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Study on Estimation of Water Stress of Plant by Vibration Measurement of Leaf
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By examining the relationship between the water stress of plant and the natural
frequency of flexural vibration of leaf with a high-speed camera, it was found that the natural frequency
of the flexural vibration of leaf blade itself is not so much changed with the wilting. On the other
hand, the natural frequency of leaf by flexural vibration of petiole was decreased significantly with
wilting. In addition, it was confirmed that the natural frequency of healthy leaf by flexural vibration
of petiole shows diurnal variation, and it increases during daytime, but decreases during night.
Moreover, this behavior was reversed with the increasing of water stress of plant.

Thus, it was concluded that the measurement of the natural frequency of leaf by flexural vibration of
petiole is more effective for the estimation of water stress of plant than the measurement of flexural
vibration of leaf blade itself. That is, simple vibration measurement using such as a laser displacement
meter is enough.
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