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Seeds can be considered as natural biopolymers. They are an essential source of nu-
trients for agriculture and food production. However, to gain optimal yield of important 
crops, many use pesticides and agrochemicals before, during, and/or after the harvesting 
of crops. This represents a global threat to the environment, as its wide and common use 
can cause the resistance of pests to these chemicals and harmful effects on the soil and the 
surrounding environment. 

Non-thermal or “cold” plasma has been successfully used for the treatment of vari-
ous types of polymers and has recently also shown great potential in the field of agricul-
ture. Many researchers have reported changes in hydrophilic properties of seed surfaces, 
increased water uptake and altered surface morphology, which was correlated with se-
lective etching of the biopolymer matrix. Moreover, the plasma treated seeds showed im-
proved growth and possible resistance to abiotic stressors such as drought and salinity. 

The objective of our experiment was to identify surface changes after cold plasma 
treatment, and the influence of changed seed morphology and chemistry. Different 
plasma treatments were applied on seeds of two winter wheat varieties. We examined 
and detected changes in the chemical composition of the seed coat with X-ray photoelec-
tron spectroscopy (XPS) and changes in the hydrophilic properties of the seed surface. 
Plasma treatment also affected the dynamics of the water uptake of seeds. The XPS anal-
ysis detected chemical changes on the seed surface, depending on the mode of plasma 
exposure: either direct (glow) or indirect (afterglow) and time-dependent plasma expo-
sure. 

Supplementary Materials: The following are available online at https://www.mdpi.com/2504-
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Citation: Starič, P.; Junkar, I.; Vogel-

Mikuš, K; Mozetič, M. Bio-Polymers 

in the World of Plasma: Effects of 

Cold Plasma on Seed Surface.  

Proceedings 2021, 69, 23. https://doi. 

org/10.3390/CGPM2020-07176 

Published: 3 November 2020 

Publisher’s Note: MDPI stays neu-

tral with regard to jurisdictional 

claims in published maps and institu-

tional affiliations. 

 

Copyright: © 2020 by the authors. Li-

censee MDPI, Basel, Switzerland. 

This article is an open access article 

distributed under the terms and con-

ditions of the Creative Commons At-

tribution (CC BY) license (http://crea-

tivecommons.org/licenses/by/4.0/). 


