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Plant Hydraulics and VPD
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Soil drying and rising VPD

Environmental drivers
The relative importance of high water
demand and soil dryness is controversial.

Soil-Plant Hydraulics
It is not clear what are the controlling
hydraulic variables

SIF: Daily solar-induced chlorophyll fluorescence

Questions
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Rhizosphere 
conductance:   soil, 
root hairs, mucilage, 
mycorrhiza, root 
architecture

Root conductance: 
root architecture, 
anatomy, 
hydropatterning, 
AQP

Stomatal 
conductance: 
Regulates 
transpiration, 
depends on ABA, 𝜓leaf

𝜓soil,root

Xylem 
conductance: 
number and radius 
vessels, cavitation

Effect of plant traits on plant water use

Transpira)on is 
limited by VPD when 
plant hydraulics is 
limi)ng (when most 
of dissipa)on in water 
poten)al occurs in 
the plant).
Relevant proper)es: 
leaf conduc)vity, root 
conduc)vity, xylem 
vulnerability.

Assuming that the soil is 
wet. Until when is it wet?
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Soil-Plant hydraulics and transpiration regulation
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Hypothesis: stomata close when the conductivity 
of the limiting element starts to decrease 
(Carminati and Javaux 2020).
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Soil-Plant hydraulics and transpiration regulation

J Exp Bot, Volume 74, Issue 16, 1 September 2023, Pages 4789–
4807, https://doi.org/10.1093/jxb/erad221

𝐾!"#$% ∝	𝐿&''%	? ? ?
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What controls Kplant ?

VPD response can be predicted based 
on plant hydraulcis. Stomata close 
when the water demand is not 
matched by the water supply (which 
depends on Kplant)

If the main resistance is in the root 
system, this can be very plastic and 
respond to soil water conditions.

Then, VPD response might depend 
also on soil conditions
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Measurements we could contribute to Pfynwald

Wolf, Paul-Limoges, Sayler & Kirchner 2024 (AgForMet, modified)Wolf & Paul-Limoges 2023 (Nature Communications, modified)



9EC..Eddy Covariance, BC..Below Canopy Footprint (flux source area) from tower BC1 in Wolf et al. 2024 (AgForMet, modified)

Example tower (S. Wolf)

Below-canopy EC Flux measurements @Pfynwald?



View from Saillon (VS) to our field site. Yellow leaves in August indicate drought stress.

Acknowledgement:  PoSE Team (www.pose.ethz.ch)

Questions & Discussion


