiori maggion del contenata relstivo di soua n:sl'r: {uwc| sOnD Stat oszErveti nel
trattamento o full (*B2%], merire i valor inferion sono stabi riscontrati per Fibrico - L]
comwenzionale in rinfed (60%) (Fig. 2a)- o= . 2 “dp
*  Libride tolarante hs masbanuto uno stato di icmbazions mp-uinr\e sis in deficit che in = n L] - b,

. . TR - . - F] * -
minfed. Inofre, sembra svers una maggiore plastidts fogliare rispetto sifibrico - l 4 . c
-:nm‘:run:mule ispeszando i bessuti in mnlizlun il forte defict idrioo [Fig. 20). 9. [ ] ] ..!

* Lo produttivith dellacqua & irmigazions & stata magzions per 'ibride tollerante in deficit & m" | d
= - -
Hrtesd W [
W - bl | mor
. N . Wt -
" [ b
3 B T = Fall Daficit Aamrifisd Full Dasfcit B fed
z- B I - . . B I E Figuing 1
[ -
N ']
! * L I l - ._E *  Mei diversi trattamenti irigui non o sono state differerce sienificative di ress in
o e l b =0 l gronzia biicemasza tre i due e {Tuh. :L:|. Librica tolarante in deficit he sasto un
Al ! indice: di raccoito paragonabile all‘ibride comwenzionate in full. 11 peso di 1000 s=mi
" - diminuisce sgnifimtimments da full a defidt & da defict = minfed & Fiondo
hil befi Rairibad Lo Defii Rairited toderants ks un pezo superiore rispetio al convernzionaie.
Figura 2
Tudeella 1
e Tt ., e
— L, R iLils [iE T i s 1ha A%
™ L | [FF1 [N 1 ST 1 ik EE™
X FET (RN i i iy S 1, Faln
" 5 CRE] P4 Ak fidia ELEE") (e s 13 (i
W MATE RN a1le  Miked [T ih

Libricsa tollerante ke mostrato mi

e vezetativi rispetto alliorido convenzionsie.

Libricio tollerante pud Donservare pil acqua nei tessuti fogian in condiziond o stress idrico.

Endrambd Eli ibridi, nel trettamernto reinded. Fenano avuto rese in pransila mofio basse

evidenziando lugundzlmpnﬂ:umﬂelrlmﬁuun: peril '11u|s

| fisuttati ottenat, supperiscono che Fibrido tollernte puu rappresentane una valica soluzione

per ottenere nese soddisfacenti com ridetti upnnrh |rn5|.| Utteriori prove, testando civerse
\Ehﬁidi THNIS, SETENNG RaCessane per stabilire Meffekbve \'nnl:uﬁﬁi-u diquuﬂi nuc ibridi.

Con

i performance per quanto riguarda i parametri fisialogici
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" Context B
Extensive agro-silvo-pastoral systems contribute to multiple functions and ecosystem services (e.g., biodiversity,
cultural and aesthetic values, carbon stock...).

However, often located in marginal areas (operational difficulties, high costs...), these systems are facing the
\_consequences of land abandonment, together with the negative influence of climate and land use change J
( ATM 0

Assess the use of Optical and SAR remote sensing and modeling tools to develop new methodologies and approaches for
3 the study of extensive agro-silvo-pastoral systems and the optimization of their management.

Crop modeling + RS
Agro-silvo-pastoral systems
productivity and management

Image classification
Agro-silvo-pastoral systems
monitoring and characterization

Ficld data collection (2024) - Borgo San Lorenzo Ficld data collection (2023 + 2024) - Friuli-Venezia-

(Fl,ca. 200 ma.s.l) Giulia (Mount Zoncolan, ca. 1700 m a.s.l)
* Grass height Grass height
" o
*  Proximal NDVI Proxirmal NDVI
& -
*  Simplified botanical composition Species-lavel botanical
* Forape quality composition
Forage guality

3 drone flights in 2024
(multispectral camers)

——————
.i

First results - Borgo San Lorenzo (Fl) (data 2020.2022) rum steps:
Study area Remotaly sensed LA/ * Pastures’ classification using RS [SAR + Optical) and drone imagery
sow L \_* 3" round of ficld sampling (2025)
-
TS Danad :*-- o
Somalia’s rangelands: o multisensor and machine learning approach
to tor illegal ch. | production sites
. .
Spatialized bi 2y g o
> RN TR ISP ART YA Context: Forest and habitat - Negative impacts on local
ey sapmmn’ | A RN e opt dagradation sitvo-pastoral activities
l / l / l / l o
e ! ‘ J
r=0.43 R Y
RMSE =50 g/m*
F]
- "8 a
.—-_‘—-_‘T‘
Results: SVC classification of charcoal kilns presence-absence
Next steps: S
+ 2*round of field sampling (2025) Tabing et - ) E=
- Spatialized Vistock model + SAR =3 oo, A =
+  Test with ficld-collected data (2024-202 e e @ X %
Taat e
Ej'-.l;.'l-l.”ll: [ c - Ll s ~e - o
FIRENZI e, B Mo, M Ly, 0, bed, M Baghand, N e K
Figya, O, Oudvages M. & Ageets, O Q021 VOUUEK A sgdliod
m. X el b iy sl sy K S of Ageo—
.‘..‘.“.’31\[“.’. _— MO mmden 755 ) g b rm LA e il Lised

17



UNIVERSITA
DEGLI STUDI

FIRENZE
pASR.

