Treatment of Paulownia tomentosa seeds in the low pressure CCP reactor
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Previous studies of the effects of non-thermal low pressure plasma on seeds as well as
detailed experimental setup can be found elsewhere [1]. In order to learn how plasmas affect
human tissues full elucidation of mechanisms of plasma effects on simpler living systems
would be helpful. Here we present results of air plasma treatment of Paulownia tomentosa
seeds in the cylindrical asymmetric CCP reactor at 200 mTorr. Significant improvement of
germination is observed and the effect is strongly depending on the duration of plasma
exposure. After the treatment XPS and SEM EDXS analysis were performed. From the SEM
EDXS images we the porous st cture of the seeds (see Figure 1).
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Figure 1: SEM EDS on Paulownia tomentosa seeds (x40 left, x1000 right, 15 kV)

Based on the XPS results we can see that O/C ratio is increasing with the treatment time
which leads to the conclusion that the air plasma is inducing the surface oxidation of the
seeds. For shorter treatment times (1, 5 min) N concentration at the surface is increased, as
well as, potassium concentration which cannot be observed in control samples. The effect on
the germination increase can be explained by increase in N and O concentrations on the seed’s
surface after plasma treatment. Further optimization of the plasma effects on the seed can be
achieved by adjusting the power, pressure, gas composition and the distance of the samples
from the powered electrode.
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