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Abstract: To further investigate the biomechanical properties of herbaceous plant roots, two-year-old
Chrysopogon zizanioides roots grown on purple soil slopes were selected as the research subject. Three
moisture conditions (natural, saturated, and air-dried) were set, and roots were classified into diameter
classes with a 0. 5 mm gradient for single-root tensile tests. Indicators such as stress and strain were meas-
ured to analyze the effects of root moisture status on single-root tensile properties. The results showed
that: O Under saturated moisture conditions, fine roots (d<<0.5 mm) exhibited the optimal tensile frac-
ture resistance, with both elastic and plastic deformation, whereas roots under air-dried conditions only
showed elastic deformation before fracture; @ Compared with the natural moisture condition, the tensile
strength of single-root in diameter classes of 0 mm<(d <1.5 mm under saturated conditions significantly
decreased by 11. 20% —34.10% , and the elastic modulus of single-root in the 1. 0 mm<(d<<1.5 mm class
significantly decreased by 28.47%. In contrast, the elastic modulus of single-root in diameter classes of
1.0 mm<{d <<2.5 mm under air-dried conditions significantly increased by 25.10% —35.92%; @ Root
diameter had a significant effect on both tensile strength and elastic modulus, whereas its effect on
ultimate elongation was notable only under saturated and natural moisture conditions. This study con-
cludes that low moisture (air-dried) conditions enhance the overall tensile performance of Chrysopogon
zizanioides roots, while high moisture (saturated) conditions are more conducive to improving the tensile
fracture resistance of fine singleroots.
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