©
2015 2017

Evaluation of growth condition of plants using sound wave vibration
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In order to evaluate the growing state of plants, the resonance frequencg of
the leaves and the propagation velocity of sound in soil around the rooting zone were measured by
acoustic vibration. As a result, in the case of a healthy Komatsuna, it turned out that the
resonance frequency of the leaves is repeating a stable diurnal variation. In addition, since the
propagation velocity of sound in soil changes in inverse proportion to the volume moisture content,
it turned out that 1t can be used for water content estimation in the plant rooting zone.
Experiments in which the irrigation timing was changed by using these facts were carried out a
plurality of times. As a result, in the case of Komatsuna, the optimal irrigation stop period of
saving water without damaging the plant body estimated to be about one day. From these results, it
became clear that there is a possibility to evaluate the growing state of plants without contact
with sound waves.
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Fig.1. Photograph of the experimental setup.
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Fig.2. Waveform for excitation of a leaf.
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Fig.3. Position of sensors and sound sources.
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Table 1. Timing of irrigation control.
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Fig.4. Change in sound propagation velocity and
volume water content.
(a) Depth 5.5 ¢cm, (b) Depth 10.5 cm.
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Fig.5. Photograph of measured leaf 1 & 2.
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Fig.6. Resonance frequency change.
(a) leaf 1, (b) leaf 2.
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Fig.7. Photograph of leaf 2.(a) day 33, (b) day 35
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Table 2. Experimental results on irrigation timing.

No | #E/KfE -1 - [%k HIRE

1 | 1 AREIRE 3E HHW% X%
1 ARl 1M AAZEhICELEL
2 HEfE1E % 2 5]

3 | 3HMEILE 219 H#%IZT 3k

4 |5 HRMEEE 1E H#%IZ 334t
7 BRIEIEE 1A BRICT A




COFEBRFEENS 1 HBRRE O KE LT
bnix, En %ﬂﬁﬁ@aﬂﬁ@ Ee 14
D72 INAEOS A IR IR B TR
RWZ ERBHL NI 0T,

Z 2T, LT OLRMTOREKSIEZIT,
TEW) DBEREE Z2 1% - 7= £ FHiIAKN A HED &
D INORERR SRR & Fht L 7=,

(@) MERERFD B R LB MR TE D IRIETH
KA 1k

(b) EH. fa7K% B,

(c) kA MENMEVIEL, HRAZLHOE
BIOVIMAFEDIREIZOWTHEHLZET 5,

EBty b7y FETHIHIETO L O L
U ThD, HEKEBRIEDIRNZ Table 3 1R,
Table 3. Timing of irrigation control.
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Fig.8. Resonance frequency change of a leaf.
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