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Figure 1- Desighned acoustic box for sonication to saffron corms.
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Figure 2- The resulted flowers of sounded saffron corms in different treatments under aeroponic controlled conditions.
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Table 1- Statistical data from the effect of sound for 15 minutes per day on each of the treatments in group 1 (average data+

SD)
Sloi** he ©99 S alas LSS 59 PO 5 Suls WS 39
Treatment Cormigv)velght Flowers No. Flowers weight (g) Fresh stigma weight (g)  Dry stigma weight (g)
FIPO.5 375.0+5.7° 22.67+451° 11.55+148° 1.12+0.12*° 0.199 £0.029 *
FIP1 371.8+£18*  29.00+1.73* 12.00£1.05° 1.20+£0.07 * 0.266£0.012*
FIP2 3744+31%  31.67+321% 13.10£0.94 ¢ 1.23+£0.12° 0.265+0.043
Cl 369.2+£5.7° 35.00 +4.58*° 13.15+1.78* 1.38+0.20 ° 0.294 +£0.043 *
FP0.5 3747+£18°% 31331.15% 1221 +£1.21° 1.16 £0.11° 0.250+0.025°
FP1 3747+3.1°%  2933+208% 1232 +0.77* 1.17+0.11° 0.252+0.031°
FpP2 375.7+£103% 28.67+3.06 11.99+£0.79 ¢ 1.10£0.09* 0.237+£0.018%
Cl 369.2+57° 35.00+4.58° 13.15+1.78° 1.38+0.20° 0.294+0.043°
TP0.5 373.6£4.0° 2867462 12.09+1.76 1.13+£0.18° 0.248 £0.040 %
TP1 3740+£16° 2933666 11.67+2.28° 1.14+0.27° 0.247+0.058 °
TP2 373.5+£12%  27.67+3.06™ 11.76 £1.87 ¢ 1.08+£0.14° 0.239+£0.029 *
Cl 369.2+57° 35.00 £4.58° 13.15+1.78° 1.38+0.20° 0.294+0.043 °
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# Different letters indicate a significant difference (P<0.05) between the data in each column.

The treatment Code is based on: Flower induction period (FIP), flowering period (FP), and total of flowering formation (TP), and #s

the number indicating the frequency used, and C1 control in group 1.
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Table 2- Statistical data from the effect of sound for 15 minutes a day in the flowering period (FP) on each of the group 2
treatments (average datat SD)

Ly (39

s Corms weight s alusi B 559 SN 59 s DY 039
Treatment @ Flowers No.  Flowers weight (g) Fresh stigma weight (g)  Dry stigma weight (g)
F4 687.34+7.11 655+1.5° 25404 £1.745% 1.863 +0.128 * 0.382 +£0.026 *

F8 688.64+6.50" 64.0+0.5" 25.707 £3.615 % 1.864 £0.262 % 0.367 £0.000 *
F12 683.90+0.53* 58.0+1.0° 23.068 £0.398 * 1.813+0.031° 0.342 + 0.006
F16 683.00+£0.85" 62.5+0.5"° 24378 £3.706 * 1.754£0.267 % 0.360 +£0.055 *

C2 681.34£020°  63.0£0.0° 23.770 +0.007 * 1.789 +0.000 * 0.367 +£0.000 *

il ge sty )3 Lodls Gle (P<e/+0) o me ciglis sdimd L Ciglite By > .l ¥ 09,5 13 aals (C2) g ol iy IS 4y uilS' )8 ool y ajloss o8 3

# The treatment code is based on the frequency used, and C2 is control in group 2. Different letters indicate a significant difference

(P<0.05) between the data in each column.
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Figure 3- Comparison of flowering efficiency in the saffron corm treatments for both of groups 1 and 2 (Different letters
indicate a significant difference (P<0.05) between the treatments.).
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Table 3- Data from the effect of different sounding times with the frequency of 16000 Hz (average data = SD)

