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1. Introduction – The negative effects of heavy metals to plants and human health is an important global 

concern, being studied for decades, usually in medicinal plants and food plants. The aim of this study was 

to explore the influence of Pb(II), Cd(II) and Ni(II) on seed 

germination, early growth and development of some medicinal and 

aromatic plants such as Lavandula angustifolia “HideCote Blue” 

(lavender), Ocimum basilicum “Aromat de Buzau” (basil) and 

Origanum vulgare “Aureum” (oregano). To highlight the phytotoxic 

effects of heavy metals, we focused on stress levels by achieving the 

toxicity, tolerance and vigour indexes to their early development in 

laboratory conditions.  

 

2. Experimental - 11 treatments with Pb(II) (PbCl2) and 8 treatments 

with Cd(II) (CdCl2) and Ni(II) (NiCl2) with concentrations ranging 

from 5 mg/L to 500 mg/L for Pb(II) and from 2.5 mg/L to 100 mg/L 

for Cd(II) and Ni(II) were applied to selected medicinal plants seeds. In parallel, control samples were 

prepared with sterile distilled water. Ten seeds previously selected and sterilized were placed in Petri 

plates lined with filter paper and wetted with 3 mL of heavy metals sterile solutions previous prepared 

from stock solutions of 1000 mg/L. At every 3 days, the seeds were wetted with sterile deionized water. 

All tests were performed in a plant growth chamber, at a temperature of 20 ± 1 ° C for 8 hours (darkness) 

and 22 ± 1 ° C for 16 hours (light). The seeds began to germinate after 48-72 hours, consisting of opening 

the seeds and radicle sprouting of at least 2 mm. After the required days for the germination process (14 

days for basil and 21 days for lavender and oregano), the number of germinated seeds was assessed 

together with radicle, hypocotyl and leaves measurements. All tests were made in triplicate and the results 

are the average values.  

 

3. Results and Discussion - Image 1 represents the toxicity index (%) of Lavandula angustifolia L., 

Ocimum basilicum L. and Origanum vulgare L. seeds under Ni(II) stress. According to our results, under 

nickel stress, the studied medicinal plants seedlings are the most affected at the studied concentrations. 

Basil is one the most affected, followed by lavender and in the end by oregano. Considering the lowest 

applied heavy metal concentration (2.5 mg/L), it shows a toxicity of 55% for basil seedlings, 40 % for 

lavender seedlings and 32% for oregano seedlings. The toxicity index is increasing in the same time with 

increasing metal concentration, reaching 90% for basil at 70 mg/L metal concentration and at 100 mg/L 

Ni(II) for lavender. According to our results, the most affected component of the seedling is the radicle, 

its length being affected with the increase in the concentration of the pollutants (data not shown). The 

seedlings growth is highly inhibited starting with a pollutant concentration of 2.5 mg/L, for Cd(II) and 

Ni(II), and of 50 mg/L for Pb(II). 

 

4. Conclusions - This study shows the toxic effects of Pb(II), Cd(II) and Ni(II) to the early development 

of Lavandula angustifolia “HideCote Blue”, Ocimum basilicum “Aromat de Buzau” and Origanum 

vulgare “Aureum”. Our results indicate that the seedlings growth of the medicinal plants studied is highly 

inhibited especially in the presence of Ni(II), followed by a strong stress due to Cd(II) presence and to a 

lower influence due to Pb(II) presence. Treatments with heavy metals have led to a decrease in the length 

of the radicle, hypocotyl and leaves, which is evidenced by a low tolerance index, low germination, low 

vigour and at the highest concentrations used, the death of seedlings. The results could play an important 

role in understanding the early-stage tolerance of medicinal plants to heavy metals stress. 
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Image 1. Toxicity index of medicinal plants 

studied under Ni(II) treatments 
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