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In this study, the growth chamber for plants which enabled tomato cultivation under controlled
environment (irradiation, temperature, irrigation and fertilization) was made. Then the acoustic
measurements of stems of miniature tomato, i.e., the measurement of diameter change of the stem due
to transpiration and the detection of cavitation due to water stress using AE (acoustic emission) method,
were done. The stem was contracted and the occurrence rate of cavitation (AE) was increased as the water
stress increased. Furthermore, the AE behavior revealed that the xylem elements alternated between the
embolism (filling with the air) and the refilling with water when the cavitations occurred due to water
stress and the number of the embol ized elements of xylem were increased with the increase in water stress
and finally the shoot began wilting. Then, the AE sensor was attached on a leaf stalk and AE behavior
was measured when the water stress was rapidly increased by cutting the stalk. As a result, the
possibility that the embolism density in xylem could be evaluated quantitatively by the AE behavior
was shown. On the other hand, a piezoelectric vibration plate was attached to irradiate acoustic waves
to the tomato stem and the transmitted waves were detected by the AE sensor to measure sound velocity
of the stem. Thereby, the sound velocity was increased concomitantly with the thickness of vascular
tissues which was obtained from the observation of the cross section of the stem. Nondestructive
evaluation of the vascular tissues should be possible using the measurement of the acoustic waves
(probably Lamb waves). Finally, the simultaneous measurements of the two methods as mentioned above
was done by constructing the measuring system which combined the detection of cavitation and the
measurement of the sound velocity of a stem using AE sensor. Such a measuring system has the potential
to develop the diagnosing technique by which crops can be cultivated without wilting under minimized
irrigation.




