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In this project, we systematically described the mechanical rationality and
potential application of quasi-periodic structures that are widely found in plants and other living
organisms. We clarified the correlation between the mechanical function and morphological
rationality relating to a quasi-periodic node distribution both experimentally and theoretically for

plant species with hollow stem structures (e.g., bamboo, rice, and butterbur). In addition, we
guantitatively evaluated the technical application of the functional form, through the consideration
regarding a highly rigid tower structure imitating bamboo and policy for improving the lodging
resistance of rice. We further analyzed in detail the mesh pattern on the skin of cantaloupes and
the crack patterns found on tree bark and thus formulated universal geometric properties hidden in
crack networks from the perspective of fracture mechanics.
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