CIC A
A ) haag e

Dottorato in Scienze Agrarie e Ambientali - ciclo XXXIX

__ﬁw UNIVERSITA
AN \@ DEGLI STUDI
5 M = | FIRENZE
NPT | pAsA

SANEES
e R
‘Ir;"\

Strategie agronomiche di adattamento al cambiamento
climatico per il risparmio idrico e la tolleranza alla siccita

Pastacaldi, G., Mancini, M., Ghinassi, G., Verdi, L., Orlandini, S., Dalla Marta, A.

Disattinento di Scienze e Tecrchog|

je Agracie, Al & Arnb

il & Foreatall (DAGST), Universind degh Studi di Fleenze, Frence, Redle

TR U haag v

Introduzione

n oroseuo =i colloca nel contesto della ciminuzione delle risorse idriche & def'aumento celis frequenzs di s siccita & ondate di calore. Queste condizioni incidono
drammaticamente sulle rese Gelie coXure, in particolare nel pericdo tardo-primaverile ed estivo, caratterizzato ca temperature pill elevate, precipitazioni ricotte &
una magsiore frequenza e durata di tai eventi & causa del riscaicamento globsle. Pertanto, risuita urgente migliorare refficienza dell'uzo dell'scqua, impiementare
stirategie agronomiche per conzervare 'acqua e migliorare Ia resilienza dese colture alie condizioni i siccita.

Obiettivi
1) Stimare il fabbizogno idrico defa sois;

2] Stimarne e valicarne lo ststo idrico
comparanco i dati raccolti in situ con
dati e remote sensing;

Esaminare g& effetti di diversi regimi
Frigui sulis procuttiita, l'efficienza cf
uzo deifscqua e Je carstteristiche
quaiitative dei semi.

3

Materiali e metodi
L» zoia [Glycing max (L) Merr) £ J2 quarts comurs pil colivats 2l mondo
(FAOSTKI’ 2023), Ia cui produttivita dipende strettaments dalla cisponibiita di
risorze idriche.
Nel ampo .perimcnule nei pressi di «le Chianacces (Foisno della Chians,
Arezzo) i sois & an sta a tre tratta J irnigui: irrigazione piena (Full,
potraspir ET). itania in bese alla fase fenologica
(Regulsted defict, 70% ET, in accresomento, 100% ET. fioriturs, 70% ET,
maturszione) e asciutta (Rainfed). lesulmemmmmqm.
barra semovente. Quattro gruppi di senzori hanno monitorsto F'umidita cel
suoio & diverse profoncita (20, 40 e €0 cm) e il potenziale matriciale {40 cm).
Sono ststi inokre monitorsti i parametri meteorologic princpali, tra cui
Fevapotraspirazione di riferimento (ET,] per Is stima cel fabbisogno irriguo.
Rilievi fenoiogici, altezza delia pisnta [crop height], indice o clorofilie
(chiorophyll incex), copertura fogliare [camopy cover) & NDVI [Normalized
o-ﬂ:ren:eVegmn Im]sommmmmﬂwoconm
sonommﬁnemaum-pfowmhmummmmaemna ek

qualits dells granesa.

P

Coup gt R
. Setn S PO
-
l . @
1 - [
He - ] “
& I wwl
--- - ':l
et Lover o

z . -- " ot o
- g 3 i a3

Obiettivi

1) Indagare I'efficacia dei diostimolent e
prodotti ci selezione sul sorgo come
strategie di mitigazione in condizioni di
ondate oi calore & siccoita;

2) Valutare l'effetto o questi prodotti sulla
produttivita del sorgo, in particolare in
termini di ress e biomassa, nonche di
qualita della graneta.

Materiali e metodi
11 zorgo, al contrario delis zoia, & considerato una prants tolierante alis siceita,
ma Ia sus produttivita e le sue propriets nutrizionsli, gia elevate, potredbero
essere migliorate attraverzo I'uso di prodotti in grado di ridurre lo stress csusato
ca ondate di calore.
Ls prova € stata effettuatas alis Tenuta ci Cesa (Terre regionali Toscana, Marciano
Gelia Chiana, Arezzo). Il sorgo & stato trattato con sei Drocotti: uno schermante
[caclinc); cue biostimolanti estratti da aighe (Eck e Asc.
rizpettvamente); un biostimolante compozto da silicio e glicnbetaine: un
bioztimolante 8 base di calco; e il controlio. Sono state effettuate due
applicazioni curante le fazi ci formazione dei muxfs e di maturazione, prima &
©opa un'ondsta di calore. W procotto schermante, ri I'azsorbi di
raggi uRravioketti e infraroszi, impecizce I'sccumuio di calore nene loshe e
attenua g effetti dello stress termico e ca irmagg | st
mmno la biozintesi di ormoni veseni e osmoliti, npristinano l'equlllbno
#tacolsto Ca uns disponédilita idrica insufficiente per il normale
runmmmento cegli stomi, contr la pr di specie reasttive
cell'ossigeno (ROS|

