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An important place among the problems of modern agriculture is occupied by the problems of rational use and
protection of land and the ecologically dangerous state of the environment. The Zhytomyr region is one of the most
affected by the accident at the Chernobyl nuclear power plant. A significant part of agricultural land has a density
of contamination with cesium-137 up to 5 Ki/km?, which is 75 % of all contaminated land in the districts, about
20 % of agricultural land has a density of contamination from 5 to 15 Ki/km?, 5 % — above 15 Ki/km? On lands with
a higher density of pollution, it is necessary to apply a complex of agrochemical, agrotechnical and organizational
measures to reduce the transfer of radionuclides from the soil to plants. Solving problems related to farming in
radioactively contaminated territories occupies one of the leading places in the complex of measures to mitigate the
consequences of the Chernobyl accident. The purpose of the research was to establish the effect of different doses
and types of plant growth regulators on the productivity of potatoes, the level of radioactive contamination in the
agro-ecological conditions of Polissia. Our research was carried out in the agro-ecological conditions of Polissia
LLC. Councilors of Ovrutsky district of Zhytomyr region. The transition of the radioactive isotope cesium-137 from
the soil to the plants depends on the content of exchangeable potassium in the soil, the saturation of the soil-absorbing
complex with bases, the reaction of the soil solution, the bonification of the soil, and the content of humus. When
the agrochemical parameters of the soil improved, in particular when the content of exchangeable potassium in the
soil increased from 2.3 mg/100 g of soil to 14.8 mg/100 g of soil, the specific activity of radiocesium in plants de-
creased by 3.4 times. The results of our research show that the foliar treatment of potato plants with Biosil and
Poteitin contributed to a decrease in the specific activity of tubers from 29.2 to 6.4-2.1 Bq/kg. It was established
that foliar spraying of potato plants with Biosil and Poteitin contributed to the reduction of the coefficient of '*’Cs
transition to 0.03 and 0.01.
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BruiuB BUKOPHCTAHHS PeryJisiTOPiB POCTY HA HAKONUYEHHS paxionesiro 0yabdamu

