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Many plants make use of slender and soft organs to find and reach distant resources (like light, nutrients,
water). Typical tasks of these organs include resisting gravitational forces, penetration into a stiff
medium, autonomous avoidance of obstacles, and exploration of unevenly distributed resources. Soft
robotic arms are designed to achieve similar goals. Efficiency may depend in both cases on how
curvature of the fibre is controlled. In the first part of my talk, | present a 3D, quasi-static elastic rod
model of root growth with curvature control, which explains how roots cope with various contact-
induced forces. The model reproduces experimentally observed morphological patterns of Arabidopsis
thaliana roots. In the second part, | talk about the role of curvature control in the case of robotic arms
carrying heavy weights, and find theoretical limits for the maximum overhang of a soft arm. Finally, |
outline some challenges of the development of robotic arms that rely on contact to deliver a payload
to distant locations.
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