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BIOINDICATION ESTIMATION OF THE EFFECTS OF WASTE DISPOSAL ON THE STATE OF THE ENVIRONMENT
The article assesses the impact of landfill of solid household waste (for example, landfill of waste from the city of Poltava) on biota due to the determination of the phytotoxic influence of contaminated soil on the growth, growth and root system of plants Triticum aestivum. It has been established that the level of depression of growth processes in this soil is higher than average, which indicates the high content of heavy metals in the given soil and their toxic effect on the biota at the location of the landfill. It was substantiated that using «Sviteco-PBG» prebiotic can significantly improve the soil quality, and after 14 days the toxic effect on biota has decreased by 10 % on average. Thus, the use of prebiotics can significantly improve the efficiency of soil cleaning from heavy metals, which in the long run provides an opportunity to return the contaminated land to economic circulation.
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Problem solving in general and its connection with important scientific or practical tasks. The problem of waste management is one of the most important ecological-economic and social problems of regional development. Surface storage TVs, waste water landfills and waste landfills as a result of non-compliance with the rules of their storage and disposal, damage the flora and fauna of the regions, the health of the population and affect the dynamic equilibrium of the biosphere. Accumulation of toxic substances leads to a gradual change in the chemical composition of soils, violation of the integrity of the geochemical environment and living organisms. Any pollution of the lithosphere with solid waste can cause contamination of surface, groundwater and atmosphere. Despite this, the most widespread way of dealing with waste in the regions of Ukraine is burial. Under landfills and landfills of waste are alienated valuable in urban and agricultural land resources.

In general, waste is disposed of in 4530 landfills and landfills in the regions of Ukraine, of which 770 serve large settlements. At the same time, most of the landfills and TV stations are filled up by 90 % and do not meet the requirements of environmental safety; almost everywhere there are no filtrate utilization systems, biogas collection, which increases the technogenic danger of these objects [1]. Therefore, increasing the use of natural and economic potential of the territory, including on the basis of waste capitalization, becomes one of the priority tasks of regional development. One of the most important tasks in the field of waste management is the reduction of the area of ​​contaminated land, the formation of which is due to the functioning of this area.

Analysis of recent research and publications. It is important to note that the problem of effective waste management is to some extent solved in developed countries, first of all – in Europe, although, for example, the «rubbish crisis» 2007–2008 in Naples has shown that Western specialists who have great experience and scientific knowledge in the field of TV treatment, can not argue that the problem is completely solved [2]. In recent years, Ukraine has received a large number of works devoted to this topic, in particular: O.I. Cooper [3], V.E. Baranovska, V. L. Piliushenko [4], O.V. Moroz, A.O. Sventukha [5]. V. S. Mishchenko, G. P. Vyhovska [6], and others. At the same time, scientific research questions remain about the impact of waste disposal sites on the natural environment, in particular biota in the area of ​​landfill, as well as methods for restoring contaminated soil in order to return it to economic circulation.

The purpose of this work is to study the impact of solid waste landfills on the environment through the determination of soil impact on spawning, growth and root system of planted seeds during phytotoxic analysis using prebiotics.

The method of determining soil phytotoxicity is based on the ability of winter wheat seeds to react to the presence of contamination in the soil medium in which the seed is sprouted and the prebiotic ability to improve the prototype.

Methods of research. Field, analytical, assessment.

Subject of research – processes occurring in the process of growth of seeding of seeds in different types of soil under the influence of various liquids irrigation. Effect of the SHW landfill on spawning, growth and root system and the ability of prebiotics to improve the prototype.

Practical significance. The conducted research is a complex analysis of the influence of the functioning Poltava Wastewater Treatment Plant on the growth, growth and root system of planted winter wheat seeds using prebiotics. On the basis of the experiment carried out within 1 month, the phytotoxic effect was calculated for the weight of plants, the length of the root system, the number of damaged plants of the length of the seeds in varying degrees of soil contamination. It is precisely such an analysis with the use of experimental sites from Poltava polygon that has not yet been carried out; therefore, the analysis can be used to develop the modeling and forecasting of the impact of this object on the environment.

In Poltava region there is a tendency to increase the volume of solid waste (solid waste) from 2000, with diversification of their composition, physical and chemical characteristics, as well as the annual increase in the amount of solid waste per capita (from 0.25 tons per person per year in 1998). to 0.42 t/person in 2016), which is a general tendency characteristic for Ukraine. Handling of collected solid waste in Poltava region currently mainly involves the elimination method. A landfill serving the city of Poltava, formed on the site of a spent sand pit in 1953, spontaneously 750 meters south-east of the village Makukhivka. The existing dump was created and operated without proper engineering support. The landfill area is 17.4 hectares, of which 16.9 hectares are allocated directly under the «body» of the landfill. The landfill is not well-organized, its capabilities for receiving and disposing of SW are completely used [7].

