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Non-destructive Measurement of Plant Stem Water Content
Based on Standing Wave Ratio

Zhao Yandong'®  Gao Chao'? Zhang Xin'® Xu Qiang’
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2. Beijing Laboratory of Urban and Rural Ecological Environment, Beijing Forestry University, Beijing 100083, China
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Abstract; Water plays an important role in various physiological activities of plants. Measuring plant
stem water content in real time without damage has important guiding significance for studying the life
activities of plants. A kind of stem water content of real-time and non-damage online detection method
based on standing wave ratio was introduced in detail. BD — IV stem water content sensor was designed
based on the method. With organic solvents and the beakers as the simulation environment, pine as the
experimental materials of the section of tree, and peach as experimental materials of standing tree, the
detection performance of BD — IV stem water content sensor was verified. BD — IV stem water content
sensor can accurately detect volume water content under the conditions of plant stem diameter between
5.0 cm and 10.5 c¢m, volume water content between 1.17% and 59.59% . Through the long-term
monitoring of daily and monthly changing rule of stem water content of peach, the result measured by
BD — IV stem water content sensor was consistent with plant physiological characteristics. Through the
long-term monitoring of stem water content and stem sap flow of willow by using BD — IV stem water
content sensor and SF —L stem flow gauge made in Germany, the relationship between stem water content
and stem sap flow was summarized. It provides a localization testing instruments with high performance to
price ratio for the research on plant physiological characteristics.

Key words: stem water content; standing wave ratio; undamaged detection; stem sap flow
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Tab.1 Permittivities of different organic solvents

79 4 B
S8
LR TS RN ETE SARE O
A HL L 6.02 15.19 17.51 19.92  24.55
ERERBA KR/ % 1.17  34.31  41.38  48.16  59.59

P2 RN ERBE AT 9 402
Fig.2 Experiments of annular probe impedance
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Fig.3 Relation between voltage and diameter of trunk
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Tab.2 Measured value, quality water content and volume water content under different drying time
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Fig.6  BD — IV stem water content sensor
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Fig.9 Relation between reciprocal of stem water content and sap flow
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