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Research progress on the tensile mechanical properties of plant roots
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Abstract: The root system is the basic unit of soil reinforcement by plants, and the research on the tensile me-
chanical properties of root system lays the foundation of studies on soil reinforcing effects of plant roots. In
slope protection engineering which employs plants, the root system improves the stability of the slope through
its shear resistance and tensile resistance. Researches have shown evidence that the tensile strength of root sys-
tem is one of the most important determinants of enhancing slope stability. Therefore, research on the me-
chanical properties of root tensile strength is of great significance. Based on the analysis of various studies
about the properties of tensile strength of root system by both Chinese and international researchers, this paper
not only gives a summary of the current status of these studies but also analyzes and compares the experimental
methods employed in these studies, and examines the relationship between various determinants and the ten-
sile performance of root system of plants. Conclusions of this paper are as follows: (1)There has not formed a
standardized tensile test for root system yet, and the scientific specifications for methods and devices used in

the experimental study on the tensile properties of root system should be implemented; (2) The consensus a-
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mong studies on the relationship between the diameter of root system and its tensile resistance and tensile
strength is that the tensile resistance is in a positive correlation with the diameter of the root system while the
tensile strength is in a negative correlation with it; (3)The tensile strength of the root system declines with the
passage of time since the plant is uprooted; (4) There have no enough researches on the impacts of length, wa-
ter content, loading rate, chemical components and micro-structure of root system on its tensile resistance and
tensile strength, no consensus conclusion has yet been reached and therefore further researches are needed. Fi-
nally, this paper explores the problems and trends of researches on the tensile mechanical properties of root
system of plants, and argues that the emphasis of future research will be on the improvement of clamps, struc-
tural study on the morphological anatomy of root system and the study on the fatigue failure of root system.
[Ch, 61 ref.]
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