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Molecular Mechanism of recognition of external information in seeds against low
temperature plasma irradiation

Koga, Kazunori
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In this study, we aimed to clarify "what is the optimum physiological state
of seeds for plasma irradiation”. We found that the sensitivity of seeds to plasma irradiation
changes depending on seed aging and seed coat color. The effect of plasma irradiation changes
depending on the state of seeds even under the same irradiation conditions. The study also revealed
that plasma irradiation can alter DNA modifications in seeds. The response to plasma irradiation
differs depending on the dormancy state of seeds. For our developed scalable dielectric barrier
discharge plasma, its growth-promoting effect was greater when seeds were in a deeper dormancy
state.
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Materials and irradiation conditions

“Target : radish sprout (Raphanes sativus L.)
Year of purchase: 2017 and 2018
Storage temperature: RT

Gas: Air

Position: gap: 3 mm, 5 mm outside electrodes
10 seeds per irradiati

Discharge voltage 7.00 kV,,,, Frequncy 14.4 kllz,
Power density 3.05 Wien®, Irradiation time: 180 s
Te=3-6eV, Ne=10%-10'* em™?

= S. Kitazaki, et al., Curr. Appl. Phys. 14 (2014) 149.
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gain: 1.00x 10°

uW output:2.05 mW
mod. freq.:100.00 kllz
mod. mag: 4.00 G

time const.:327.68 msec
sweep time:327.68 msec
resolution: 1024 points
temperature : 300, 113K
15 seeds (0.241+0.001g)

Grases,

* No new peak are generated by plasma irradiation.
+ Peak intensities of Fe(I1Il) (g=4.3) and semi-quinons
(g~2.0) are changed.
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