Plant Hydraulic Adjustments to Varying
VPD & Soil Moisture
— Model Predictions & Measurement Contributions

Andrea Carminati, Sebastian Wolf & PoSE Team
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Plant Hydraulics and VPD
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Soil drying and rising VPD m
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Effect of plant traits on plant water use
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conductance:
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transpiration,
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Transpiration is
limited by VPD when
plant hydraulics is
limiting (when most
of dissipation in water
potential occurs in
the plant).

Relevant properties:
leaf conductivity, root
conductivity, xylem
vulnerability.
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Assuming that the soil is
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Soil-Plant hydraulics and transpiration regulation

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
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What controls K

plant
Stomatal
duct :
EZ;L.Q‘&?"“ VPD response can be predicted based

transpiration,

depends on ABA, Y. on plant hydraulcis. Stomata close

when the water demand is not
Xylem

number and radius
vessels, cavitation depends on Kplant)

l/ny] root
Root conductance: If the main resistance is in the root
root architecture, . .

/% anatomy, system, this can be very plastic and
hydropatterning, . .
e respond to soil water conditions.
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conductance: soil Then, VPD response might depend

root hairs, mucilage,
mycorrhiza, root
architecture
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Measurements we could contribute to Pfynwald

Increasing Drought Stress (DS)

Pre-drought - Recurrent Drought Above-canopy Eddy Covariance (EC)
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EC..Eddy Covariance Flux Measurements, ET..Evapotranspiration, E..Evaporation, T..Transpiration

AE. Available Energy, T.. Temperature, RH..Relative Humidity, DS..Drought Stress, H..Sensible Heat Flux, ET..Evapotranspiration (Latent Heat Flux),
GPP..Gross Primary Production, TER..Total Ecosystem Respiration, NEE. Net Ecosystem Exchange, b..below canopy (understory)

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



Below-canopy EC Flux measurements @Pfynwald?
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Footprint (flux source area) from tower BC1 in Wolf et al. 2024 (AgForMet, modified)

EC..Eddy Covariance, BC..Below Canopy
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