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Abstract

Root biomechanical properties are very important for prediction of soil reinforcement and conservation by plant
roots. This study was conducted to compare root biomechanical characteristics effective in soil conservation
(tensile strength, v, tensile strain, ey, and Young’s modulus of elasticity, Eq) among rangeland plants of tall fescue
(two genotypes of 75B and 75C), Bromus tomentellus and Bromus inermis. Tillers of the plants were cultivated
in soil columns; after six months, root composition, and oy, ey and Eq were measured using an Instron universal
tension-compression device. The results showed that for the fine roots, cellulose content was greater in genotype
75C of tall fescue compared to other plants. However, for the thicker roots the cellulose content was greater in
Bromus inermis, a reason for its high ov, ey and Eo. The root oy and ey values strongly correlated. The cellulose,
cellulose+lignin, hemicellulose and cellulose/lignin ratio explained the root oy variation, but cellulose/lignin ratio
mainly governed the variation of root ¢y among the plants. Root tensile strength was directly related to cellulose,
hemicellulose and lignin contents. In Bromus inermis, high cellulose content and (cellulose+hemicellulose)/lignin
ratio explained the high root oy values of this species. Lowest oy values were observed in the roots of Bromus
tomentellus, attributed to the lowest cellulose/lignin ratios in its roots compared to other species.

Keywords: Root tensile strength, Root tensile strain, Root modulus of elasticity, Cellulose, Hemicellulose



