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1. Introduction – One of the major challenges of modern human society is represented by heavy metal 

pollution as it poses a threat to the environment due to their toxicity, persistence in the environment and 

bioaccumulative nature [1]. Some plants are able to tolerate these metals by means of metal exclusion 

mechanisms; inclusion or bioaccumulation [2]. In the case of aromatic plants, these mechanisms of 

inclusion and bioaccumulation do not represent a benefit because they are usually included in the food 

chain, which causes a danger to human health. The proposed study aims at investigating in laboratory 

conditions the inhibitory effects caused by cadmium and nickel ions on seed germination and the growth 

of Origanum vulgare L seedlings. 
 

2. Experimental – The experimental part included a comparative study on the impact of different 

concentrations of Cd(II) and Ni(II) (2,5-100 mg/L) on germination, germination rate, growth viguor, 

toxicity index, tolerance index and vigour index. The establishment of the experiment was carried out 

with professional seeds of Origanum vulgare L., using 10 seeds for each repetition. The contamination of 

the seeds with the established metal concentrations was conducted in Petri dishes lined with filter paper. 

The testing of the germination and growth of the seedlings was carried out in laboratory conditions, in the 

growth room at 24±20C and 70% ± 25% humidity. The germination period for species O. vulgare L. was 

21 days, during which time the germination stages were monitored for all 3 replicates of each metal 

concentration used and compared with the control sample. 
 

3. Results and Discussion – The degree of germination and the relative index of germination of O. 

vulgare L. seeds under stress conditions caused by the presence of Cd(II) and Ni(II), show a significant 

decrease of approximately 50% at concentrations between 70-100 mg/L. Of the two metals, Ni(II) has the 

greatest impact on the plants’ vigour index causing the values to drop sharply from 43% for the 

concentration of 5 mg/L Ni(II) to 83% at the maximum concentration of 100 mg/L Ni(II). Together with 

the increase in the concentration of heavy metals increases the toxicity index too, the fastest growth rate 

of the degree of toxicity is determined by Ni(II), which even at a concentration of 5 mg/L of Ni(II) in the 

solution, the degree of toxicity in the case of the radicle exceeds 60%, and at concentrations between 10-

100 mg/L, the degree of toxicity is ≥ 90% (Images 1, 2). 

4. Conclusions – According to the results 

obtained in the study, out of the two 

pollutants, the metal ion Ni(II) has the 

highest inhibitory effect on germination, 

germination rate and plant growth. 

Origanum vulgare L. has a very high 

degree of toxicity in the presence of Ni(II), 

the hierarchy of the degree of toxicity 

being: radicle> hypocotyl> leaves. The 

degree of tolerance of oregano seeds to the 

stress caused by the two heavy metals 

decreases with the increase in the concentration of Cd(II) and Ni(II), highlighting the following scale of 

tolerance: Cd(II)>Ni(II). 
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Image 1. Cd (II) - induced toxicity 

index 

Image 2. Ni (II) - induced 

toxicity index 
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