KApTOILTi

O. I. Tpem6iupka | T. B. Knumenxko | C. I'. Cromnsip

TTonicpkuil HaLiOHANBHAN
YHIBEPCHTET,
M. XKuromup, Ykpaina

Baxxuse Miciie cepest mpoOaeM CydacHOro 3eMIepoOcTBa 3aiMaroTh IPOOIEeMH PAIliOHAIbHOIO BUKOPUCTaHHS 1
OXOPOHH 3eMeJIb T €KOJIOTIYHO HeOe3IeuHH CTaH HaBKOJIHIITHEOTO cepeoBumIa. JKUTOMHpPChKa 001acTh — OJHA 3
HaWOLIBII MOCTpaXkAaNNX BHACHINOK aBapii Ha YopHoOmmbeskii AEC. 3HauHa 4acTHHA CLIBCHKOTOCTIONAPCHKUX
Yrigp Ma€e WJIBHICTh 3a0pyaHeHHs nesieM-137 mo 5 Ki/xm?, mo cknazmae 75 % Bcix 3a0pyAHEHUX YTiJb PailOHiB,
611151 20 % CiIbCHKOTOCTIONAPCHKUX YTiAb MAFOTh IUIBHICTH 3a0pyJHEHHS Bia 5 10 15 Ki/xm?, 5 % — Bume 15 Ki/km?.
Ha 3emmsix 3 OUNBIIOI INUTBHICTIO 3a0pyJHEHHS HEOOXIZHO 3aCTOCOBYBATH KOMILIEKC arpoXiMi4HHX, arpo-
TEXHIYHHX 1 OpraHi3aliifHUX 3aX0MiB i1 3MEHILECHHS EPEeXOAy PaIiOHYKIIIAIB i3 IPYHTY B POCIHHH. BupinieHHs
pobIIeM, OB SI3aHUX 3 BEACHHAM CLIbCHKOTO IOCIIOAAPCTBA HA PaJioaKTHBHO 3a0pyAHEHUX TEPUTOPIsX, 3aiiMae
OJHE i3 MPOBIOHUX MiCIb Yy KOMIUIEKCI 3aXOfiB 3 mociabieHHs HacuiakiB YopHoOmimbepkoi aBapii. Meroro
JIOCITiJKEHb OyJI0 BCTAHOBUTH BILIMB Pi3HHX /103 1 BUAIB PEryJIATOPIB POCTY POCIIUH Ha MPOAYKTUBHICTH KapTOILTi,
piBeHb pa/lioaKTUBHOTO 3a0py/IHEHHs B arpoekosorivaux ymosax Ilomices. Hamri gocnipkeHHs Oy npoBeJieHi B
arpoekonoriuanx ymoBax TOB BIT «Ilomiccsa» c. Pagunui OBpymbkoro paiiony XKurommpeskoi oomacti. TTepexin
PalioaKTHBHOTO i30TOMy Le3it0-137 i3 IPYHTY B POCIMHH 3aJISKHUTh BiJl BMICTY B IPYHTI OOMIHHOTO Kaliio,
HAaCHYEHOCTI IPYHTOBO-TIOTIMHAIBHOTO KOMIUIEKCY OCHOBAMH, PEaKLii IPyHTOBOrO pO34YHMHY, OOHiTalii IpyHTY Ta
BMicTy rymycy. [Ipu nokparieHHi arpoxiMiYHUX MOKa3HHKIB IPYHTY, 30KpeMa Py 301IbLICHHI BMICTy OOMiHHOTO
kajiro B IpyHTi 3 2,3 Mr/100 T rpyHTy no 14,8 Mr/100 r rpyHTy, MUTOMa aKTUBHICTH PajJioOlE3il0 B POCIMHAX
3MEHIIMIACh y 3,4 pa3u. PesynbraT Hammx JOCIHIKEHb CBiIYaTh, 110 HO3aKOpeHeBa 00poOKa pOCINH KapTOILIL
npenapatamu biocun i [loTedTHH cropwsUia 3HIDKEHHIO MHTOMOI aKTUBHOCTI Oyms0 3 29,2 mo 6,4-2,1 Br/kr.
BcraHoBieHo, 110 M03aKOpeHeBe OO0NPHUCKyBaHHs pociuH Kapromi biocunom i IToteiTuHOM cripusiio KpaTHOCTI
3HWKeHHs Koedinienta nepexoxy '*’Cs 1o 0,031 0,01.

Karouosi ciosa: '*'Cs, 3a6pynHenns, pagioHyKi1, 6yI501 KapTOIi, peryasTopu PocTy.

bi6aiorpadiununii onmuc s muryBauusi: Tpembiyvka O. I, Kmumenxo T. B., Cmonap C.I. BHIMB BHKOPHUCTaHHS pPEryIiTOpiB pOCTy Ha
HaKONUYEHHS pajionesito Oynpbamu kaptomi. Scientific Progress & Innovations. 2023. Ne 26 (3). C. 31-35.

Scientific Progress & Innovations e 26 (3)
31


https://journals.pdaa.edu.ua/visnyk
mailto:ksyusha.trembitskaya@gmail.com
mailto:svetlana-stolyar@ukr.net
mailto:ksyusha.trembitskaya@gmail.com
mailto:svetlana-stolyar@ukr.net

Introduction

Natural caesium is represented by one stable isotope
Cs-133. Its content in the earth’s crust is 3.7 - 10%%. The
fission products include two caesium radioisotopes:
Cs-137 and Cs-134. They are among the biologically mo-
bile in agricultural chains. The release of a pair of radio-
nuclides Cs-134 and Cs-137, which have the same atomic
number, into the environment usually occurs in a certain
proportion, so the level of pollution is characterized by the
density of the long-lived Cs-137 [1, 5, 8-10].

