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Biostimolanti e fenotipizzazione ad alta
processivita
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Biostimolanti: idrolizzati proteici

KEY MECHANISMS TARGETED BY CARBOHYDRATES, PROTEINS, AMINO ACIDS AND
LIPIDS BASED BIOSTIMULANTS

Shoot Targets

Carbohydrates, Proteins,
Amino Acids and Lipids

ROS Scavenging

Osmoprotection

Root Targets

Nutrient
Availability

Metal Chelation

(Van QOosten at al., 2017)



Fenotipo

AMBIENTE

GENOTIPO

“Un Genotipo, Molti Fenotipi”



Fenotipizzazione

“Plant phenotyping is the comprehensive assessment of complex plant traits such as growth,
development, tolerance, resistance, architecture, physiology, ecology, yield, and the basic
measurement of individual quantitative parameters that form the basis for more complex

traits.”

(IPPN,2020)

Julius Von Sachs
(1832 - 1897)




Fenotipizzazione

Metodi distruttivi Metodi non distruttivi
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Fenotipizzazione

Metodi manuali per immagini
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Fenotipizzazione ad alta
processivita




Fenotipizzazione

Sensore — Pianta Pianta — Sensore

Camera di
crescita

Serra

Ambiente
|
|

— Pieno campo




Fenotipizzazione

¥ Non distruttiva: caratterizzazione delle
plante in ogni stadio di crescita

¥ Automatizzata: poca o nessuna
manodopera richiesta

¥ Alta processivita: elevato numero di
plante misurate contemporaneamente

¥ Dinamica: misure ripetute e frequenti
delle stesse pilante




Photon Systems Instruments (PSI)

Professional Instruments for Plant and Algae Biotechnology

Dispositivi per il monitoraggio Dispositivi per la coltlvazmne
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Piattaforme per fenotipizzazione PlantScreen™




Thermal il
Imaging

Foliar

application
Drench
application
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Morphometric Days of phenotyping
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Imaging
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Imaging
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(Awlia et al., 2016; Paul et al., 2019; Fliitsch et al., 2020)




Piattaforme di fenotipizzazione per la
selezione delle sostanze

Prova in-vitro Applicazione in planta

OloPhen XYZ Platform — E\m ‘




Plant Biostimulant Characterization
(PBC) index

Somma dei
Diversi tratti valori

PB

Indice per la
caratterizzazione
di ciascuna
sostanza

Rapporto Controllo/
Trattamento (log2)

Ci permette di caratterizzare i biostimolanti come:

MODO 1. Prom_otori_/il?ibitori di crescita;
D’AZIONE 2. AIIeV|ato_r| di stress;
3. Entrambi

(Ugena et al., 2018)



Selezione in-vitro

PLANT MATERIAL PREPARATION

Seed priming Transplantation
11 protein hydrolysates Seedlings were transferred
(A-1, O, P) in three concentrations to MS medium either plain

were used for seed priming or enriched with NaCl
(75 or 150 mM)

Seed sterilization 0,001 p/ml Germination
0,01 pi/mi NN
0.1 ui/m| -

HIGH-THROUGHPUT AUTOMATED PHENOTYPING METABOLOMIC ANALYSIS
Cultivation | | Harvest
7 days in controlled environment m The plantlets ha.rvested
RGB Imaging and freeze-dried for

the metabolomic analysis

Twice per day (am/pm) for 7 days

ChlF Imaging
Photosynthetic performance
measurements

UHPLC/QTOF-MS analysis



Selezione in-vitro

Control
0.001 pl/ml 0.01 pl/ml 0.1 ul/ml
A -0.46 -0.77 -1.22
B -1.50 -0.28 -1.06
C 1.09 1.03 0.51
D 1.03 0.53 0.70
E -0.99 -0.83 0.08
F 0.26 -0.58 -0.17
G -0.68 -0.33
H -0.40 0.83 0.19
/ 0.15 -0.69 0.76
o [IESTT 0.89 -0.61
P -0.37 -1.15 -1.45

Area finale + Relative Growth Rate + % di piantine sopravvissute



Selezione in-vitro

75 mM Nacl
0.001 pl/ml 0.01 pl/ml 0.1 pl/ml

A 0.94 0.04 -0.01
B 0.99 0.48

D 1.58 1.15

E -2.09 -0.48 0.43
F -0.26 -0.11 0.13
G -0.44 0.34 -0.67
H -0.68 0.38 0.83
/ -1.47 -1.14 -0.76
0 0.93 -0.15 1.03
P -0.39 -0.34 -0.43

