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It is well known that non-hyperaccumulating Brassica species have potential for heavy metal accumulation and can tolerate 
high concentrations of heavy metals in their shoots [1]. The objective of pot trials was to assess if rapeseed (Brassica 
napus) as energy crop, has potential to be used for phytoextraction of heavy metals from soil. Pot experiments were 
performed in open air under natural weather conditions, in large plastic pots (height 30 cm/diameter 36 cm), filled with 20 
kg of sediment (polluted and unpolluted sediment which has properties similar to sediment used in pot experiments).  
Three days after sowing, soil in pots with rapeseed was treated with commercial PGPR products:Trifender Pro and 
Panorama Bio Plus. Three weeks after rapeseed plants emerged, Bio Echo product was applied foliar. Six weeks after 
sowing each pot was fertilized with ammonium nitrate fertilizer. Pots were irrigated manually by adding 2.5 L of water every 
second or third day after plants emerging. Ten weeks after sowing harvest was performed.  
Soil samples were collected from each pot at the beginning of pot experiment and after the harvest. Plants were sampled 
only at the end of the pot experiment. Samples of soil and rapeseed plants (roots and aboveground parts) were prepared 
in laboratory and tested on content of heavy metals.  
Based on the content of the selected metal(oid)s at the beginning and end of the experiment, according to national sediment 
legislation, sediment is considered as highly contaminated (Cu and Cr exceeded remediation values, and Zn, Cd, Cr and 
Pb exceed target value). The content of the metal in the contaminated sediment has not changed significantly during the 
experiment (Figure 1.). Based on the results obtained by BCR extractions [2], most of the present metal(oid)s are in non-
available fraction (reducible and oxidizable). In general, available fraction of all metals in control sediment is higher than in 
contaminated sediment.  
The below ground biomass of rapeseed in the contaminated sediment is marginally lower compering to the control soil. 
However, above ground rapeseed biomass is significantly higher for all rapeseed treatment in contaminated sediment 
compared to the control soil. The treatment with addition PGPR Trifender has the best performance from the  
all-rapeseed treatment in the respect of obtained biomass. Bioaccumulation factor (BAF) of the below ground biomass has 
significantly higher for all investigated metal(oid)s except in the case of Cd. The translocation factor (TF) was ˂1 which 
indicate that the main mechanism of the metal(oid) removal is phytostabilisation and not phytoextraction [3]. The low TF 
can be attributed also to the short growing season in pot experiments (3 month). 

 
 

Figure 1. Metals concentration in the soil during the pot experiment. 
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