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Abstract
Volvox are one of the most studied types of green algae that form spherical colonies. Each mature Volvox colony is composed of several thousands of flagellate cells which are embedded in the surface of a hollow sphere. In this work, we present a technique for quantifying the mechanical properties of these Volvox colonies by directly micromanipulating a single Volvox aureus or Volvox barberi colony through compression between two parallel surfaces. In this experiment, a glass probe with a diameter of 1 mm was used to compress the colony against a glass surface. As the colony was compressed, force/displacement data were taken which allows various mechanical properties to be calculated, such as the cell wall modulus and burst stress. In this study, measurements of the cell wall modulus and burst stress were determined for daughter cells by comparing the load-displacement behavior with an analytical elastic shell model of the compression process. Results are presented as a function of different cell diameter of a single Volvox colony. Specifically, the average Young’s modulus of a Volvox colony with no daughter cell was determined to be 1.00 ± 0.50MPa and 1.10 ± 0.60MPa for Volvox aureus and Volvox barberi respectively. Turgor pressure of the coenobium is zero, and pressure drop during cell relaxation is negligible. For Volvox strains, different cell diameters do not affect the Young’s modulus, and for Volvox barberi, the linear elastic model is applicable at smaller displacement for older colonies.
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