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Abstract

Cold atmospheric-pressure plasma technology (CAP) has emerged as a promising
tool in biotechnology field, demonstrating its ability to enhance seed germination,
plant growth, biomass and yield. Plasma-activated water (PAW), produced using a
surface dielectric barrier discharge (SDBD) device, has recently been applied to
improve biomass in plants, Arabidopsis, as a model plant, and crops, tomato, and
sorghum. However, the molecular mechanisms underlying biomass improvement
following plasma treatment remains largely uninvestigated in even in well-studied
plant Arabidopsis. In this study, we analyzed the molecular role of PAW which plays a
role in Arabidopsis and sorghum cultivation. Phenotypic analysis in sorghum
seedlings revealed significant growth due to the enhancement of stem thickness. In
sorghum seedling, primordia tissue, leaf sheath (LS1), LS2 area and stem tissue area
were all enlarged in the PAW-treated group compared to the control group.
Furthermore, transcriptome data showed that 1253 genes out of 1610 Differentially
expressed genes (DEGs), 78%, were upregulated after plasma cultivation. Gene
ontology (GO) term analysis revealed that PAW treatment predominantly upregulates
genes involved in transmembrane transport, light response, oxidoreductase activity,
transcription factor activity, and cell wall expansion. These findings highlight the
potential of PAW as a novel agricultural tool for enhancing biomass production in
Arabidopsis and sorghum, offering new avenues for improving crop yield through
plasma technology.
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