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Non-destructive Moisture Detector for Plant Leaves Based on Capacitance

Guo Wenchuan' Liu Dongxue' Zhou Chaochao' Han Wenting”"’
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Institute of Water and Soil Conservation, Northwest A&F University, Yangling, Shaanxi 712100, China
3. Institute of Water Saving Agriculture in Arid Areas of China, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; To realize precise and non-destructive determination on moisture content of plant leaves, a
moisture detector based on leaf capacitance was designed. Circular parallel plate capacitor was used to
detect capacitance values of plant leaves, FSR402 pressure sensor was used to detect pressure on plant
leaves given by circular parallel plates, and MSP430 single-chip microcomputer was used as micro-
controller. Maize leaves were used as samples to study the influence of moisture content and pressure on
obtained capacitance values, and the best pressure for maize leaves’ capacitance determination was
obtained. The model describing the relationship between capacitance and moisture content of maize leaves
at the best pressure was established and verified. The results showed that the capacitance values of maize
leaves increased with moisture content and pressure. The best pressure for obtaining capacitance values of
maize leaves was 4 N. The running test indicated that the absolute measurement error of the designed
detector for moisture content of maize leaves was —1.2% ~1.7% in wet basis when the moisture content
was between 55% and 80% , and the response time was within 3 s at oscillation frequency of 8 MHz.

Key words: Plant leaf Moisture content Pressure Capacitance Detector



