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Investigating structural changes in leaves under exposure to sound by optical
techniques
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In recent years, it has been found that sound also has
effect on plant growth and its yield with certain sound
directing the seedling of corn toward the sound source
and its ability in distinguishing stuttering of larvae Dark sound
from other sounds [1-2]. However, methods
investigating the effects of sound either take a long

time or destructive. Earlier, we reported the use laser | | — —
biospeckle,in investigating the activities of an arugula 60 min 1 min . . .
plant (2 - 4 weeks old) under sounds of different 10 min 20 min 30 min

frequencies of 0 Hz or control, 100 Hz, 1 kHz, 10 kHz ; ;
[3]. Bios?eck_le activities were recorded for 20 sec at Flgu_rseou%]d P&r&?g%??onusvi?thtc;OlsJ%uddyprgslgm
15 fps following exposure to sounds for 1min and the for 1min and the stomatal widths were

correlation parameter (r) characterizing the activity measured every ten min by confocal
showed a clear difference in r between the control and microscope.

other frequencies. In order to correlate this with the actual
structure of the leaf, in this study, we report the use of confocal
microscopy under the same paradigm of exposing the plant to sound
frequencies of 1 min. A total of fifteen plants had been exposed to
sound for a min and the cross-sectional views of the leave sections
had been observed with confocal microscope.

Figure 1 shows the paradigm of exposure to sound followed by
sectioning the leaf for confocal study. After having the plant in
darkness for 60 min, sound of a particular frequency %0.1,1,10 kHz)
at 100dB was presented for a minute. Then leaves from
different plants have been taken out to be sliced and observed F
through a confocal microscope. A microgram of the sectioned
result of stomata is shown in figure
2. The diameters of the major and 115 T 115
minor axis of stomata was were
calculated. The ration of the stomata 11
diameters under the presence and minor axis / - minor axis
absence of sound was calculated and 1.05 |
shown as a function of time in Fig.3. \/
The vertical axis is the ratio of major
and minor axis lengths at the first
minute to those measured every 10 085 |1 095
min from the same plant for a
different leaf. As can be seen, 09 09
there is a big decrease at the first |
minute in both major and minor axes  °® T T T o .o - m o] 5 10 15 20 25 @
Iengths times 7, [min] ) times 7, [min]

In order to determine whether . ; ;
the change is due to only light Fig.3 Ratio of stomatal width under the presence and the absence

- of sound of both major and minor axes as a function of time
stimulus, control observation by ;
confocal microscope was done under with left () for sound and (b) no sound.

complete darkness under the absence of sound. The figure is shown in Fig.3b. From Fig,.3, within a minute,
there is clear change in the stomatal widths. ] ) i )

We could confirm the changes in stomatal widths with sound stimulus by confocal microscope.
However, confocal microscope is destructive as the leaf has to be sliced to view the changes. In future we
propose to investigate the plant- sound interaction by optical coherence tomography.
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