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Abstract 

          The main objective of this study is the isolation and 
identification of some heavy metal resistance bacteria from fish 
farms water sources contaminated with heavy metals, and studies 
the effects of the bacterial isolates under different culture 
conditions as temperature, pH and incubation period on removal 
of heavy metals as Lead, Cadmium, and Copper. Heavy metals 
pollution with Pb

+2
, Cd

+2
 and Cu

+2
 ions were determined in 

industrial and sewage water while, agricultural and fresh water 
did not showed any pollution with these heavy metals. Two 
bacterial isolates were identified morphologically and 
physiologically and confirmed genetically using 16 sRNA 
techniques as Bacillus Subtilis N1 and Pseudomonas fluorescens 
N2. The minimum inhibitory concentrations of the two bacterial 
isolates were; 80, 6.0 and 20.0 mg/l for Pb

+2
, Cd

+2
 and Cu

+2
 

respectively, with using B. subtilis N1 and (350, 6.5 and 40 mg/l) 
with using Ps. fluorescens N2 for Pb

+2
, Cd

+2
 and Cu

+2
 

respectively. The environmental conditions as incubation period, 
incubation temperature and pH values were affected the growth 
rate and heavy metals uptake of the two bacterial isolates. The 
maximum uptake of Pb

+2
  (70 mg/l) by B. subtilis N1 was achieved 

after one day of incubation at 30ºC and pH7, however, the highest 
growth rate and uptake of Pb

+2
  (300 mg/l) by Ps. fluorescens N2 

was achieved after one day of incubation at 30ºC and pH6. The 
maximum growth of B. subtilis N1 and Ps. fluorescens N2 in the 
presence of  5 mg/l Cd

+2
  was achieved when incubated for four 

days at 25-30ºC in medium with pH (7 and 8) respectively.  At 10 
mg/l Cu

+2 
contraction, the B. subtilis N1 became more efficient for 

bioremediation after 3 days of incubation, at 25ºC and pH 8. But, 
in case of Ps. fluorescens N2 the maximum uptake of 30 mg/l of 
Cu

+2
 was achieved after 4 days of incubation at 30ºC and pH8.  

Not only living cells, but also, dead cells of the two isolates had 
the ability to reduce heavy metal ions after only few mints. TEM 
examination showed that mechanism of Pb

+2
 ions uptake by B. 

subtilis N1 were dependent intra-cellular and accumulated outside 
the cells. It could be concluded  that both living and nonliving 
strains of B. subtilis N1, and Ps. fluorescens N2 had been used in 
removing toxic metal ions, Pb

+2
, Cd

+2
 and Cu

+2
 at high 

concentration. Also, the biosorptive capacity of metal is greatly 
affected by pH and temperature and incubation period.  
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