Hadrien Oliveri 
  
Feng Zhao 
  
Olivier Ali 
  
Jan Traas 
  
Christophe Godin 
  
Stress 
  
Stress-based regulation of multicellular plant growth: a finite element modeling approach applied to planar leaf morphogenesis

 

Microfibril dilution/rotation

Update microfibril angular density according to growth field

SOME RESULTS

• We simulate the local dynamics of various abstract shapes (ellipsoids) mimicking flat shape (~800-cell meshes).

• Epidermal feedback or inner feedback stabilize axial elongation of axisymmetric shapes.

• Flat expansion requires inner stress feedback: microtubules align in the axis of thickness to resist thickening.

• This mechanism allows amplification of organ asymmetry.

• Coupling inner and epidermal feedback leads to conflicting microtubule alignment (not shown) → possible mechanical instability?

Microfibril stress-regulated synthesis

Update element rest state [4]:

Update stiffness

Func. of low-frequency Fourier coef. of microfibril angular distribution [7,8] Stress-dependent microfibril polym. 

Mechanical stress

results from turgor and growth heterogeneity
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