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0,3 mg / L by 30 and 6,67 %, respectively. The observed differences in stimulating regenerative ability turned 

out to be reliable only in the Polyana cultivar; perhaps this is due to the genotype. 
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The article is devoted to the problem of efficient use of various forms of mineral fertilizers at the cultivation of 

crops. The results of the study of the influence of various forms of mineral fertilizers on the growth and develop-

ment of lupine, peas and wheat are given. These studies allow using copper-containing fertilizers most effectively. 
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We investigated the influence of various forms of copper fertilizers (salt, chelate and nanoparticles-based 

fertilizers) on the growth and development of lupine, peas and wheat in laboratory conditions. 

In addition to the quantitative index, which depends on the type of soil, the form of copper-containing com-

pounds determining the degree of accessibility of this element to plants is also very important. Microelements in 

the form of inorganic salts (pyrite cinders, copper sulfate (blue vitriol)), microfertilizer in chelate form and ferti-

lizers based on nanoparticles of microelements are widely used in the agricultural practice of Belarus. 

In the experiment, the efficiency of three types of microfertilizers in two consumption rates (0,25 mg and 1 

mg copper per 1,0 L of Knop solution) was studied, when they were added to the nutrient solution:  

1. Cu SO4 * 5H2O – copper cuprose (salt);  

2. Copper chelate (chelate fertilizer);  

3. Nanoplant Cu (fertilizer based on copper nanoparticles). 

Analysis of the experiment data showed: 

Lupine, peas and wheat react differently to copper fertilizer application. But all the plants reacted negatively 

to the use of CuSO4 * 5H2O at a dose of 1 mg/L. Thus, when CuSO4 * 5H2O (0,25 mg/L) was added to the nutri-

ent solution, the length of lupine roots increased by 32,1 %, their raw weight increased by 13,1 %, but the germi-

nation decreased by 2,8 % on length and by 7,2 % on weight. 

The better development of the aboveground part of the plant is facilitated by the introduction of Copper che-

late (0,25 mg/L), and at the same time the plant is formed with a denser green mass (raw mass of seedlings – 

8,2 %). The root system of the plant when using this fertilizer in the specified dose is also developed better, in 

comparison with the control (long root system – 2,2 %, raw mass of roots – 9,86 %). Therefore, as the lupine is 

grown up on green mass, it is the most appropriated to use a copper chelate fertilizer at a dose of 0,25 mg/L. 

According to the results of our research, CuSO4 * 5H2O fertilizer cannot be used to grow peas. Two doses of 

consumption proved to be detrimental to the development of peas. Copper chelate showed slightly better results, 

but only a lower rate (0,25 mg/L) of application can be isolated to increase the crude and dry weight of the seed-

lings by 6,4 and 15,0 %. 

The best result was the use of Nanoplant Cu at a dose of 0,25 mg/L (the weight of roots and seedlings in-

creased by more than 20 %). 

Wheat is one of the most important cereals. We have found that when growing this culture, use of CuSO4 * 

5H2O and Copper chelate fertilizers in the doses we study leads to a slowdown in the development of the terres-

trial and underground part of the plant. Addition of Cu Nanoplant to nutrient solution in two consumption rates 

promotes plant growth by 9,9–22,0 % and accumulation of both raw and dry wheat mass by 36,5–45,5 %. 

The data obtained by us have practical importance, as copper-containing fertilizers are widely used in agri-

culture and their use must be effective and rational. 
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The aim of the work was to study the features of biological degradation of composite polymeric materials. The 

ability to biodegradation of nanostructured composite material based on 2-hydroxypropionic (lactic) acid was as-

sessed. 

Keywords: polymeric materials, biodegradation, microorganisms. 

The relevance of the problem of polymer recycling is due to the high growth rates of production and consump-

tion of plastics, characteristic of industrialized countries. At the same time in Russia the annual level of accumula-

tion of polymer waste reaches 1 million tons. 

The object of the study was nanostructured biomaterials consisting of a biodegradable binder – 2-

hydroxypropionic (lactic) acid – and a micro-reinforcing filler of a natural mineral from the class of metasilicates. 

Biodegradable polymer composite material (PCM) is a mixed multicomponent system that provides Biodegradabil-

ity of the entire system. The composite system consists of a matrix including reinforcing elements. The chemical 

composition – СаSiO3 is of decisive importance. 

Based on the literature analysis, a soil test was chosen to assess the biodegradation of PCM. To assess the abil-

ity of polymer composite materials to destruction, model experiments corresponding to the real conditions of degra-

dation in the environment are used, with the impact on the material of a limited number of factors (temperature, 

humidity, oxygen access). 

At the first stage, samples of polymer biomaterials were placed in a container with soil in a liquid nutrient me-

dium. The activation period of soil microorganisms was 20 days and consisted in moistening the soil with water, 

maintaining a constant humidity of 30±5 % and a temperature of 20±2 °C [1]. After the activation period of the soil 

microflora polymer samples were removed from the container, and the polymer surface was washed off. 

The analysis of microbial community of soil organisms was carried out according to the results of sowing on 

nutrient media. The number of colony-forming units was counted. The dominant groups of microorganisms were 

Rhizobium radiobacter, Bacillus subtilis, Bacillus megaterium, Bacillus mesentericus, Bacillus idosus. 

It was found that the cultivation of microorganisms and bacterial suspension on the surface of polymer samples 

causes their biodegradation to varying degrees. This is due to the different activity of different groups of microor-

ganisms, and the chemical composition of polymer compositions. 
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