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Abstract: The effect of bismuth oxide, carbonate and nitrate 1.5, 3, 15, 30, 150 and 300 mg kg  on the activity of soil dehydrogenases was -1

studied. The results of a comparative assessment of the ecotoxicity of different chemical forms of bismuth by the activity of dehydrogenases 
under contamination with chernozem ordinary (Haplic Chernozems Calcic), brown forest soil (Haplic Cambisols Eutric) and sierosands (Haplic 
Arenosols Eutric) are presented. It has been established that, regardless of the chemical form of the compound, contamination of soils with 
bismuth leads to a decrease in the activity of soil dehydrogenases. Based on the form of the chemical compound of bismuth, the averaged 
series of toxicity of bismuth for soils according to the activity of dehydrogenases is: bismuth nitrate (67) > bismuth carbonate (77) ≥ bismuth 
oxide (78). When comparing the resistance of soils by the activity of dehydrogenases to bismuth pollution, the following series was obtained: 
ordinary chernozem (83) > sierosands (73) > brown forest soil (66). The established sequence is determined by the genetic properties of the 
studied soils: particle size composition, the reaction of the soil environment, the content of organic matter, and the biological activity of the soils.
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Soil pollution with heavy metals is a serious problem in 

all countries of the world (Alloway 2010, Suman et al 2017, 

Vodyanitski  2010). Among heavy metals, bismuth is i

characterized by a low content in the Earth's crust (Kabata-

Pendias and Pendias 2010). However, in modern 

technologies, bismuth is use along with nitrogen, carbon and 

chlorine (Kasimov and Vlasov 2012). The use of bismuth is 

growing every year (Cortada et al 2012, Minghuang et al 

2015 Wei et al 2011, Xiong et al 2015). The widespread use , 

of bismuth increases its total content in the soil, and as a 

result, the concentration of bismuth in the soil can reach 930-

1891 mg  kg , (Elekes and Busuioc 2010).-1  The results of the 

study showed a negative effect of bismuth on bacteria 

(Murata 2006), soil fauna (Omouri et al 2018), iron transport 

in microbial cells (Nagata 2015), enzymatic activity and 

cytotoxic effect of mammalian cells (Reus et al 2018, 

Shakibaie et al 2018). 3+ The Bi inhibits urease activity by 

interacting with the plant cysteine residue (Zhang et al 2006). 

The most sensitive indicator of chemical contamination of 

soils with heavy metals are redox enzymes – activity of 

dehydrogenases (Kolesnikov et al 20 ). Dehydrogenases 20

are synthesized by soil microorganisms and plants that 

contain thiol (SH), carboxyl (COOH) and hydroxyl (OH) 

groups.  bismuth has a high affinity for these functional The

groups and causes inhibition of enzymes (Murata 2006). At 

the same time, the effect of different chemical compounds 

with bismuth in comparison with other heavy metals (Daud et 

al 2019) on the enzymatic activity of soils remains poorly 

understood. The aim of this study is to carry out a 

comparative assessment of the ecotoxicity of various 

chemical compounds of bismuth by the dehydrogenases 

activity of soils.

MATERIAL AND METHODS

Soil samples: The objects of this study used soils of the 

South of Russia  chernozem ordinary (Haplic Chernozems  –

Calcic), brown forest acidic soil (Haplic Cambisols Eutric), 

sierosands (Haplic Arenosols Eutric) – sandy chernozem 

soils zones of the south of the European part of Russia. These 

soils have different particle-size composition significantly , 

differing in genetic properties that determine resistance to 

pollution with heavy metals. Ordinary chernozems are highly 

humified soils and are used for sowing agricultural crops. The 

characteristics of chernozems include: a high species 

diversity of soil microorganisms, high indices of enzymatic 

activity, a neutral reaction of the soil environment, and a 

heavy particle-size composition (Val'kov et al 2008). Brown 

forest soils have an acidic environment, have lower biological 

characteristics, in comparison with ordinary chernozem. 

Brown forest soils are characteristic of the forests of the 

Caucasus foothills. Seropeski are widely represented in the 

steppe regions. These soils are classified as poorer in humus 

content. A low number of microorganisms and low activity of 

soil enzymes are characteristic of sierosands. Chernozems 

and brown forest soils occupy a significant share of the soil 

cover in the world and play a huge role in providing humanity 
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