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Mechanics
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 Cell wall building requires a flux of different polymers (derived from sugars)

 Coupled enlarging & thickening dynamics are key to wood formation
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Length : 𝐿(t)
Radius : 𝑅

Thickness : 𝑊

 The classical equations for plant cell growth
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Lockhart Not Lockhart

Kinematics

Water volume

Wall mass

Length : 𝐿(t)
Radius : 𝑅

Thickness : 𝑾(𝒕)
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Water fluxes Wall polymer synthesis (from sugar)Elongation rate
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Naive approach to close the system

Wall as a single layer of varying thickness that behaves as a Bingham fluid
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 Wall synthesis parameters: Friend et al., Nature communications, 2022

 𝜎𝑌 = 1MPa

 All other parameters: Dumais, New Phytologist, 2021

All parameters

are constant !
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 Wall synthesis parameters: Friend et al., Nature communications, 2022

 𝜎𝑌 = 1MPa

 All other parameters: Dumais, New Phytologist, 2021

 Wall synthesis speed impacts final cell length & wall thickness

All parameters

are constant !
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Wall is composed of mutliple

layers spreaded onto each other

 Heterogeneous stresses / 

strains across the wall?
ሶ𝜀𝐿 =

𝜎𝑖 − 𝜎𝑌𝑖
+

µ𝑖
+
1

𝐸𝑖

𝑑𝜎𝑖
𝑑𝑡

 Inclusion of micro-fibrils angles, wall layer aging,… and 

feedbacks on mechanical properties?
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𝐿



 Insertion in multicellular models
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• Coupling wall thickening and growth is useful

for exploring different scenarios related to 

wood formation

• It can be modelled starting from Lockhart’s

equations

• Faster wall synthesis induces smaller cells

with thicker walls

• We are working towards a better description 

of the wall mechanics (with a more realistic

geometry)
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