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ABSTRACT

Based on radioecological monitoring data, the average content of *3’Cs and ®Sr in 2019-2023 in the black earth soils
of Georgia was studied. The obtained results are marked with the corresponding coordinates and given on the map.
The average content of ¥Cs in black earth soils was determined to be 13.9 Bg/kg. The standard deviation is 14.0
Ba/kg. The content of 3’Cs in almost 95% of black earth soils does not exceed 32 Bg/kg. The average content of *°Sr in
soils is 4.1 Bg/kg. The highest ¥’Cs contamination is recorded in the Samtskhe-Javakheti region of Georgia
(Akhalkalaki, Akhaltsikhe, Vale, Ninotsminda, Adigeni, Aspindza, Akhaldaba). Radionuclides in the mentioned soils,
namely ??°Ra content is 23 Ba/kg, 2%2Th is 31 Bg/kg. As for “°K-500 Bg/kg. The role of long-term decay products 2°Pb in
the contamination of agricultural products is discussed.
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Introduction

Black soils are quite widespread in Georgia, both in eastern and western Georgia. Black soils are
characterized by a large thickness of humus horizons and a high content of humus. These soils are
characterized by high fertility and are intensively used for growing perennial crops and various agricultural
crops (Akhalkalaki, Akhaltsikhe, Vale, Ninotsminda, Adigeni, Aspindza, Akhaldaba - Fig.1)

Materials and methods

After the accident at the Chernobyl power plant, soil radiation monitoring and environmental
assessment of agricultural fields became important. Based on local monitoring data, we estimated the dose
rate of gamma radiation exposure and the contamination levels of **’Cs and ®Sr in agricultural black earth
soil types.

Agro-ecological soil monitoring and long-term observation system, determining the condition in
space and time, beyond the processes and changes taking place in them, is the most important component of
ensuring environmental safety [1]. The dynamics of radionuclide content was monitored at local monitoring
reference sites. Constituent analyzes of the research are presented from 10 units. The dynamics of **Cs, *°Sr,
226Ra, 232Th and *°K in black soil were studied.

Results

Statistical processing of the data was carried out, the obtained results are presented in Table 1. The
contamination with *¥Cs in black soils in the territory of Georgia does not exceed 31 Bg/kg. The average
concentration of %Sr in the mentioned soils is 4.1 Bg/kg. The level of pollution is 1.2-5.1 Bg/kg. In the
range. Studies indicate that the results are concentrated in the set near the mean value. Extreme values are
quite rare. The average values of changes over time in the content of **’Cs and 90Sr in black earth soils in
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2019-2023 are presented in Fig. 1. The content of 2*’Cs in the study soils in 2019 was 13.4 Bg/kg, slightly
decreased in 2022 - 11.2 Bg/kg. And the content of *Sr in the same years was - 4.3 Bg/kg, later it decreased
- 2.2 Ba/kg [2].

The half-life of the named radionuclide is equal to 30.0 years. The decrease of **¥’Cs occurs in the
spring, during the flood period, this season is characterized by the cleaning of contaminated areas from **'Cs.

Black soils of Georgia
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o Fig.1. Black earth soils of Georgia.

By 2023, the radiation situation in the region will be improved, the radiation pollution levels of
specific agricultural fields will decrease.

Transfer of *¥'Cs from black earth soil to plants is the smallest compared to other types of soil. **’Cs
is involved in isotope exchange reactions in soil that occur as a mixture of potassium in soil-forming
minerals and fertilizers. The content of ®Sr in black soil in the area contaminated with ¥'Cs is 2-26 Bq/kg.
An important way of action is to reduce the contribution of radionuclides by humans to soils from the point
of view of agriculture [3].

This study presents data from the statistical evaluation of all land soils. Analyzes were conducted at
the Agricultural Research Center, the results are presented in Tables 1.

The decay products of long-lived elements - ?°Ra, ??®Ra, *°Pb - have radiological importance and
considerably more radiation.

Table 1. Levels of radionuclide contamination in the mentioned regions.

Sampling Radionuclide Content Bg/kg Sampling Radionuclide Content Bg/kg
|OCat|0n 226Ra 232Th(228Ra) 40K |Ocat|0n 226Ra 232Th(228Ra) 40K
Akhalgalagi 26.5 29.2 490 Adigeni 14.9 31.7 480
Vale 19.9 22.8 390 Aspindza 24.8 28.0 480
Adigeni 24.2 36.4 510 Akhaltsikhe 16.5 32.6 440

It should be noted here that the introduction of increased doses of mineral fertilizers into the soil
creates desorption in the soil, which leads to an increase in radionuclides. In terms of radiation - ?2°Pb is a
very toxic radionuclide [4].

Conclusion

From the point of view of radiation safety, the conditions of provision should preferably be
controlled - the content of 22°Ra in agricultural black soil.

Thus, the transfer of natural radionuclide isotopes from agricultural soils to plants was determined as
26Ra and ?%Ra. High concentrations of these radionuclides in soil can lead to increased levels of
contamination in food products.
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HexoTopble pe3yabTaThl PpAAH0IK0OJI0TMY€CKOT0 MOHUTOPHHTA
YyepHO3eMHBIX MOYB I'py3un

C. MatnamBuiau 3. YaHkceauanu
Pe3iome

[To maHHBIM PaTHOIKOIIOTHUECKOTO MOHUTOPUHTA B YepHO3eMHBIX TouBax [py3uu B 2019-2023 1. n3ydeHO
cpennee conepxxanne ¥'Cs u *°Sr. TlonydeHHbIe Pe3yIbTaThl OTMEYEHBI COOTBETCTBYIOUIMMH KOODIMHATAMHU
¥ yKa3aHbl Ha KapTe. YCTAHOBIEHO, 4TO cpeaHee conepxkanue 3'Cs B 4epHO3eMHBIX mousax pasHo 13.9
Br/kr. CranmaptHoe oTkinoHenue coctasiser 14.0 Br/kr. Conepxanme *'Cs moutn B 95% 4epHO3EMHBIX
nous He mpesbimaer 32 Bk/kr. Cpemnee comepxkanue *°Sr B mousax cocrapusier 4.1 Bbr/kr. Hanbonbuiee
sarpssaenne “'Cs 3apukcupoBano peruone Camixe-/xaBaxetu Ipysun (Axankanaku, Axanuuxe, Bane,
Hunorvunga, Anurenu, Acmmamza, Axanmaba). ComepikaHuwe paguOHYKIHWIOB B yKa3aHHBIX IIOYBAX, a
umeHHo **Ra, coctasnser 23 Br/kr. *2Th cocrapnser 31 Bx/kr. Urto kacaercs “°K -500 Bx/kr. O6¢cysxkaaercs
POJIb TIPOLYKTOB JJIUTENLHOTO pacnazna *°Pb B 3arpsa3HeHMH CENbCKOXO3SHCTBEHHOMN TPOLYKIHH.

KaroueBble cjioBa: PpaanosKOJIorui, o4Bbl, paJuOHYKIIUIbI.
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