1l campo & stato moré con uns
camera multispettrale e termica, Is
MicaSenze Altum PT (AgEagie Aerial
Systems inc., Wichits, Kanzaz, USA|.
In Figurs A, 8 e C le immagmi
termiche.

rat im 7% axs N YY)
Dot A0 782 ars | [T (L7
abbed 137 s au | (X

Risultati preliminari

Le cifferenze tra irigezione piena & deficitaris di aitexzs cebe pisnte, indice di
clorofilla, copertura fosime NDVI non rlsullm mmmeme significative in
fase di accrescimento. Si notano cifferenze si in fioritura sultindice di
clorofilia (pd 001]. coperiurs foglisr (p<0.03] & NOVI [p<0.03). in fase di
maturazione v es-snﬁawiasolon-cppenmfoshm (p<0.03). Per quanto
riguards i dati di procuttivita, l'umslzlone deficitaria mostra rizuitati superiori
aiiigazione piena per tutti | parametri studiati, owero rez in granelis,
procuzione di Diomasza, indice i raccolta, produttivita celfacqus e procuttivita
del volume irriguo.

Lantown AL ax o1 100
s o L0 035 1574
R A L3 [} LX
Aa rminbmiy . iw 05 nn

106 L [ ] L
Risultati preliminari

Le parcelle trattate con Asc. nogosum mostrano valori superiori sia G ress che o
indice ci raccolta rizpetto az¥ aitri trattamenti. Al contrario, le parcelle trattate
con silido e gicinbetaina mostrano i valori piti bassi per tutti i parametri,
paragonabis al controlio [non trattato] per quanto riguarda resa e indice o
raccoa.

Ozservando le immagini termiche cel campo, si evince una legzera varibilita
nelis cistriduzione spazisie delle tempersture. Tuttavia, le immagini termiche e
muitispettrali dowranno eszere ulteriormente e approfonditsmente analizzate.
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Optimization of plant-soil feedback under legume-cereal intercropping systems:
Understanding the interplay between aboveground plant communities and belowground microbial communities

under legume-cereal intercropping
PhD candidate: Riccordo Picome*

Supervisors: Dr. Sha.rrrnub'rrmﬂuﬂrm Fn::f Gigcomo Pietmmef.l’a'm Prof. GeargGugg'enberger Dr. Norman Gentsch®

A rivansa: Lalbeis "riccando. picome Bunif.it
Background Knowledge gaps
) o ) . ) L FGUM INDSF
« Enhandng crop yield intensity while promoting soil “"ni. the way 104

multifunctionality is essential for achieving world food
security with minimal negative environmental impacts

« Legume-cereal intercropping, guided by the principles of
complementarity and fadilitation, can lead to inoreassd
resource use efficiency and higher crop yields

Hypotheses

Plari- Soil Fescback [FSF)

i o

= Wheat-faba bean intercropping can cause an inorease in soil and root microbial
communities’ o-diversity and functionality related to nutrients and C oycling, thus

| prometing Cand M retention in soil and nutrient use by plants (H1)
* These changes might result in the enhancement of plant performance compared to sole
/\ cropping due to the reduction of nutrient losses and the improved nutrient use efficiency
et a-—.. :r e e of plants [H2)
Materials and methods
Plant performance Soil physicochemical properties
« Crop yield and quality + Plant nutrients’ availability |[NH3+, MO3-, plant-available
» Plant biomass C and Total N and their 513C P, K, and micronutrients)
and 515N + Soil Organic C (S0C) and Total M (TM) stocks and their

» Land Equivalent Ratio &13C and 615N
+ N use effidency . e

» Greenhouse Gases Emissions (GHG) and Net Ecosystem
Production [NEF)

Soil and root microbiome functional
and structural potential
— « 5Soil and root bacterial and fungal communities’

= Microbial biomass C and M abundance l : - re
Enzyme functional potential related to biodi itw and ..
« Abundance of microbial phylogenetic and

functional markers (M, P and C cycling)
» Soil multifunctionality

Expected results

= Imiproved crop performance

« Enhanced nutrient and C status in soil

« Higher microbial functional potential and biodiversity

= Reduced losses in GHG

« Increased soil-plant-microbiome ecosystem
multifucntionality
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MICROALGAL CULTURES FOR OBTAINING RAW MATERIALS FOR BIOSUSTAINABLE
INDUSTRIAL AND FOOD APPLICATIONS

