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Catalytic-like effect of alternating electric field on the growth and 
germination of wheat seeds

Itana Nuša Bubanja1*, Marija Lješević2, Branka Lončarević2, Kristina Joksimović2,  
Kristina Kasalica2, Nikoleta Lugonja2, Dragomir Stanisavljev1, Vladimir Beškoski3 
1University of Belgrade, Faculty of Physical Chemistry, Belgrade, Serbia 
2 Department of Chemistry, University of Belgrade, Institute of Chemistry, Technology and 
Metallurgy, National Institute of the Republic of Serbia, Belgrade, Serbia

3Department of Biochemistry, University of Belgrade, Faculty of Chemistry, Belgrade, Serbia 
*E-mail: itana.bubanja@ffh.bg.ac.rs 
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The biological effect of electric, magnetic or electromagnetic fields on eukaryote and pro-
karyote has awakened strong interests of biologists since mentioned physical fields could act 
as stress factors and thus affect the metabolism, behaviour and survival of cells [1]. Moreover 
increasing interest can be noted in a search of production technologies based on physical 
treatments of seeds which could substitute or improve conventional methods, mostly in-
cluding usage of harmful fertilizers. Our previous experimental results performed on yeast 
cells indicated statistically significant effects on the metabolism of yeast cells by applica-
tion of microwave irradiation [2] and low-frequency magnetic fields [3], but because both 
techniques are not easily scalable to larger volumes, we wanted to develop a more economy 
and user-friendly experiments in order to study effects of alternating electric field (AEF). In 
comparison to our previous studies performed on yeast cells, in the present research the in-
fluence of AEF was examined on one of the most important cereals used in human nutrition 
that is wheat.

In this preliminary experimental study wheat seed samples were treated with AEF (in the 
frequency range up to 1 MHz). Obtained results suggest that AEF used in this research may 
enhance seed germination and its growth. Besides this catalytic-like effect, statistically sig-
nificant differences were observed in important photosynthetic pigments such as chlorophyll 
a and b as well as in total chlorophyll content in wheat lives, while carotenoid pigments 
showed statistically insignificant differencies between control and AEF treated samples. Also 
some of the most commonly used vegetation indices used to monitor plant health, such as 
Normalized Difference Vegetation Index and Greenness Index also showed statistical sig-
nificant differences between control and seeds treated with AEF. Even though future ex-
perimental research is needed to optimize the experimental conditions as well as to confirm 
observed effects, we believe that AEF effects in pre-sowing seed treatment may have a great 
potential for agricultural production in future or even to potentially improve phytoremedia-
tion processes.
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