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Sequential events caused by ultrafine bubbles on Solanum lycopersicum roots
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Abstract This study revealed UFB-triggered phenomena in tomato young plants. First, UFB
activated cell respiration in the root tip. This was thought to be enhanced the root elongation and
also increase cytokinin synthesis, secondly. Cytokinin concentration in the whole root indeed
increased only in the UFB section. Cytokinin was a typical plant hormone which enhanced the
shoot growth. Finally, increased cytokinin could enhance shoot growth and the phenomenon was
observed among the investigated young plants. Improved ion uptake in the harvest stage of
tomatoes might suggest that activated cell respiration continue to improved ion uptake in the

harvest stage.
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Table 1 Effects of the UFB application on young tomato plants

Length (cm) Diameter of Weight (g) Shoot / root Sample
Leaf number the lowest ratio
Shoot Root stem (mm) Whole Shoot Root of length number
st UFB 6.3 11.1 25.1 3.5 4.86 3.70 1.16 2.28 5
culture Control 5.9 11.1 14.5 32 3.66 2.76 0.90 1.29 9
p-value of t-test 0.092 0.933 0.0003 0.067 0.008 0.011 0.006 0.002
nd UFB 6.5 11.6 20.2 34 4.70 3.48 1.22 1.75 8
culture Control 6.0 10.7 12.4 3.1 3.82 2.67 1.15 1.17 8
p-value of t-test 0.041 0.008 0.0003 0.015 0.005 0.004 0.288 0.005
’a‘o *
UFB = 0.08 1 m UFB
= O Control
§ 0.06 1
rc =
[
S 0.04 4
-_
.20
Control P 2 0.021
/ =
b
E 0.00
0.1 02 03 04 05 06 0.7 08 09 1.0
.19 Rf
0.2 mm

rc: root cap, ap: root apical meristem, vc: vascular cylinder

Fig. 1 Roots dyed by TTC
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Fig. 2 Difference of cytokinin content between UFB and
control sections in each fraction
* indicates p < 0.05 difference by t-test. Each error bar shows S.D.
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