Scienze Agrarie e Ambientali PhD Day

Firenze, 17.12.2024

PhD Student: Lorenzo Reali Superviser: Prof. Liliana Rodolfi
Co-Supervisor: Prof. Matasda Biondi
@ . Aim of the project
Cyanobacteria Creen algae Haptophyte b ™,

What are we working with

Red algae

Oocygenic photosynthetic microorganizm
absle to fix OO, using visible Fght ﬂd

Diatoms \.._

{“T)Q; Find a promising polysaccharide producing strain

¥ Testing polymer for application in nutraceutical,
.l_'..L_'J:, cosmetics or biomaterial sectors
™

Q. fixation + Energy consumption
reduction= Environmentally and
economically sustainable preduction

,/’

What are we looking for

Polysaccharides
Starch B-glucans
» Glucose monomer chain with » Glucase monomer chain with * Long chain with different monomer s
a-ghcosidic bonds Pghycosidic bonds * Released in the medium or cell-bound

+ Intracellular storage polymer
+ Mostly found in green algae

* Imtracelluler storage polymer
» Mostly fourk in diatomns

» Mastly produced by red algae and cyanobacteria

What are the phases of the project

What has been done so far

-

* Irvestigation of different

strains for each maolecules
Starch

n
» (haracterization of obtained

polymers to idertify those
with potential application

valise Tested strains:

-

* Improving production of the
wdected polysaccharides and
feasibility of larger volume
culture

Optimizing

Screening

= %0 mL bubble tubses with airsCO, mixture
» Comtinuows light 160 pmol phaton m® 57, 27 %C temperature

= Cultivation inreplete (all) and nitrogen and phosphorous-depleted
madia (starch and beta-ghecans trials )

Testing

et Ll e T L L]

e L LT TS

= Test pohmaccharides + Starch accumulation = Movel biomiaterial
ohtained for industrial dynamic investigation obtaired from
application in bweo selected straims marhle extraction
« Culthvation outdoors leftervers, microalgal
during July bipmass enriched
+ 7 L bubble tubes with wdth calclum and
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Integrating phenotypic, genotypic, and environmental data for predictive
modeling in durum wheat (Triticum durum Desf.) cultivation
using Artificial Intelligence

uvEasITA Walter Vieri'.%-*, Matteo Buti® , Donatella Paffetti®

FIRENZE 1- Dupartmant of Bickegy, Unierty of Mapkes Federios 1|, Via Cinthis, 25 - 30128 Naphes, italy

mg 2- Dmpartrreent of Agriositum, Pood, Emircnmaent snd Forsatry | D&GA ) L y of Florenca. ¥is ] 77 - 50744 Florencs, aly
frm— “Comesponding suthor saltn: wer@uns it

Background

The Mediterranean region is experiendng rising temperstures and decreasing water avilability, which could significantly
impact durum wheat cultivation. Nowadays, the need for a comprehensive understanding of how durum wheat yield and
protein quality change under different snvironmental conditiens is increasingly urgent, aiming to optimize Sgrenomic
practices and mitigate potential losses.

Data? No. BIG DATA for Al Goals
* Phenotypic data: Dataset from CREA (Rome) was used, featuring 200 * Develop o predictive moedel for durum
durum wheat warieties, 18 measured traits, collected over 24 yeors ﬂlnﬂpﬂdﬂldplmrlmbﬂd
(19982022} in 119 felds across the whole italian territory (Fig.1) phenotypic, genetic, and climatic
= Genomic data: 91 varieties with 25,8638 SNPs cbtained from online :lna
the T3MWheat database. * |dentity optimal lecations for cultivating
» Historical dimate series for ench locality indude data on solar different varieties of durum wheat.
radiation, growing degree gays (GDD), predpitation, moisture, soil = |cdentily key genetic pelymorphism 1o
water, wind and temperature, obtained from the ERAS database. eate  genotypes  suited  to specific
. * Machine leaming algorithms: Random Forest, Linear Regression, and dimates and agronomic needs like yield
Figure 1. =zarimantal whas fiskds Gradient Boosting. af protein comtent.
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%pﬁi -Iru:nr:;tnghm:ﬁnd::hhml enhance cur ability to identify the bast -
\\ ?f varieties for specific climatic conditions and predict their performance in diverse B e e e e e
\ SNWVironments. .
_ * This comprehensive approach will significantly improve our ability 1o select optimal  Pu= 3 the fgus depiys pridesen s for e machins erning
' varieties and forecast yields in varying climatic contaxts. mu__ s for i pracisction bamed on vanes) and S prasece.
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Research project

Impact of advanced agri-voltaic systems designed according to the principles of
agroecology on water, energy and food balance: assessment at farm and landscape level

1. Problem statement

How to redesign agroecosystems to
address water, energy and food crisis

3. Project description

The project focuses on developing an
advanced agrivoltaic system in agroforestry
context combining agroecology principles
(Gliessman, 2015) and renewable energy.
The system will be co-designed by the
Department of Agricultural, Food,
Environmental, and Forestry Sciences and
Technologies (DAGRI) in collaboration with
the Depariment of Industrial Engineering
(DIEF) of the University of Florence and it will
integrate photovoltaic panels, trees, and
herbaceous crops into a three-tier
agroforesiry model. The project aims to
assess the agrivoltaic system’s impact on
crop yields, water balance, soil fertility,
microclimate, ecosystem services, and solar
energy use efficiency. The evaluation will
account on model-based analysis and filed
experiment in different pedo-climatic
scenarios in ialy.

