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Hfect of osmos s on mechanical behavior of parenchyma
plant cell under compressive loading

Fu Zhiyi , Jiao Qunying
(College of Science, China Agricutura Universty , Beijing 100083, China)

Abstract An axisymmetric parenchyma fluid-filled spherical cell model was developed to study mechanical behavior of
a single plant cell. The model consisted of an elastic soft thin wall enclosing incompressible liquid. The wall was as-
sumed to be an incompressible super-elastic thin membrane with penetrability for inside fluid. The constitutive relation
o the wall was chosen as Moony strain-energy function. The osmosis rate was assumed proportional to the cell turgor.
The cell was compressed by two parallel rigid planes. The control equations were built using large deformation geomet-
ric relationship, and the solutions were obtained by numerical method. Using this model , principle stretch ratios and
tensions in the wall , deformations o the cell and relationship between turgor and compressive force were obtained. It
was found that the rigidity of plant cell increased nonlinearly with the cell’ s deformation. Furthermore, the osmosis
made the cell relax under constant compressive deformation.
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