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Abstract: The purpose of this study is to assess the influence combined effect antibiotics (oxytetracycline, tylosin) and copper (Cu) on 
catalase activity of Haplic Chernozem. A model experiment on the pollution of Haplic Chernozem with antibiotics and Cu was carried out in 
laboratory conditions. Bactericidal antibiotic oxytetracycline (OTC), bacteriostatic antibiotic tylosyn (TyL) and Cu were chosen to study the 
combined effect of antibiotics and heavy metals on catalase activity of Haplic Chernozem. In present study, the combined effect antibiotics and 
heavy metal on catalase activity of Haplic Chernozem was studied after the 30-days exposure. Two treatments of single OTC and TyL (1, 10, 
100 mg kg ), two treatments of single Cu (100 mg kg ), two treatments of combined OTC and Cu (1, 10, 100 mg kg  and 100 mg kg ), two -1 -1 -1 -1

treatments o combined TyL and Cu (1, 10, 100 mg kg  and 100 mg kg ) and a control treatment with equal deionized water were performed in -1 -1

laboratory experiments. It is defined, that the combined effects antibiotics and Cu has a more negative influence on catalase activity of Haplic 
Chernozem than the individual effect of antibiotic or heavy metal. Copper makes a more contribution to the inhibition on activity of catalase than 
antibiotics in the combined effect.
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In past few years, concern increased to combined effect 

of antibiotics and heavy metals on soils. Despite the great 

interest to this problem, however, the consequences of this 

exposure are poorly studied. Nowadays, a lots of research of 

the combined effect antibiotics and heavy metals is carrying 

on. Some of this studies are showed the toxic influence of 

combined effect on soil environment, in particular on soil 

microorganisms and their genetic structure (Gao et al 2016, 

Kong et al 2006, Wang et al 2018, Xu et al 2016). In most 

cases, antibiotics are released into agricultural soils due to 

continued land application of manure for fertilizing and when 

using wastewater for irrigation agricultural fields (Wang et al 

2014, Hou et al 2015). Residual antibiotics in agricultural 

soils are usually detected at high levels reaching up to the 

order of mg kg  (Xu et al 2016). Some heavy metals and -1

metalloids (Cu, Zn, Co, Fe, Mn and Se) are widely applied 

into animal husbandry and poultry feed to maintain various 

physiological processes and prevent animal diseases. Since 

not all these elements added in the diet are assimilated by the 

animals, increasing concentrations of these elements have 

been observed in livestock manure (Sager 2007). The 

antibiotics and heavy metals both individual and combined 

effect could cause changes in the properties of soil microbial 

community structure such as biomass, population, 

metabolism, size, composition and activity (Sandaa et al 

2001, Joynt et al 2006, Gomes et al 2010, Wang et al 2007). 

Soil microorganisms play important roles in many ecosystem 

processes such as biogeochemical cycling of nutrients, soil 

structural and hydrological properties and energy flow (Wang 

et al 2018) and are also sensitive to antibiotics and heavy 

metals and are often used as indicators of soil quality, health 

and fertility (Valclavik et al 2004). In studying the effect of the 

combined effect of OTC and Cu on the functional structure of 

microbial soil communities, earlier, it was observed that 

combined effect OTC and Cu in high concentrations was 

negative influenced on the studied indicator (Kong et al 

2006). Due to this fact, important functions of microbial 

communities, such as decomposition of residues, etc., can 

be reduced in soils that have been contaminated by 

antibiotics and heavy metals (Kong et al 2006). The 

combined and individual effects of enrofloxacin and cadmium 

on soil microbial biomass and the ammonia-oxidizing 

functional gene observed (Xu et al 2016). The investigated 

concentrations of the antibiotic were 10 and 100 mg kg , and -1

the concentration of the heavy metal was 20 and 200 mg kg . -1

Both individual and combined pollution by enrofloxacin and 

cadmium were demonstrated different levels of inhibitory 

action on bacteria, fungi and actinomycetes, also, the 

inhibitory effect increased with increasing concentration. The 

toxicity of combined effects of enrofloxacin and cadmium was 

detected, and toxicity was more than that of pollutants, acting 

individually.


