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1. Introduction – The phytotoxic effects of heavy metals have been studied mostly in higher terrestrial 

plants, aquatic plants, marine algae, and lichens, most of them having an increased economic value [1, 2]. 

In comparison, aromatic plants, such as Origanum vulgare L. 

(oregano), has been studied in a lesser extent regarding the toxicity 

and stress levels caused by heavy metals to its early development. The 

aim of our paper is to study the individual and combined phytotoxic 

effects of heavy metals including Pb(II), Cd(II) and Ni(II) to the 

development of oregano (Origanum vulgare L.) seedlings.  

 

2. Experimental - Pb(II), Cd(II) and Ni(II) treatments were applied 

as treatments in single and binary systems to selected Origanum 

vulgare L. seeds in Petri plates sealed with parafilm, in order to assess 

their phytotoxic effects by the investigation of the following 

parameters: radicle, hypocotyl and leaves length, germination, 

tolerance, toxicity and vigour indexes (%). The methodology was used in line with the OECD guidelines 

for testing of chemicals [3]. The heavy metal contamination in the single system consisted in 12 

treatments with Pb(II) (5 - 500 mg/L), 9 treatments with Cd(II) and Ni(II) (2.5 - 100 mg/L) and 4 

treatments in the binary mixture (including control sample in both systems). The number of germinated 

seeds was counted every day over a period of 21 days. All the experiments were carried out in triplicate 

and the data were expressed as ± standard error of the mean.  

 

3. Results and Discussion - Image 1 shows the graphical representation of the germination (%) of 

Origanum vulgare L. seeds under the heavy metal stress. According to our results, the germination is 

highly influenced by the increasing concentrations of Pb(II), Cd(II) and Ni(II). We observed a major 

decrease in the germination of at least 50% for treatments with Cd(II) and Ni(II) over 70 mg/L. The 

decrease in germination with at least 50% happens for Pb(II) concentrations of over 250 mg/L. According 

to our studies, the most affected component of the seedling is the radicle, its length being affected with 

the increase in the concentration of the pollutants. The oregano seedlings growth is highly inhibited 

starting with a heavy metal concentration of 10 mg/L, considering the order Ni(II) > Cd(II) > Pb(II). On 

the other side, considering the heavy metals mixtures, the degree of germination decreases by 

approximately 40% in the presence of heavy metal concentrations of 2.5 mg/L Cd(II) / 5 mg/L Ni(II) and 

20 mg/L Pb(II) / 5 mg/L Ni(II), and by 30% in the presence of 20 mg/L Pb(II) / 2.5 mg/L Cd(II). 

 

4. Conclusions - The present study shows novel evidence on the phytotoxic effects of Pb(II), Cd(II) and 

Ni(II) to the early development of Origanum vulgare L. seedlings. Our findings indicate that oregano 

growth is highly inhibited especially in the presence of Ni(II) in the single metal system, while in the 

metals mixture, the growth is inhibited by the presence of Ni(II) and Cd(II), resulting in a deficit of 

radicle, hypocotyl and leaves development. 
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Image 1. Germination of oregano in the 

presence of heavy metals 
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