2. Project Idea

Global energy demand is expected fo increase, but a 1.2% annual
decline in primary energy demand could occur starting in 2030 due
to electrification and improved process efficiency (IEA, 2023).
Renewable energy, especially solar, will play a key role in this shifi.
However, large-scale solar power generation requires significant
land, which competes with agricultural use. Agrivoltaic (AV)
systems, which combine farming with electricity generation, can
reduce land use conflicts and provide economic, social, and
environmental benefits (Campana et al., 2021; Mamun et al_,
2022).

4. Research activities

a) design and simulation of the agrivoltaics system in collaboration
with DIEF-UNIFT;

b) Model-based analysis to evaluate the impact of the agrivoltaic
system on water, food and energy balance in different pedo-
climatic scenarios;

c) Simulation of the application of water harvest technique to the
agrivoltaic system;

d) Field-data collection in different pedo-climatic scenarios: fertility,
agro-biodiversity, ecosystem services, microclimate

e) Data processing through linear models and muitivariate analysis
f) Application of multi-objective optimization techniques to the
agrivoltaics system at farm and landscape level in coliaboration
with the University of Wageningen (NL).

5. Expected results

This project aims to provide scientific data on the use of
agrivoltaics in agroforesiry. Nevertheless, the proposed
agrivoltaics model will supply an altemative to cument land use.
The study will provide results on the impact of complex
agrivoltaic system on water, food and energy balance as well as
on the landscape, offering valuable insights for future research
on agricultural system re-design to face water, food and energy
crisis.

6. References

* Campanma PE, Stridh B, Amaducd 8, Cobuxxi M, 2021. Optimisation of vertically agrivolaic

J. Clean. Prod. 3250129091,

* Glessman 8R, 2015. Agroecoiogy: The ecology of sustainable food sysiems, 3rd ed. Boca Raton, FL.CRC Press/Tayior and Francis Geoup
crpireportsiworid-energy-outiook

* IEA, 2023. Warld Energy Ouliook 2023. IEA, Parts. Avaliable from: Mipswwarien.

(Ammex A)

* Mamun MAA, Dargusch P, Wadiey D, Zukamain NA, Aziz AA, 2022 A review of
hitps: fwww. sciencedirect comisciencelartice/pie 1364032122002635
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Hursery cormpanies ane curmently facng several management challenges 1o
ensure qood production. These challenges Include insect and
phytonathogen attacks, mantaining plant health with reduced use of
chemicals and proper diEsosal of pruning waste. One patential solution is
the recoweny and reise of prusing waste, Pruning waste i rich in bioactive |
substances that can be utifized in nursedes,

= Ontimizing the extraction of tannins from pruning waste.

= Charactersation and quantification of tanning, along with an
evaluation of thelr potential &2 blostmulants. This includes
rmeasurerments of water content and nutrent bevels.

T reciover bloactive compounds from pruning waste, an inltial extraction
can be performed through steam distilation to obtain essential olis, which
can be used In agroulture aoanst weeds as well a3 funglcldes and
Insecticdes. The y-produd of the dstillation process s resdual biomess,
wirbch can further be wsed to produce tanren enrched estracts o be
applied & biostrnulants and lastly wad &8 soll amendrsent.

= Ootimization of the steam distliation process for the
production of sssentlal ofis, folltwed by &n assessment of thelr
afficacy as herblckies, Insecticldes, and fungoides

r m "-*.!;;'F;‘ 'ﬁ'ﬁ ‘._3

..l..'l' B

The distilation of | l

] pruning waste: from 1) TESTING of essential olls

i Lawrel, Lenttsk and as Insedticides, herbiddes, and

‘ other rursery plants Essential olls distilled from pruning fungickies at the University of
will be performed. waste: Charactersation and Ligge.

oL

quantification using GC-MS.

Tannin exgracton from ressdual baomass, characterization and quantificaton by and HPLC-DADC-TOFR.
Testing of Tannin extracts as root bicstimulants: = Tesr on srawbenry plants of the Clery culthar in pots

= Feld Tests

W W F

e

2) TEST concentrations. Prefiminary 3} TESTING Blostimulant activity under water stress, 4) TESTIMG biostimulant

measureents to test the concentration of Best concentration of Tannins Lentisk and Laurel activity of Laurel and Lentisk
Tarnin extracts from Lawrel and Lentish tannins tarning on patted strawbery plants., tannins under water stress
fo fird the best dilution. Measurements: ecophysiological and mophological remeated In the fiedd on

Mezsurements: physlological perfomances measurements, destructive sampling (blomass, leaf strawdbemy plants ((Clery’).
and biomaszs oollection for biochemacal analek), water relations and
=il pl'r,-s.:n-u:r'ra'nlcal anan,.'sa

PO A __ 5

= Dewelopment of effecthe methods of distllation of pruning
wiste for @ higher wield of essential olls and identification of
the rnain mokecules contained within essential ol

= Dewlopment of effecthe methods for the extraction of
tanrans from residual blomass derheed from dstilaton and
subsequent identfication biochemical characterization.

