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1. Introduction – Environmental pollution by heavy metals and metalloids has become a severe problem 

worldwide, water and soils became increasingly contaminated, posing a threat to ecosystems and 

ultimately to human health. The main objective of this research was to 

determine the influence of Cd(II) and Ni(II) in single and binary 

mixtures applied to Ocimum basilicum “Aromat de Buzau” (basil) 

seeds. To determine the toxic effects of cadmium and nickel over 

basil early stages we achieved the germination rate and toxicity levels 

by assessing tolerance and vigor indexes under laboratory conditions.  

 

2. Experimental - 7 treatments with Cd(II) (CdCl2) and Ni(II) 

(NiCl2) as aqueous solutions of concentrations ranging from 5 mg/L 

to 100 mg/L and 1 treatment with a metal mixture consisting of 2.5 

mg/L Cd(II) and 70 mg/L Ni(II) were applied to selected basil seeds. 

Previously to these treatments, the seeds were sterilized to prevent a 

possible fungal infection. After sterilization, 10 seeds were selected and placed in Petri plates lined with 

filter paper (in triplicate for each heavy metal concentration used), further sealed with parafilm. Sterile 

distilled water was used as control sample. All treatments were applied by using 3 mL heavy metal 

solutions. 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). At every 3 days, the seeds were wetted with 1 mL sterile 

distilled water. The seeds began to germinate after 48 hours, consisting of opening the seeds and radicle 

sprouting of at least 2 mm. After the required days for the germination process (14 days), the number of 

germinated seeds was assessed together with radicle, hypocotyl and leaves measurements. All the results 

were compared with control samples results. For best accuracy of the outcome, these are presented as the 

average values between the triplicate Petri plates. 

 

3. Results and Discussion - Image 1 identifies the tolerance index (%) of basil seeds under Cd(II) and 

Ni(II) stress in single and binary mixture solution. According to our results, basil seedlings are the most 

affected under nickel presence, at the studied concentrations. Basil is also strongly affected by the mixture 

pollutant solution. Considering the lowest applied heavy metal concentration in the single treatment (5 

mg/L), basil seedlings have shown a tolerance index of 47% for Cd(II) and 45% for Ni(II). Tolerance 

indexes values are reaching the lowest point for the highest metal concentration (100 mg/L), 8% for 

cadmium and 6% for nickel, respectively. In case of heavy metals mixture solution (Cd(II) 2.5 mg/L  + 

Ni(II) 70 mg/L), the tolerance index was 13%. The tolerance index is decreasing in the same time with 

increasing metal concentration for all studied treatments. According to our results, the germination 

process was most affected for basil seeds treated with Cd(II) in single heavy metal solution (47% Ge). 

Basil germination was less affected in the case of heavy metal mixture treatment  reaching a germination 

degree of 93% Ge, at the studied concentrations (data not shown). The seedlings growth is highly 

inhibited starting with a pollutant concentration of 20 mg/L Ni(II) and 70 mg/L Cd(II). 

 

4. Conclusions - This study shows the toxic effects of Cd(II) and Ni(II) in single and binary mixture to 

the early stage development of  Ocimum basilicum “Aromat de Buzau”. Our results indicate that the basil 

seedlings growth is highly inhibited especially in the presence of Ni(II), followed by a strong negative 

effect due to Cd(II) presence. The binary mixture at the indicated concentrations shows a lower influence 

to basil germination and growth. The presence of heavy metals in solution has conducted to a decrease in 

the length of the seedlings, which is also highlighted by a low tolerance index, germination, and vigor 

index, and high toxicity index. The results play an important role in carrying out the experimental plan to 

study the influence of heavy metals on germination and the development of basil in soil. 
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Image 1. Tolerance index of basil under 

heavy metals treatments 
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