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ABSTRACT                        Heavy metal contamination is of great interest because of the accumulation in soil 
and a potential risk to get into the food chain. Effect of three heavy metal salts added to field 
plots on the soil microbial assemblage and their total biomass was investigated 6 years after 
the artificial contamination. The metal addition was 90 and 810 kg per hectare for cadmium, 
copper and nickel on a calcareous loamy chernozem soil. Cadmium at 90 and 810 kg ha-1 rates 
resulted in 80 and 670-fold increase; copper 2 and 9-fold increase; nickel 2 and 6-fold increase 
to the background level. Number of Actinobacteria and Azotobacter spp decreased while olig-
otrophic bacteria and microscopic fungi increased due to the metal additions especially in the 
case of cadmium. This indicated structural changes in soil microbial assemblage. Soil microbial 
biomass C was significantly lower in all metal treated soils compared to the control, but the 
higher doses did not result in further depletion. Acta Biol Szeged 52(1):201-204 (2008)

KEY WORDS

heavy metal
microbial counts
microbial biomass
soil pollution



Materials and Methods

Experimental site, experiment, treatments

Soil chemical analyses

Colony forming units of some microbial groups

Microbial biomass C

Figure 1. Mean (±standard error, 4 replicates) values of soil microbial 
biomass C six years after metal contamination. 

Table 1. Metal content of soil samples 6 years after pollution.

Treatments Cu Cd Ni

mg kg-1 soil

Control 20.77 0.28 27.13
CD2 20.04 21.89 27.09
CD4 20.85 186.95 28.23
CU2 42.32 0.24 27.73
CU4 189.61 0.31 28.42
NI2 20.65 0.24 54.87
NI4 20.82 0.65 145.67



Results and Discussion
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Table 2. Mean logarithm CFU values of different groups of cultivable microbes plated from soil samples 6 year after metal pollution. 
An asterisk shows significant difference (p<0.05) from the control. 

Spores of
aerobic bacteria

Actinomycetes Copiotrophic
bacteria

Oligotrophic
bacteria

Microscopic fungi Azotobacter
spp. 

Control 6.45 7.17 7.26 7.72 4.91 4.45
CD2 6.42 6.95* 7.32 7.68 5.06* 4.12*
CD4 6.51 6.94* 7.16 7.87 5.07* 3.39*
CU2 6.41 6.95* 6.98* 7.45* 4.94 4.48
CU4 6.32* 7.20 7.28 7.60 5.02 4.08*
NI2 6.37 6.95* 7.34 7.51* 5.07* 4.55
NI4 6.27* 7.15 7.11 7.55* 5.16* 4.38
LSD 0.05 0.055 0.059 0.096 0.079 0.060 0.119
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