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La disponibilita di acqua e le temperature
influenzano la dinamica del carbonio.

La vite e una pianta che si adatta a periodi di
siccita, situazione d’induzione di qualita degli
acini.

Nelle piante la radice orchestra gli adattamenti
alla siccita, fungendo da accumulatore del
carbonio allocato durante i rallentamenti della
crescita.

Nella vite le radici competono con i grappoli
. nelriceverei fot05|nte’gat! e la competizione
. aumenta con lo stress idrico.
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Pulse-chasing isotopic strategy to study the allocation kinetics of
carbon in the different sinks competing in grapevines
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CARBON BALANCE

Photosynthesis
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continuous gas exchange detection between plants /
soil and atmosphere
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accepted for publication to Plant Science (Elsevier) https://doi.org/10.1016/j.plantsci.2022.111505

Technical advances for measurement of gas exchange at the whole plant level:

design solutions and prototype tests to carry out shoot and rootzone analyses
In plants of different sizes.
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continuous gas exchange detection between plants / soil and
atmosphere




CO, leaving — CO, entering the baloon

——Well watered Water stress

[EEN
o
|

&>

5z e
] B
%
{
)

o
!
'— <

ACO

0 I I I I I I

06:57 09:21 11:45 . 14:09 16:33 18:57
hour [hr:min]




RH % soil

* 3 treatments: Well watered, Water stress and Rehydrated
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Days After Re-hydration (DAR)
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Pulse labelling results: carbon partitioning
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Carbon accumulation
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Model of C allocation to different C pools
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Transcripts of key genes of sugar
metabolism:

sucrose synthase (VvSuSy),

cell wall invertase (VvcwiINV),

threalose 6-phosphate phosphatase (VvTPP),
starch synthase (VVSTA),

hexose transporter 3 (VWHT3),

Sugar Will Eventually be Exported Transporter 10
(WSWEET10),

Hexose transporter 6 (VWHT6),

vacuolar invertase 2 (VWGINZ2) genes

in leaf, root and berry tissues
sampled from WW, WS and REC plants
at DAR 4
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Attivazione durante lo stress idrico di meccanismi molecolari di
segnale ABA - o calcio - dipendenti

Environmental and Experimental Botany 103 (2014) 138-147

Contents lists available at ScienceDirect

Environmental and Experimental Botany

journal homepage: www.elsevier.com/locate/envexpbot

Abiotic stress effects on grapevine (Vitis vinifera L.): Focus on abscisic @Cmmk
acid-mediated consequences on secondary metabolism and berry
quality

Alessandra Ferrandino, Claudio Lovisolo*

University of Torino, Department of Agricultural, Forest and Food Sciences, via Leonardo da Vinci, 44, 10095 Grugliasco, Italy




Conclusioni

Le colture da frutto (nello specifico, la vite) non abbisognano di rifornimenti idrici
(irrigui) costanti durante la stagione di crescita e di fruttificazione.

Al contrario, un periodo di deficit idrico controllato e auspicabile se accoppiato ad
eventi di reidratazione.

Lo stress idrico deve rimanere al di sopra di livelli minimi di idratazione dei tessuti,
che sarebbero difficilmente recuperabili.

In questo caso lareidratazione post-stress idrico risulta strategicamente vincente.

La pianta nelle fasi post-reidratazione recupera il tasso fotosintetico fogliare e
stimola l'attivita dei sink di accumulo degli zuccheri.

Questo causa un aumento dellarespirazione radicale, della biomassa microbica
della rizosfera del suolo, e dell’accumulo di composti di riserva nei frutti (obiettivo
finale del processo di coltivazione) e delle vie biosintetiche per colore e aroma.
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Visualize plant growth with a wide variety of morphological parameters such as:

¢ Plant Height Max

¢ Plant Height Average

e Canopy Light Penetration Depth
e 3D Leaf Area

¢ Projected Leaf Area

e Digital Biomass

e Convex Hull Area

e Convex Hull Area Coverage

e Convex Hull Circumference

e Convex Hull Maximum Width
e Convex Hull Aspect Ratio

¢ Voxel Volume Total

e Surface Angle Average

PlantEye measures the RGB & NIR spectral reflectance of the plant. Each wavelength can be
statistically analyzed individually to calculate and quantify:

e HUE average (Color)
e Lightness average

e Saturation average

RGB & NIR Wavelengths are combined into spectral indices. At the moment we can calculate the
most important indices like:

¢ Normalized Digital Vegetation Index (NDVI)
¢ Normalized Pigments Chlorophyll ratio index (NPCI)
¢ Plant Senescence Reflectance Index (PSRI)

e Green Leaf Index (GLI)
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Sviluppl futuri

Accoppiamento delle piattafome di misura dello scambio gassoso (fotosintesi,
respirazione) e del labeling del carbonio con la fenotipizzazione ottica (imaging
multispettrale).

In situazioni pilota si puo’ ipotizzare la presenza delle 3 misure combinate al fine di
ottenere livelli soglia di stress al fine di ottimizzazione la qualita delle produzioni delle
piante con report dell’imaging multispettrale.

Ricerca di questi livelli in campo con mezzi a scala aziendale (misura a terra o su drone).

Ricerca di questi livelli con mezzi a scala territoriale (satellite).
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Soil water-holding capacity mediates hydraulic and
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Factors influencing stomatal conductance in response
to water availability in grapevine: a meta-analysis
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Impact of soil texture and water availability on the hydraulic
control of plant and grape-berry development
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Rootstock control of scion response to water stress in grapevine (!‘)CMk
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The Grapevine Root-Specific Aquaporin VoPIP2;4N
Controls Root Hydraulic Conductance and Leaf Gas
Exchange under Well-Watered Conditions But

Not under Water Stress!!"!

Irene Perrone™’, Giorgio Gambino?, Walter Chitarra, Marco Vitali, Chiara Pagliarani,
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Drought-induced changes in development and function
of grapevine (Vitis spp.) organs and in their hydraulic
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a physiological and molecular update
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An abscisic acid-related reduced transpiration promotes

gradual embolism repair when grapevines are rehydrated
after drought

Claudio Lovisolo'*, Irene Perrone'*, Wolfram Hartung2 and Andrea Schubert!

Available online at www.sciencedirect.com
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Mercurial inhibition of root hydraulic conductance in Vitis
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