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According to other published research studies [1] the electric discharges in open atmosphere can induce 

significant changes in the plantlets developed from seeds exposed to such constraints. We have 

investigated the impact of repeated pulses of direct current discharges on some parameters of Zea mays L. 

seedlings grown from electrically exposed caryopses. 

The experimental setup contains the system for electric discharge which is composed of a source (for 

generating the electric pulses) and the exposure interface (a pair of two electrodes – a planar electrode and 

a point electrode made of copper). The non-germinated seeds of Zea mays L. were put in Petri glass 

dishes, on wetted porous paper, after they had been treated with hydrogen peroxide. The samples were 

placed on the planar electrode and a 40 kV voltage was applied using the point electrode. The electric 

discharge was generated in a series of 30 repeated pulses (one pulse having a 30 ms duration), alternating 

with a 1 minute break between consecutive pulses. Then, the germination evolved in darkness in 

INCUCELL, at 22.0±0.5°C. The plants were grown in ambient conditions with 12 h of light exposure and 

12 h of darkness. For these plants, morphophysiological parameters such as the plantlet lengths and the 

green and the dry tissue mass were recorded. Next, a biochemical examination was undertaken in order to 

assess the concentration of the photosynthesis prime pigments (chlorophyll a, chlorophyll b and 

carotenes) by spectroscopic methods. A Shimadzu PharmaSpec 1600 device was used to determine the 

UV-vis absorption spectra of the ethanolic extract from milled plantlets aliquots.  

We found an enhanced germination percentage for the corona exposed samples which is in agreement 

with other authors’ reports [2, 3, 4] and consequently higher number of seedlings, higher fresh as well as 

dry mass. Statistical analysis of seedling length was carried out by box chart visualization and parameter 

interpretation. 

The recording of the electronic absorption spectra for control sample and the sample exposed to direct 

current pulses emphasized the light extinction diminution. The quantitative analysis of those spectra 

allowed the assessing of each photosynthesis pigment concentration in the green tissue aliquots.  

We found that following the action of the electrical constraints, the chlorophyll a was lowered (in 

concordance with other literature report [5]) in contrast with chlorophyll b content enhancement - while 

total carotenes content remained practically unchanged. Thus the all pigment sum remained the same – 

but the ratio chlorophyll a/chlorophyll b was remarkably diminished. Since the chlorophylls ratio is 

considered as the apparent efficacy of photosynthesis complex phenomenon we might presume that the 

electrical pulses impact has led to the impairment of enzyme equipment from photosynthesis system II 

(PSII) located in the chloroplasts membranes. In the same time it is possible that some synthesized 

chlorophylls molecules could be modified because of the destructive action of certain free radicals 

generated in excess in the samples exposed to the electrical stress – in agreement with [5]. 

This study shows an increased germination power and tissue mass for the corona exposed samples. The 

concentrations of chlorophylls were found to be modified possibly due to the oxidative effect of the free 

radicals resulted after electric discharge exposure.  
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