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Introduction
Environmental contamination caused by heavy metals (HM) and their 
oxide has received increased attention worldwide. Heavy metal is any 
metallic element that has a relatively high density and is toxic or poi-
sonous at low concentrations. Heavy metals are elements with atomic 
number higher than 20,an atomic mass greater than 40 g and a speci�c 
weight of more than 5 g/cm3 . �ese elements o�en �nd their way into 
soil through en¬vironmental contaminants including the atmospheric 
pollutants in industrial regions (emissions from the rapidly expanding 
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A squirtful of FeSO4 was added to the tube and mixed; the test tube was 
placed at an angle of about 45 degrees and concentrated sulphuric acid 
was slowly added so that the sulphuric acid moves below the tube. �e 
formation of a brown ring indicates the presence of nitrate. 

Determination of nitrate using Phenol disulphonic acid 

Phenol disulphonic acid was prepared by dissolving 25 g of phenol in 
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bacterial isolates to cadmium was in the order; A6 < A8 < A3 < A5 < A9 
< A7 < A1 < A2 < A4 < 10. Isolates A2, A4 and A10 exhibited the great 
ability to tolerate the metal salts than A6, A8, A3, A5, A9, A7 and A1.

Tolerance of Nitrite-Oxidizing Bacterial (NOB) Isolates to Cadmium

�e result presented in Figure 2 shows the level of tolerance for the 
di�erent metal salt concentrations by the ammonia oxidizing bacteria 
isolates (N1 to N10). 

Growth of N1, N2, N3 and N4 ranged from 0.08 ± 0.001 to 0.10 ± 
0.001,0.07 ± 0.002 to 0.11 ± 0.016,0.08 ± 0.004 to 0.13 ± 0.003 and0.08 
± 0.003 to 0.13 ± 0.005 within 120 hours of experiment. Growth was 
highest in the absence of cadmium (0 mg/l) at 120 hours. However, 
increasing metal salt concentration upto 1000 mg/l caused a decline 
in growth by more than 92 % at 168 hours of cultivation.Growth of N5 
ranged from 0.08 ± 0.004 to 0.10 ± 0.003 within 72 hours, increased to 
0.11 ± 0.015 within 120 hours and decreased to 0.10 ± 0.010 a�er 168 
hours at 0 concentration. N5 growth ranged from0.07 ± 0.021 to 0.09 ± 
0.001 within 72 hours, increased to 0.10 ± 0.011 within 120 hours and 
decreased to 0.09 ± 0.003 a�er 168 hours at 100 mg/l concentration.
�e growth of N5 ranged from 0.05 ± 0.016 to 0.05 ± 0.001 within 72 
hours; 0.05 ± 0.004 within 120 hrs and decreased to 0.05 ± 0.001 a�er 
168 hours at 1000 mg/l concentration.

N6 exhibited minimal growth at 1000 mg/l compared to the control 
(0 mg/l). �e growth of N7 ranged from 0.08 ± 0.001 to 0.12 ± 0.001 
within 72 hours, increased to 0.13 ± 0.006 within 120 hrs and increased 
to 0.15 ± 0.010 a�er 168 hours at 0 concentration. N7 growth ranged 
from0.07 ± 0.002 to 0.08 ± 0.002 within 72 hours, increased to 0.10 ± 
0.013 within 120 hours and decreased to 0.09 ± 0.015 a�er 168 hours 
at 100 mg/l concentration.�e growth of N7 range from 0.05 ± 0.005 to 
0.05 ± 0.006 within 72 hours; decreased to 0.05 ± 0.001within 120 hrs 
and decreased to 0.04 ± 0.003 a�er 168 hours at 1000 mg/l concentra-
tion.

For N8 and N9 accordingly, growth ranged values were; 0.08 ± 0.008 to 
0.10 ± 0.004 and 0.07 ± 0.011 to 0.10 ± 0.002. Growth of N10 ranged 
from 0.04 ± 0.009 to 0.12 ± 0.028, 0.07 ± 0.001 to 0.12 ± 0.011 and 0.05 
± 0.002 to 0.05 ± 0.064 at 0, 100 and 1000 mg/l concentration, respec-
tively. �us, for all nitrite-oxidizing bacterial isolates, the least and peak 
values for growth were recorded at 1000 mg/l and 0 mg/l respectively 
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Negative correlation of microbial viability to extended exposure to Pb 
is reported.Di�erent studies have particularly emphasized the response 
of nitrifying bacteria to heavy metals such as Zn, Cu and Hg . Some of 
these studies reported a sensitive response of the AOB community to 
Heavy metals 

study Crude oil degradation and plasmid pro�le of nitrifying bacte-
ria isolated from oil impacted mangrove sediment in the Niger Delta 
and found that nitrifying bacteria were able to carry out degradation of 
crude oil.Demonstrate that nitrifying bacteria (Nitrobacter) predomi-
nance in waste environments is sensitive to various toxicants and it pre-
dominance in waste environment. Ferry reported that soil metal con-
tamination did not decrease the abundance of AOB while the research 
of found that bacterial functional diversity was signi�cantly decreased 
with increasing soil pollution. Hypothesize that high organic matter 
contents of soil can bind metals and decrease their toxicity. Investigated 
that there were no signi�cant di�erences in the e�ect of metals on AOB 
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