= Bualuation of the effect of baostimulants on physkogical
performance and under water stress condifions.

= Busluation of the effect of beostimulants on frult production,

quakty and yeld, under both well water and water stress,

The research project proposes an exrelent aSemative h'i".;
o weasting plant material, & dch source of bloactive -
compounds, the valorsation of which could sobe part
of the emdronmental problems assocated with the
disposal of waste from nursery activities. AL the same
| time, avalue chain could be establiched that would helo
- 1o Increase the income of nurseny comoanes, thus o
y | introduding a droular bio-econony with sustainable

! development practices.
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Contemporary ognculture foces
chabenges from climate change and
the need for sustoincbility, directly
affecting olive production by threat-
ening crop stabliity, Increasing
pathogens, and impacting quadty.

advanced technologies,
including sound vibrations as a green
alternotive to chemicals, offers ©
promising approach to enhancing
defense mechanisms and stimuiat-
ing beneficial traits In Clea europosa.
This methoed has proven effective,
notably by enhancing structural and
phanotyplc responses in  plants
including  Increasec  metabolite
synthesis. (Gosh et ol 2017; Jung et al.
2018, Bhandawot and Jayoswoll

and elicitotion of defense mecha-
nisms against biotic (Appel and Croft,
2014; Body et al 2018) and ablotic
agents (Demey et al 2023; All et al.
2024). Acoustic vibrations con disrupt
Inzect and parasite behavior, hinder-
ing ther feading ond reproduction
(Sindhura et al. 2020, Jung et al. 2020;
Wassermnann at ol 2021).

Olea europaea

oA Vi o

Fig. Graphical abstract of the role of acoustic vibration to boost plant defense mechanisms and stimulate specific traits or compounds of
interest in Olea europoea.

Better knowledge of the effect of specific ccous-
tic vibrations In olve trees. Development of a
sustainable cultivation technique oimed ot
controfing  growth, vegstotive-productive
balance, production quality, synthesis of com-
pounds of Interest and which stimulates defense

ogainst strese agents, while promoting biclogical
containment of pathogens and parasites

Testing oooustic vibeotion frequancies tnown to alcit
rasponsaes N cthor plants, In order to undarstand the
spacific rasponsa mechankms of olve troa.

mitgate pathogen pressure in Seld condtions

Comparing the rasults obtaned in controlied indoor
trigls with those obtainabie in axpenmental clive
orchands outdoors.

Devaioping targated agricuttural practices to
promote @ more mesistant and sustainablo cive
grawng.

05 Implomanting an approach to enhance tha qualita-
e ana rutraceutical propertias of the final proauct.

mmngobod’orpmg’mnmmot

Olive procuction faces chatengeas from climate change, declining crop stabiity, and
pressures, demanding sustainable solutions. While acoustic vibrations show potential in
enhancing plant troits productivity, and defenses ogalnst stressors, thedr opplication In Olsa
eurcpoes remains unexplored. This gop undarscores the need for innovotive, eco-friendly
approoches in olive cultivation

tic Vibration to Boost Plant Defense Mechanisms and Stimulate
of Compounds of Interest in Olea eéuropaea.

PhD Student Hafiza KBmal Nasem

UNIVERSITA
DEGLI STUDI

FIRENZE

The appication of acoustic vibra-
tlons In olive cultivation can offer o
double odvantage: on the one
hand, as a useful tool to manoge
the vegetative and productive
activity of the olive tree, control Its
growth and stimuiate the defense
against stress agents, favoring the
biological containment of patho-
gens ond parasites; on the other
hand, improving the nutraceutical
quality of the fruits and the ofl
produced with them.

All et ol {2023) J | of Advanced

g Resaam}'??h ;Zressg

. | and Crocoft (2014) Oecologia
175,1257-1266. { ) tog

» Bhandewat and Jayaswall (2022)
Environmental and exparimental
botony, 200: 104818,

« Body et al. (2018) Frontiers In plant
sclence, IO&IO. ) i

» Damay et al. (2023) Trends in plont

sclence, 28:7. )

* Gosh et al. (2017) Frontiers In plant
sclence 8:1(;0. ) R

.l et al. (2020) Front. Microbilol.
g o (2020)
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Exploring Leonotis leonurus (L.) R. Br. as alternative to cannabis: a study on the

impact of botanical traits, cultivation techniques, and endophytes in modulating
the production of psychoactive substances and drugs.

INTRODUCTION
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fire-affected forest soils.

Giulia Marmo, SAA PhD student, XL cycle
Dipartimento di Scienze e Tecnologie Agrarie, Alimentari, Ambientali e Forestali (DAGRI) - University of Florence, Italy.