The filtrate accumulates on the northern side of the landfill of SW. The potential volume of filtrate formed at the landfill is 51975,2 m3/year. There is a tendency to increase annual volume of filtrate, which is potentially formed in the «body» of the landfill of SW, and landfill gas. To monitor the impact of the city landfill on groundwater KATP-1628 three observation wells are located 75–95 m from the northern perimeter of the clay, one – in the industrial zone (north side). The conducted analyzes of the status of underground water in the observation wells showed that at the location of the landfill there is an excess of the MPC by the following indicators: alkalinity, oxidation, suspended matter, general stiffness, as well as exceeding the standard level of manganese, iron, total, ammonia [8].

To determine the influence of heavy metals on biota accumulated in the landfill site, an analysis was carried out on the phytotoxicity of the soil environment in the area of ​​the location of the MSW site on the growth, growth and root system of winter wheat (Triticum aestivum). The calculation of the phytotoxic effect of the soil is carried out on the basis of the method of DSTU. The calculation of phytotoxicity is based on the calculation:

FE = [(Mo-Mk) / Mo] * 100%,
where Mo – mass or growth indices of plants with a control soil sample;

Mk – mass or growth indices of plants in the investigated soil.

To determine the phytotoxicity of the filtrate, the scale of A.I. Gorova was used.
At the first stage, in different types of soils, winter wheat seeds of «Green Grove» variety (100 pcs.) were planted in separate vessels. In this case, there are four experimental sites with a threefold repetition:

1) a plot of clean soil and purification of clean water (where clean soil is recruited from the greenhouse of Poltava State Agrarian Academy, clean water – distilled water);

2) a plot of clean soil and water treatment with prebiotic Sviteco-PBG (10 % dilution);

3) a plot of soil from the landfill and solid water purification;

4) the soil area from the landfill and water treatment with prebiotic «Sviteco-PBG» (10 % dilution).

On the seventh day, the vsimilarity at the site number 1 was 95 %, in the area number 2–97 %, in the area number 3–69 % in the area number 4–85 %.

The experiment was conducted for 14 days, after which it was determined: the number of germinating seeds (results for the average indicators are given in Pic. 1) and the length of the aboveground part of the plant (Pic. 2); length of the roots (after drying, Pic. 3) and their mass (weighing in a Petri dish, Pic. 4–5).

It can be concluded that in the soil recruited in the area of ​​landfill, the similarity of sprouted plants is 16 % smaller compared to the standard, the length of the land part is less than 22 %, the average length of the roots is less than 44 %. The weight of the ground portion and the weight of the root system of plants in the soil from the landfill is less than 52 % and 43 % respectively. When adding prebiotics to the reference and contaminated soil, the following results were obtained:

- in the reference soil, when added to the prebiotic, the germination of the sprouted plants is 1.5 % better, in the soil from the landfill by 5.2 %, respectively;

- the length of the ground part in the reference soil with the addition of prebiotics is 9,4 % higher, in the soil from the landfill by 11,6 %, respectively;

- the average length of roots in the reference soil with the addition of prebiotics is 11.7 % higher, in the soil from the landfill by 40.2 %, respectively;

- the mass of the ground part and the mass of the root system of plants in the reference soil with the addition of prebiotics is greater by 5.6 % and 11.5 %, in the soil from the landfill by 14 % and 16.5 % respectively.

On the basis of the conducted experiment, the soil phytotoxicity, length and mass of the root and ground part of the plant were calculated.

Thus, the use of prebiotics can significantly improve the quality of the soil and reduce its phytotoxicity, in particular if the impact on the root system of contaminated soil was characterized as higher than the mean toxic value, then after the use of prebiotics as absent (weak) root-to-root toxicity and average root-toxicity (Fig. 6). The study leads to the assumption of a more complete purification of the filtrate from heavy metals with a longer purge.

Conclusions from this study and prospects for further exploration in this direction. Consequently, the results of biotesting on seeds of Triticum aestivum plants in the soil from solid landfill showed that the level of depression of growth processes in this soil is higher than the average, indicating the high content of heavy metals in this soil and their toxicity to the biota in the location of the landfill. Also, as a result of the experiment, it was found that the use of «Sviteco-PBG» prebiotic can significantly improve the quality of the soil, and after 14 days, the toxic effect on biota has decreased by 10 % on average. The conducted research allows us to make the assumption that the soil and filtrate will be cleaned more efficiently for heavy metals discharged with a longer prebiotic treatment. Thus, the use of prebiotics can significantly improve the efficiency of soil cleaning from heavy metals, which in the long run provides an opportunity to return the contaminated land to economic circulation.
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