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Boden — Wasser — Pflanze — Kontinuum (SPAC)
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draws water into the root.

Introduction to Transport of Water and Solutes in Plants. Authored by: Shelli Carter
and Lumen Learning. Provided by: Lumen Learning. License: CC BY: Attribution
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Stress durch Trockenheit

* Wasserpotential im Boden sinkt -
Wasserverfugbarkeit fur die Pflanzen sinkt
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Gerzon, E., Biton, I, Yaniv, Y., Zemach, H., Netzer, Y., Schwartz, A., ... & Ben-Ari, G. (2015). Grapevine anatomy as a possible determinant of isohydric or anisohydric behavior. American Journal of Enology and Viticulture, 66(3), 340-347.
Gregory A Gambetta, Jose Carlos Herrera, Silvina Dayer, Quishuo Feng, Uri Hochberg, Simone D Castellarin, The physiology of drought stress in grapevine: towards an integrative definition of drought tolerance, Journal of Experimental Botany, Volume 71, Issue 16, 6 August 2020, Pages 4658-4676, https://doi.org/10.1093/jxb/eraa245
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Schwellenwerte von Weinreben - Anpassungsfahigkeit

Mortality Productivity
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Gregory A Gambetta, Jose Carlos Herrera, Silvina Dayer, Quishuo Feng, Uri Hochberg, Simone D Castellarin, The physiology of drought stress in grapevine: towards an integrative definition of drought tolerance, Journal of Experimental Botany, Volume 71, Issue 16, 6 August 2020, Pages 4658-4676, https://doi.org/10.1093/jxb/eraa245
Uri Hochberg, Carel W. Windt, Alexandre Ponomarenko, Yong-Jiang Zhang, Jessica Gersony, Fulton E. Rockwell, N. Michele Holbrook, Stomatal Closure, Basal Leaf Embolism, and Shedding Protect the Hydraulic Integrity of Grape Stems , Plant Physiology, Volume 174, Issue 2, June 2017, Pages 764-775, https://doi.org/10.1104/pp.16.01816

[] BOKU OneWater 2025 | Michaela Griesser 5



Effekte von Trockenstress auf die Trauben

* Wichtige Faktoren:
* Phenologie und Genetik

e |ntensitat und Dauer des Stresses

* Reduziert:
* Ertrag, BeerengroB3e

* Sehr oft Sauregehalte
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Gregory A Gambetta, Jose Carlos Herrera, Silvina Dayer, Quishuo Feng, Uri Hochberg, Simone D Castellarin, The physiology of drought stress in grapevine: towards an integrative definition of drought tolerance, Journal of Experimental Botany, Volume 71, Issue 16, 6 August 2020, Pages 4658-4676, https://doi.org/10.1093/jxb/eraa245
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Weinreben - Wasserverbrauch

Large canopy
Moderale canopy
Small canopy

Small canopy + reduced
stomatal conductance

8

* Blattflache hat einen Einfluss auf den taglichen
Wasserverbrauch

 Gute Korrelation mit der o |
Referenzevapotranspiration

 Daten: Cabernet Sauvignon (Murray Valley, 3
Australia) g .

§

e Osterreich — ca. Hochsommer 4-5 Liter pro Tag Z 2
bei unserem System; Summe 400-450 mm pro -
Jahr

0

Jones, G. V., Edwards, E. J., Bonada, M., Sadras, V. O., Krstic, M. P., & Herderich, M. J. (2022). Climate change and its consequences for viticulture. In Managing wine quality (pp. 727-778). Woodhead Publishing.
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Pflanzenphanotypisierung — ,,Tracking® von Pflanzen

* DroughtSpotter Plattform (Waagensystem)

* Kontinuierliche Messung des Wasserverbrauchs der Pflanze —
jeder einzelne Topf individuell

* 90 Stellplatze, max. 50 kg Gewicht, automatische
Bewasserung

 Foliendach, Wetterstation, Bodensensoren

* Semi-kontrollierte Freilandbedingungen
* Mehrjahrige Pflanzen mit Fruchten

e Trockenstress Intensitat und Dauer
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Pflanzenphanotypisierung — ,,Tracking® von Pflanzen

A

* Messung alle 3 Minuten

* Blau: tagliche Bewasserung auf 100%
Sattigung (100% ET) 37500

* Rot: reduzierte Bewasserung,
Trockenstress, 30-40% ET

* Bewasserungin der Nacht

35000 1 Plant

Weight (g)

* A7
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Validierung von Daten & Methoden
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Farolfi et al. 2024 (under preparation)
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Ergebnisse — Trockenstress Anpassung?

Year 1 and 2 (hardening) Year 3 (legacy effects)
-irrigated vs drought- -all plants fully irrigated-
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Herrera, J. C., Savoi, S., Dostal, J., Elezovic, K., Chatzisavva, M., Forneck, A., & Savi, T. (2024). The legacy of past droughts induces water-sparingly behaviour in Griiner Veltliner grapevines. Plant biology (Stuttgart, Germany), 10.1111/plb.13620. Ad
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Strategien um Weingarten anzupassen

Short-term Long-term

Protection against
extreme weather events ] -
Changes in the training systems
Protection nets - : -
( Application of sunscreens Different pruning strategies

Irrigation
Sustained deficit irrigation -
Partial root-zone drying Drought-tolerant varieties

Y»? icat-Loicrant varicuc:

Pest and disease control

(Bio)fungicides
(Bio)pesticides
Natural compounds
Biocontrol agents

Scion-rootstock selection

Use of different scion-rootstock
combl_nations :

o e e

Soil management

Fertilization
Compost use
Mulching
Cover crops

Tillage

Site-relocation
Relocgting vineygrds to cqole; sites,

Cultural pratices

Canopy management
Pruning

Trellising

Leaf removal

Baltazar, M., Castro, |., & Gongalves, B. (2025). Adaptation to Climate Change in Viticulture: The Role of Varietal Selection—A Review. Plants, 14(1), 104. https://doi.org/10.3390/plants14010104
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* Transpiration:

* Weniger Laubwand, weniger Blattflache

* Genetik —Sorten mit geringerer max.

Transpiration und konservativerer
Kontrolle der Stomata

* Wasserversorgung:
* Genetik —tolerante Unterlagsreben

* Bodenregeneration - Bodenbearbeitung
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