Introduction Microplastics (MPs) are synthetic polymer fragments (ranging from 1o 5,000 um) with varying compositions, shapes,
and origins. They resull aither from the breakdown of larger plastic items or from direct environmental emissions (secondary and
primary MPs). Due to their small size and ubiquitous distribution, MPs can easily impact ecosystems and the erganisms within them.
Studies have shown thal the abundance of MPs in soils exceeds that in the global oceans; however, our understanding of their effects
on scil systems, particularly forest soils, remains incomplete.

Forest soils are the least studied environment regarding microplastic contamination. Moreover, most forest ecosystems, especially in
the Mediterranean region, are periodically affected by wildfires, but there is a lack of research on how fire influences MPs in the soil
and its overall impact on forest soil ecosystems. Fires can heat plastic particles to temperatures high enough to trigger chemical
changes in the polymers. These alterations can lead o a variety of outcomes, such as the breakdown of plastics into smaller
fragments, including microplastics and nano-plastics.

Objectives A Investigate how fire changes MPs in forest soils.
B Investigate how burnt MPs alter physical, chemical and biochemical soil properties.
C Investigate how bMPs influence soil microbiological properties,

O investigate how bMPs alfect plant growth in terms of height. biomass, leaf colour and fruiting

Material & Methods

The research will rely on both i and ex-siu experimentation. After
identification of recently burned forest areas and areas In proximity of
prescribed fires, we will sample and analyse the soil using a spectroscopy-
based imaging methods (FT-IR and Raman speclroscopy) and X-ray
microscopy, which are able to recognize the type of polymer with high
accuracy and determine particle size and distribution(Elert er al 2017).
Physical, chemical and biological properties of the samples collected will be
assessed as well Regarding ex-situ experimentations, columns will be set up
to determine the distribution and mobility of burnt and unburnt microplastics.
Spectroscopy technigues will be used to assess qualitative changes in bMPs.

Fete & Teade M) s e Twesd
W B e e T e e

S

Expected results

Expected resulls could represent a turning point on the topics due a lack of
data and analyses in Werature.

A Fires are expected to reduce MPs weight due to thermal degradation. MPs
shapes could change with fragmentation and chemical transformations of the
polymers.

B It is possible that bMPs negatively affect soil aggregates stability by
increasing disintegration due to reduced cohesion between soll particles,
resulling in a possible increase of soil bulk density and decrease in porosity.
Ks could thus probably decrease. pH could vary unpredictably with the
possibility of increases or decreases depending on the type and
concentration of burnt MPs. SOM content could decrease due to combustion.

Soil enzyme activity could be significantly reduced indicating interference in Bdagraphy
AL hnutnnxml-.o-nﬁmnmdm

microbial activity and a potential reduction in soil fertility. TR B

C A decrease in SME could be expecled. e L i T T B C R S Fot S0 M ot SR, sttt Savotis

D Plants may show reduced growth in height and biomass, signs of abiotic e Mg 1 X R Ak, g 100 Saat

stress such as leaf discolouration and potential reduction in fruiting. AT R, Burg K6 g € i Maynd s e i
e ———— > TR

Impact of microplastics in -
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fuels
Exploiting microalgae CO, photo-bioconversion to develop innovative Sustainable

Aviation fuel (SAF) in a zero-waste biorefinery approach

PhD student: Daniel Ronca®, Supervisor: Lillana Rodoin* Co-supervisor: Glacomo Sampistro®

* Dopartvien! of Agecutuse, Food, Envronment and Forestry (DAGHT), Unvenatly of Flomics, suzzale dele Cascne 18 50744 Fivence, Taly Evval denvel roncefue &
INTRODUCTION

Cyancdacterium strain Synochocystis POC 5803, modat speciea, metabolically enginoered Is able to produce ISOPRENE (target
compound), @ Sustainadie Aviation Fusl (SAF) precursor. Rodrigues etal, 2023 have also that this c tenum is
able to InCreoses Isoprone production If exposed to violet Light.

Why ISOPRENE 05 o SAF pracurscr from ynthetic microrganisme
Microalgoe, inciuding oy twra, rep the thind & of {Lim ot al., 2021) 88 they do not requine arables
fand and mxhibit higher growth rates, groater carbon fixstion efficiency comparad to energy cropa and Ugnecellutosic blomoss.
lsoprens has Higher snergy censity respect to other C-.compounds
Higher drop-in volues compared to other Bio. jet fust precursor
High vapor pressune that may faciUtate s recovery from © nespect to other high-C compound.

