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Kolbas A., Kolbas N. Endophytic Bacteria Use to Improve Copper Phytoextraction by Sunflower: 

2. Effect on Biochemical Parameters 
 
Microorganisms can enhance biomass production and tolerance of plants to trace elements in stress 

environment, and improve the efficiency of phytoextraction. Endophytic bacteria from roots and crude seed ex-
tracts of a Cu-tolerant population of Agrostis capillaris L. were inoculated to a sunflower mutant line and their 
influence on biochemical parameters and Cu phytoextraction was assessed using a Cu-contaminated soil series. 
The beneficial influence of crude and bacterial cell-free seed extracts, likely related, respectively, to seed endo-
phytic bacteria and soluble bioactive compounds and elicitors in seeds and bran, such as procyanidins. The 
same extracts significantly increased the efficiency of copper phytoextraction at low and moderate exposures. 
We suggests practical applications using inoculated sunflower for Cu phytoextraction. 
 


