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Smelter wastelands with extreme contents of zinc, lead, cadmium and
arsenic constitute a serious problem in the area of Upper Silesia. Soil
contamination with metals can cause toxicity to plants and soil
microorganisms, limiting the land ability to perform basic functions.

The activity of N-binding bacteria is extremely important for the
development of the plant cover in these areas. In 2016, samples taken
from a long-term field experiment (reclamation in 1997) at a waste heap
in Piekary Slaskie were collected from a depth of 0-20 c¢m in three
replications.

The material was collected from 6 transects representing different

il combinations of sewage sludge and by-product lime rates. The method of

The dimension of the whole experimental site was 40mx100m. Six different
treatments of the top layer. Were applied in the plot experiment and compared
withthe untreated control:

+ LB - lower biosolids (150 t ha -1),

plate dilutions was used to determine the total number of Azotobacter
which was expressed as the number of colonies (CFU) in 1 gram of air
dried soil matter. Then bacterial species identification was performed by
16S rDNA sequencing and PCR genotyping of strains.

HB - higher biosolids rate (300 t ha-1),

LB-LL - lower biosolids (150 t ha-1) and lower lime (100 t ha-1) rates,
HB-LL - higher biosolids (300 t ha-1) and lower lime (100 t ha-1) rates,
LB-HL - lower biosolids (150 t ha-1) and higher lime 1000 t ha-1) rates,

As a result of the genotyping of the diazotroph strains, 7 different
electrophoretic profiles were obtained.

HB-HL ~ higher biosolids (300 t ha-1) and higher lime (1000 t ha-1) rates.
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In order to characterize biochemical activity of the
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activities of three enzymes (dehydrogenases, acidic and alkaline
phosphatases) were measured using standard protocols (Tabatabai,
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1994). The determination of dehydrogenases was performed according
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to Casida et al. (1964) by the colorimetric method, using TTC
(triphenyltetrazole chloride) as a substrate, after 24 hours incubation at
37°C. Alkaline and acid phosphatase activities were d by
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colorimetric method using PNP (sodium p-nitrophenylphosphate) after
1 hour incubation at 37 ° C at 410 nm wavelength (Tabatabai and
Bremner 1969).
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The total count of bacteria and actinobacteria (Wallace and L
1950), ammonification bacteria (Rodina, 1968), bacteria of Azotobacter
(Fenglerowa, 1965) and total count of fungi (Martin 1950) were
determined by the plate dilution method. The plates were incubated in
temperature 28°C and the number of colonies was counled after 3 -5
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days of growth. All biochemical and biol 1
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were done in triplicate.
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