Area finale + Relative Growth Rate + % di piantine sopravvissute



Selezione in-vitro

150 mM NaCl

0.001 pul/ml 0.01 pl/ml 0.1 pl/ml
A 0.40 -0.65 -5.09
B 0.76 -1.66
C 0.94 1.22
D
E
Fv -5.16 -2.35 -2.44
G 0.01 -0.41 -0.23
HYV -0.98 0.70 -0.52
I 1.04 0.39 -0.84
oV 0.52 0.77 0.03
Pv 0.49 -0.83 1.72

Area finale + Relative Growth Rate + % di piantine sopravvissute



Applicazione in planta

1. Material and methods

A. Substrate preparation B. Substrate watering C. Seed sowing D. Stratification E. Cultivation 16hL/8hD
\ 120 'mol/m?2/s WL
Kl'c:ssmcm 2: g 55% Soil ” 48 h . 5,5 'mol/m?2/s F-RL
river sand — Water . 4°C o L, é\%ﬁ » 21/19°C
1: " Content m darkness | -~~~ 7 \(‘f’ RH = 60%
E. Pre-selection F. Biostimulant application G. Salt application
. 1. 30 ml/l solufion :
d Mossedon | T ), sorevedweeky 1. Water & i of 80 M © e
\ b"fs:‘? on 2. Distilled water pots up fo NaCl pots up fo
LN elr 55% SWC - 100% SWC
.L oniformity " sprayed on controls ° solution
2. Image acquisition 3. Data Analysis
RGB imaging ChIF imaging Image Processing Data Interpretation
Original Image Comtot
Fm wacl FE—— =5

Color Segmented Image

NacCl

CONTROL

CONTROL

NacCl

Control

4+ Bios.

Statistic Analysis




e

Lattuga:

80 mM NaCl

Applicazione in planta - lattuga

Control NaCl
Early Phase | Late Phase | EarlyPhase | Late Phase
B -0.38 -0.21 -1.04 -0.78
C -0.54 -0.07 -1.73 1.01
D 0.18 -0.10 -1.15 -0.42
F -0.73 1.23 -1.77 0.15
H 0.65 0.30 0.57 1.00
@) 0.09 -0.02 0.39 0.19
P 1.32 1.32 0.86 1.29

Area finale + Relative Growth Rate + Efficienza fotosintetica




Applicazione in planta - pomodoro

Control NaCl
Early Phase | Late Phase | EarlyPhase | Late Phase

B 0.35 0.18 0.09 0.10

C 0.17 -0.32 0.84 1.00

D 1.27 1.14 1.14 1.23

F 1.21 1.24 0.92 1.00

Pomodoro: H 0.73 0.63 1.36 0.77
120 mM NaCl o | 19 | 145 1.49 1.23
P 0.60 0.64 0.34 0.36

Area finale + Relative Growth Rate + Efficienza fotosintetica




Riepilogo

Control
0.001 ul/mi 0.07 ul/ml 0.1 ul/ml
c 1.09 1.03 0.517
D 1.03 0.53 0.70
% 75 mM NaCl
|
< o
- 0.007 ul/imi 0.01 ul/mi 0.7 ul/ml
< ) c 3.34 2.35 2.21
e D 1.58 1.15 2.81
150 mM NacCl
0.007 ul/mi 0.07 ul/ml 0.7 ul/ml
c 0.94 1.22 1.44
D 2.14 1.98 2.26

Control NacCl

Early Phase Late Phase Early Phase Late Phase

P 1.32 1.32 0.86 1.29
Control NaCl
0:-;{» Early Phase Late Phase Early Phase Late Phase
¥, 1‘ i
g"i;-;.:-__{_'Q 0 1.96 1.45 1.49 1.23

Gli effetti sono molto variabili




Conclusioni

La fenotipizzazione ad alta processivita permette di:

¥ Seguire lo sviluppo della pianta dalla germinazione del seme fino alla piena

maturita;

¥ Individuare | tratti morfo-fisiologici legati allo stress e all’applicazione dei

biostimolanti;

¥ |Investigare la modalita d’azione degli idrolizzati proteici.

v
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