OBJECTIVE
Testing metabolically engineered microalgae to drive CO-derived molecules conversion into ISOPRENE defining the
factors that affect microsiges growth and production of the compound of interest (temperature, mixing rate, Bght
intensity and spectrum) , siming to demonstrate environmental benefit, economic and technical feasibility of the
process with a biorefinery spproach in & new dccencd photobioresctor

Sursight
- L0, Cidture morel g
‘ Isoproes (ab-scaln trapprg o \l.-uu

wtomd 1

Scemingd-up

Lep
Lighs

| Ao rmicn Harwesting | Frasda-doying

Collocted
hiomass

Biomaoss
Pepdrolym s

Isoprens |

Bio-athanol

2. Somepnotovomacion matonsia may rescT Wi woprne
4. izonnene may De toxic, SMEST to axygen, to ceils ot certaln concentraticas.

4, wumm@mmumuummm
biomass (Rodrigues ot ok, 2023)

References
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Development of a combination of innovative digital technologies aimed at early detection of regulated

forest pests: Cryphonectria parasitica and Ceratocystis platani

Hari Berto**, Giovanni Marino®, Francesco Pecori?, Alessia Lucia Pepori®, Nicofa Luch® Francesco Ferni*® and Alberto Santin®

* Univeniy of Momnce, Faod Forsary (DAGRT), Frecse, tay
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Infrocustion
Thiz PhD project i within the Horzon project SORSAID', funded by European Union, with the main goal I deveiop Innovabive dighal technologies aimed at detecting reguiated forest pests 3t an earty stage.

Aim 1

Prossnal remote sensing of Pletonus seping damage in e and

Wil te mosiiored the developrment of syrrptons of Cerstocyats pistant Infection on Motamus In & High-
Theoughput Mart Pherctyping (HIT9] factity. With the analyal of the multbpectral Images, % wil be

pomitle 1o sxsen the plard’ stete of heelth end firnd the Indices which can supply en serly detection of the
Infection.

S ety vegiates Specific Speciic
N reflectance vegetation index
"- Ny . profie inked sutabie 0 the
] \r B L to the disease early
' L g E identcation
1 AR |
= 2"~

#‘w - S Reiaarns )

Lxpected resuit

Specific markens of pathogen infection |Ce pistan] based on mul f pecice

wlowing 1o Kernty the early stage of infection. Additicnaly, the study wil be sbie 10 supply Information on
the reation between pathogens end hoat sepiings.

.
Aim 2

Aarisl remote seraing of tree demege ot regorel scale

The Irctices found with the sreviow study (eim 1), wil be e sarly of the C

ploton nfection In crben sces, waing unmanned seclel vebides (UAVI).

Lpected rendt
Irfestation severity bmed on computer whikon sigorthen ot tree level and remote snaing asproach %o map
of stban srse. for e pathogen (Ce piatan), It will be coaaliie an sarly detection In erees whete
syrepioms are not presend yet end 10 easen the spreed of both dbesaes without the need of onalte
monitoring. Addticnaly, provide musentel informaticn for the sdoption of phytoieniiaty messcres to limik
St wpread ard Impezt, mpecally b remote sree

‘FORSAID
Forest survelliance with anincial inteiigence and digital
HORIZON-CLE-2023-GOVERNANCE-D1-16

Conca In Sclerze Agrarie 12AA) oo X

Onomozaics of UAV images
scquistions, showing dfferent
vegetation index
Aim 3
The purpose Is to develop an sutomaetic procedure for w DA | cal DNA) from

di¥erent matdces Jiguid of Insecty’ treps, tree run-off warter). Mrom $iee semples the presence of Cr
povanitics end Ce platan DNA wil be teated . Using di¥erent moleculer technigues resl Sme POR (gCX),
digtal POL(EPCH | and metabarcoding, which wil be combined and compered with sech other.

Platanus x acerifolia

L 3
- ~ simudeticg reird el
. . with delorived water
infefted l:ntol
stemflow Throughfall
water water
i ‘\: et .
gPCR dPCR Metabarcoding

Expected result
Protocols to dertfy O, Moarcaltics and Ce. plotan) In insect trap Sguld and rusning water o tree
starms based on Dightel PCR and W applied o DNA. From methocs

1 0 [P and W) the edvertage and daecventeges of both wil be ited. Caredul
Blo-surveliance b esertid 1o reduce the theeat arting from the spreed of reguleted pethogens.

PhD Day 17/12/2024
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"Green production of hydrogen using microalgae/cyanobacteria and
valorization of exhausted biomass for food and cosmetic applications™

Balestra Francesco, Faralom Cecihia, Cham Zsttell Grazella

The project focuses on the use of microalgae and cyanobacteria to develop a circular and sustainable
process for hydrogen production and the valonization of exhausted biomass for food and cosmetic
applications.

fViina

1. Production of green hydrogen through the anoxygenic
photosynthesis of microalgae and cyanobactena.

2. Valorization of the exhausted biomass to create food and cosmetic
products.

3. Promotion of the circular economy.

3. Hydrogen production and storage.
4. Extraction of bioactive compounds.
5. Product development.

6. Effectiveness and safety testing.

1. Sustainability: Optimization
) of a process for green hydrogen
production.

2. Innovation: Development

of microalgae-based products
with benefits for health and the
environment.

3. Industrial Collaborations:
Encouraging technology transfer to
the energy, food, and cosmetic sectors.
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