Bay o3 = . .z .
Lo olej o WS sl B o9 7 ¥ 59 SWS LAY 359
Phec . Corms . . . . . .
Time . Flowers weight Fresh stigma weight Dried stigma weight
Treatment . weight Flowers No.
(min) @ ® ® ®
C2 - 681'34ai 0.90 63.0+0.0° 23.770 £0.007 1.789 £ 0.000 * 0.366 = 0.000 *
F16 15 683.0031 1.85 62.5+0.5° 24378 £3.706 * 1.754 £ 0.267 * 0.360+0.055?
F16 30 684'07ai 6.50 67.0+£1.0% 25.627+£2.448? 1.954+0.175 % 0.405+0.036 %
F16 60 081452096 705.05% 25979+ 4.606° 1.929 +0.342 ° 0.389 = 0.069 *

a

Caasl ¥ 09,5 55 a8l (C2) 5 cusl wid)y S5 &) (20 Gigeo o o = uilS )8 ool lajlegs oS %
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# The treatment codes is based on the frequency-duration of sonication time and (C2) is control in group 2.

Different letters indicate a significant difference (P<0.05) between the data in each column.
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Figure 4- The Effect of sonication time on flowering efficiency of saffron corm with 16 kHz frequency (Different letters
indicate a significant difference (P<0.05) between the treatments.).
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Table 4- Data from statistical analysis results for the treatments with music sound in group 1 (average data+ SD)
By o9

o™ 4 WS shass BJS 559 PO o5 Suds WS 39
Treatment Cormigv)velght Flowers No. Flowers weight (g) Fresh stigma weight (g)  Dried stigma weight (g)

FIPy 3724+£27°% 26.67 £2.52° 1049+1.30° 1.04£0.08 % 0226 £0.040 %

FPy 373.7+09° 2867153 11.71+£1.80° 1.16 £0.19* 0.252+0.047°

TPm 377.5+£104%  30.00+1.73% 11.75+0.51°% 1.14£0.05? 0.281+£0.043 %

C 369.2+57° 35.00 £4.58° 13.15+1.78° 1.38+0.20° 0.294+0.043 °

sl 1205 (C) g s hwge g 4 0yl M ungij (TP) 2al5 5 (655515 0,95 IS ((FP) (2415 0,93 (FIP) (635515 0593 1053 (bl s o jlos 5™ s
bl eo gy pd Wodly e (P</+0) Jlo pze olds onimd bt gliie gy
# The treatment Code is based on: Flower induction period (FIP), Flowering period (FP), Total of flowering formation (TP), M

subtitle refers to the sound of music, and C is the control. Different letters indicate a significant difference (P<0.05) between the data
in each column.



falala)

OV sl B3k Olie 1 S Meid (g gyl 23l (o Ken g 0015 (595,

FIP

Flowe ring Ffficie ncy %

Stages

J

Wy Clisee (5Laoy90 50 olhe ) (Sl (AN (2351 Gl 2 (awge g S1-0 JSu
Figure 5- The effect of music sound on the flowering efficiency of saffron corms at different stages of growing of corms.
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Abstract

The effect of sound waves on saffron corms in the controlled environment and aeroponic
cultivation on the amount of flowering and production of saffron stigma are investigated in this
study. Sound waves with a sound pressure level of 77 decibels for 15 minutes a day were induced
into two groups of corms. In the first group, the effects of sound waves with frequencies of 0.5, 1,
and 2 kHz and also a type of classical music sound on saffron corms in different periods of
flowering induction, flowering, and the whole period (flowering formation) were studied. In the
second group, this test was performed on bulbs only in the flowering period with single frequencies
of 4, 8, 12, and 16 kHz. Also, the effect of sound application time in 15, 30, and 60 minutes per day
at 16 kHz frequency on the corms were investigated. Statistical results showed that in the first
group, induction of single frequency sound led to the production of flowers and also saffron stigma
amounts less than or equal to that of the control group. However, these differences were not
significant except for the treatment on the flowering period at 500 Hz (p<0.05). The application of
musical sound in different stages of corm growth reduced its flowering efficiency compared to the
control group. Among the treatments of the second group, the mean values of the number of
flowers at 4 and 8 kHz frequencies were higher than that of the control group. In the treatment with
a frequency of 4 kHz, which produced the highest amount of flowers and stigmas, the flowering
efficiency of saffron corms increased more than 4.0%. Also, increasing the duration of sound
application from 15 min to 30 and 60 min per day caused a significant increase in the number of
flowers, and the flowering efficiencies had increased by 6.0 and 10.4% compared to that of the
control group during 30 and 60 min, respectively.

Keywords: Aeroponic, Flowering efficiency, Music, Saffron corm, Sound wave technology.
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