Cs-137 is one of the main dose forming radionuclides
among fission products. The half-life of Cs-137 is about
30 years; it is a PB- and y-emitter with maximum
B-radiation energy. Greater mobility of Cs-137 is
determined by the fact that it is a radioisotope of the
alkaline element, a chemical analogue of the biologically
important element potassium (K), which is a chemical
carrier of Cs-137 in natural systems.

The soil cover is not always the primary layer into
which radionuclides enter. However, as a rule,
radionuclides settle quickly on the soil cover, which has a
large absorption capacity of radionuclides [2, 7, 11-14].

The fact that the soil sorbs radionuclides has a double
meaning for their migration in agriculture. On the one
hand, their fixation in the upper soil layers ensures the
existence of a long-acting source of radionuclides in
nature; and plant roots accumulate them. On the other
hand, the strong sorption of radionuclides by the solid
phase of the soil limits their assimilation through the root
system of plants. Thus, the accumulation of radionuclides,
namely Cs-137, by plants from the soil determines the
input scale of the inclusion of radionuclides in food
chains. Linked to this is the significance of the soil-plant
link in the overall cycle of radionuclide circulation in
agricultural production [3, 6, 15—18].

Just like for most radionuclides, the absorption of cae-
sium by soil is determined by the processes of its distribu-
tion between the two main phases — solid and liquid and
is carried out mainly through the processes of sorption-
desorption, coagulation-peptization of colloids and pre-
cipitation-dissolution of sparingly soluble compounds.

Radionuclides are usually found in soils in ultramicro-
concentrations: at a content of 3.7 - 10!° Bg/km? mass
concentration of caesium-137 in the arable soil layer is
3.9-012%[1, 4, 20].

The purpose of the study

The purpose of the study was to establish the effec-
tiveness of different doses and types of plant growth reg-
ulators on potato productivity, as well as the level of radi-
oactive contamination in agri-environmental conditions.

To achieve this purpose, the following tasks were to
be solved: to determine the features of the effect of plant
growth regulators on the specific activity of potato tubers,
the transition coefficient and the multiplicity of its
reduction.

Materials and methods

We conducted the study of the effect of plant growth
stimulators on the accumulation of radiocaesium in potato

tubers in agri-environmental conditions of LLC Industrial
Company Polissya in village Radchytsi of Ovruch raion of
Zhytomyr oblast.

The experiment was conducted on sod-podzolic and
sandy-loam soil, which is characterized by the following
agrichemical parameters:

humus — 1.4 %,

Pu (KCI) - 5.9,
P,0s — 90 mg/kg of soil,
KO - 100 mg/kg of soil.

In order to study the migration of radiocaesium within
the soil-plant system using different types of plant growth
regulators, the experiments were conducted according to
the following scheme:

Scheme of the experiment:

1. Control;

2. Treatment of plants with the plant growth regulator
Biosyl, 15 ml/ha;

3. Treatment of plants with the plant growth regulator
Poteitin, 15 ml/ha.

Fertilizers investigated according to the scheme of the
experiment were applied under spring plowing at a dose
of 40 t/ha of manure+NoyoPgoKoo.

The Luhovska variety of potato was used in the
experiment. This variety has been bred at the Institute of
Potato Farming of Ukrainian Academy of Agricultural
Science.

Exchangeable and total caesium was determined in
the soil on an AK-01C gamma spectrometer. The
exchangeable form of radiocaesium was determined by
the method of soil extraction using the extracting agent
In KCIL.

Results and discussion

One of the criteria which determine whether the pure
products in organic farming are produced is a more
extensive use of the biological potential of plants. Given
this, one of the effective ways to use the reserves of the
plant organism is to use a method of regulating its
unctions with the help of plant growth regulators, in this
case Biosyl and Poteitin.

When these preparations were applied, there were no
harmful consequences for both potato plants and the
environment. Even the technology of production of this
preparation is environmentally friendly, as can be seen
from its characteristics.

Biosyl is an improved analogue of plant growth regulator
Agrostymulin. It is a complex plant growth regulator of
natural origin, synthetic analogues of phytohormones and
micronutrients. It is a transparent colorless water-alcohol
solution [2].

