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Fig.1 Functional structure and data flow diagram
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Design of Portable Test System for Tensile Property of Plant Roots

Zhang Yunwei' Yu Yong' Wang Dalong” Hui Shang® Wang Yanjun® Li Long'
(1. Faculty of Information Engineering and Automation, Kunming University of Science and Technology, Kunming 650500, China
2. Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: To overcome the shortage of traditional test method for tensile property parameters of plant root
system, one portable measuring system used in filed work is designed to obtain plant root system tensile
property parameters. The system consists of two parts, mechanical device and electronic measuring part.
The mechanical device is made up of rack, root holding mechanism and drive system. It adopts the
building block design, whose parts can be disassembled quickly. The electronic measuring part is made
of sensors, low power consumption MCU data acquisition system, and handheld device developed based
on Android platform. It communicates with MCU data acquisition system via Bluetooth, as the terminal of
operation, data input and the results display. The experiment results show that the measuring system is
portable and accurate. It can get four classical tensile property parameters of root system from the
measurement, maximum tensile resistance, tensile strength, modulus of elasticity for tension and ultimate
strain. It can also show the stress-strain relationship curve, and inquiry historical data. This system can
satisfy the requirements of measuring tensile property parameters of plant root system in the field work.

Key words: Plant roots Mechanical property Test system Portable



