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A model of stomatal closure
driven by nonlinearities in soil-

plant hydraulics (HS 10.1)
How do soil and atmosphere affect terrestrial transpiration?

http://www.fao.org/land-water/water/drought/droughtandag/en/
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Soil-plant hydraulics

A)

Stomatal responses
to plant water status

B)

‚Hydraulic surface‘ 
of transpiration
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Stress Onset 
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Carminati & Javaux (2020) Trends in Plant Science

Claim:
It needs a flexible stomatal ‚regulatory
principle‘ to navigate on the dynamic
hydraulic surface and to avoid the
nonlinearities

Stress Onset 
Line (SOL)
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Stomatal responses
to plant water status

B)

Our modelling approach

Hypothesis:
Hormonal regulation (i.e. 
ABA) as ideal mean for plants 
to navigate on the hydraulic
surface of E (Ψsoil , Ψleaf)?

Assumptions:

Production

Degradation

𝑔𝑠 =
𝐸 ∙ 𝑝𝑎𝑡𝑚
𝐿𝐴 ∙ 𝑉𝑃𝐷
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Our modelling approach
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Results

Soil-plant hydraulics

A)

Stomatal responses
to plant water status

B)

stomatal hydraulic
limits

soil-plant hydraulic limit:
stress onset line (SOL)
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Results

stomatal hydraulic
limits

VPD

soil texture,
root architecture, 

plant traits, …

soil-plant hydraulic limit:
stress onset line (SOL)
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Summary

From soil-plant hydraulic
limitations to …

Carminati & Javaux (2020) Trends in Plant Science

… hydraulic constraints on 
stomatal conductance (gs) 