Scientifically substantiated use of these preparations
in the technology of potato cultivation will make it
possible to spend almost all types of resources, including
plant protection agents and mineral fertilizers, more
efficiently and economically and to reduce the use of
agricultural technology and, accordingly, decrease energy
costs.

The use of these preparations if also energy efficient,
because pesticides and fungicides are used less and the
technology chains (spraying, poisoning, etc.) are
shortened.
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Due to the action of factors under investigation,
it was possible to increase the yield of potatoes
and reduce the use of mineral fertilizers to some
extent. Currently, it is relevant not only from an
economic point of view, but also due to the
reduction of anthropogenic pressure on the environment.

The results of our study show that foliar treatment of
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potato plants with Biosyl and Poteitin helped to reduce
the specific activity of tubers from 29.2 to 6.4-
2.1 Bg/kg (Fig. 1). The best option was Poteitin,
which reduced the specific activity of tubers

to 2.1 Bg/kg; the option with Biosyl was slightly
inferior and
6.4 Bq/kg.

showed the result amounting to
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=@ error, %
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Fig. 1. Effect of types and doses of plant growth stimulators on the specific activity of potato tubers

It is known that the transition coefficient of Cs-137
makes it possible to more accurately forecast the
migration of the radionuclide in the soil-plant system.
Therefore, in our experiments, we calculated this figure
depending on the doses and types of fertilizers according
to the following formula:

250
200
150
100
50
Control (without
stimulants)
=73 Pollution density, kBk\m2 200
[0 Activity Bq/kg 29,2
TF 0,15

=3 Pollution density, kBk\m2

Plant activity pocsun, Bq/kg

TC =
Soil contamination density, kBq/, m?

Based on Fig. 2, the transition coefficient in potatoes
without the use of plant growth regulators was 0.15 on
soils with a contamination density 200 kBg/m?.

0,16
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0,1
0,08
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— 0
Biosil Poteitin
200 200
6,4 2,1
0,03 0,01
[0 Activity Bg/kg TF

Fig. 2. Dependence of transition coefficients of Cs-137 on the types and doses of plant growth regulators
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When Biosyl was used, the transition coefficient
was 0.03, while the use of Poteitin contributed to an even
more significant reduction in the transition coefficient
of Cs — 137.

It should be noted that V. Kuhar and O. Lyashenko
[21] in their research substantiated the concept of non-
distribution of radionuclides from contaminated land and
developed a number of technologies for its implementa-
tion based on long-term studies of the transformation of
137Cs and ?°Sr in the soil-plant-water system, carried out
in laboratory and natural conditions (the Chernobyl nu-
clear power plant exclusion zone). It was determined that
relatively simple methods (including the use of plant
growth regulators) can limit the spread of '*’Cs and *°Sr
from radionuclide-contaminated lands by 2—10 times and
significantly improve the radiation situation on these
lands [21].

The team of authors [22], based on the results of their
own research, claimed that growth stimulators have a
significant radiophotoelectric effect, the CP of
radiocesium in potato tubers decreased by 23-35%
compared to the control.

A. S. Malinovskyi [9] claimed that the use of growth
regulators contributes not only to increasing the yield and
improving the quality indicators of tubers, but also
reduces the accumulation of radionuclides. Foliar
treatment of potatoes with sodium humate, emistim C,
agrostimulin, and poteitin reduced the coefficient of
137-cesium transition from soil to tubers to 32 % over two
years of research.

Conclusions

The transition of the radioactive isotope caesium-137
from soil to plants depends on the content of exchangea-
ble potassium in the soil, the saturation of the soil-
absorbing complex with bases, the reaction of the soil
solution, soil grading and the humus content. When soil
agrochemical parameters were improved, in particular
when the exchangeable potassium content in soils in-
creased from 2.3 mg/100 g of soil to 14.8 mg/100 g of
soil, the specific activity of radiocaesium in plants re-
duced to 3.4 times.

It has been found that foliar spraying of potato plants
with Biosyl and Poteitin contributed to the multiplicity of
reduction of the transition coefficient of '*’Cs.
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