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The hydraulic model: Festuca arundinacea
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The hydraulic model: Festuca arundinacea
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Y Water potential
P Osmotic pressure
P Hydrostatic pressure

Y = P -P

The hydraulic model: hydraulic architecture

F Water flow
K Hydraulic conductance

F = K x DY

Barillot et al. 2021
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The hydraulic model: Festuca arundinacea
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The hydraulic model: mechanisms of growth
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Ortega 1985
Barillot et al. 2021
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Model to the test (1) 
Abscence of blue light increases LER

Barillot et al. (2021)
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Model to the test (2) 
Shading of older leaves
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Model to the test (3) 
Cutting of older leaves
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The hydraulic model: Festuca arundinacea
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𝑑𝐷𝑍

𝑑𝑡
= 𝑘1 1 − 𝑎 𝐷𝑍

𝐿𝐸𝑅 = 𝑘1𝐷𝑍 + 𝑘2𝐸𝑂𝑍𝑑𝐸𝑂𝑍

𝑑𝑡
= 𝑘1𝑎𝐷𝑍 +

𝑘2 1 − 𝑏 𝐸𝑂𝑍
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The hydraulic model: Festuca arundinacea
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Model ontogenic “meta-mechanism”

• Cells can only divide X times ?

• Cells grow until maximum cell length? 

• At leaf emergence production of proliferative cells gradually stops
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The hydraulic model: Festuca arundinacea
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My questions to you:

• Is turgor stable in growing cells?

• Is turgor still required for growth?

• Is there a “stem cell”-like line at the base of growing leaves

• Cells can only divide X times ?

• Cells grow until maximum cell length? 

• Is leaf emergence the cue to stop cell proliferation



Thank you!
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