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Treatment of seeds by microwave plasma discharge
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Treatment of grains by plasma discharges is one of many promising applications

based on the interaction of plasma with biological materials. At our department the

utilization of this approach is studied in order to reduce the contamination of grains by

fungi and their secondary products – mycotoxins. Unfortunately, plasma treatment

can significantly affect the germination of seeds.

In the technological point of view, the time of the exposition of seeds to plasma

discharge is the fundamental parameter. If the treatment time is too short, the

contamination by mycotoxins may not be sufficiently removed, whereas long-term

treatment may negatively affect the seeds germination. As shown by our previous

results, the processing parameters have to be prescribed also with respect to the type

of the agricultural crop and the amount of liquid contained in seeds.

With regards to these facts, the correct estimation of the treatment time and plasma

parameters is not easy. Moreover, the layer of grains behaves as a porous material,

so reactive particles generated in plasma can penetrate easily through the gaps

between individual grains and interact with the surface of seeds placed deeper in the

layer. By this way, both the seeds exposed directly to the surrounding plasma and the

grains placed deeper in the material are simultaneously treated. The level of

treatment of seeds placed in the given depth depends on the ability of the reactive

particles to penetrate into the material, i.e. it depends ultimately on plasma

parameters and the kind of treated seeds. It is difficult to study this behaviour

experimentally, so the computer simulation was used for this purpose. The theoretical

results were subsequently verified indirectly by comparison with experimental data,

which indicate the dependence of the germination on the depth of the seed in the

layer. Both the theoretical and the experimental results are presented in this

contribution.
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