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Abstract

Non-thermal effects of direct electric fields and alternating electromagnetic fields (EMF)
have been successfully used in a number of studies and applications in agriculture and
biotechnology. Among different kinds of high strength EMF generators, the Tesla transformer
(TT) is known as a widely applied, low cost, and troubleproof device, which generates EMF in
the range of 2-8 MHz. Despite of a number of developed and perspective applications of high
strength EMFs in agriculture and biotechnology, the EMFs generated by TT, as well as the 1-50
MHz range of high strength EMF still remain unexplored in the fields of plant physiology,
ultrastructure studies and biochemistry. In this work, we have shown that TT-EMFs (4 MHz)
induced fast stem and petiole bending, disappearance of cell organelles, vacuolar membranes,
and increase of a non-photochemical chlorophyll fluorescence quenching in petioles. It is
intriguing that such fatal effects can be evoked in plants by EMFs which are well known as
harmless for man at the applied strength and frequency.
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1. Introduction

A lot of efforts has been made to use biological effects of direct electric and alternating
electromagnetic fields in agriculture and plant biotechnology since the pioneering works by Karl
Lemstrom in 1904 [1, 2], which has shown that high strength direct electric fields stimulate plant
growth [3].

It is generally accepted, that biological effects of the alternating electromagnetic fields
(EMFs) are represented by two groups: “thermal” and “non-thermal” [4]. EMFs with the level of
surface power density more than 10 mW/cm (it may be in the case of ultra-high frequency

Abbreviations: FFT — Fast Fourier Transform; EM — electromagnetic (fields); PSIl — photosystem Il; Fv — variable
fluorescence; Fm — maximal fluorescence after dark adaptation; PAM — pulse amplitude modulation of
fluorescence; DCMU - 3-(3°,4"-Dichlorophenyl)-l,I-dimethylurea (diuron);
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