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Abstract: This work studies the effect of radioactive contamination on the genetic apparatus of
Zygophyllum fabago L. To assess the biological effect of radiation on plants, cytogenetic effects were
studied, which are a sufficiently accurate and fast test for assessing the effectiveness of radiation and a
criterion for its mutagenic effect. The results of the experiments showed that there is a certain relationship
between a decrease in the viability of seeds and genetic disorders that arise in them during chronic
irradiation. In particular, a decrease in the level of proliferative activity of cells, and death of cells with
aberrations can cause growth inhibition.
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1. Introduction

In case of radioactive contamination of the environment resulting from the growth of
industrial production, nuclear power, and chemicalization of agriculture, organisms are exposed
to long-term chronic irradiation. The study of its consequences is of great importance for
identifying ways of protection against it and adaptation to it at the organismic and population
levels [1, 2].

An increase in the radiation background was also observed on the territory of the
Absheron Peninsula in connection with the ongoing oil and gas developments, etc. So, in the
village of Ramana, on the territory of the lodine Plant, which is currently not operating, the
background radiation was quite mosaic and in different areas ranged from 4-10 uR / hour to 150-
220 uR / hour.

A comparative study of the viability of seed progeny of plants from areas with low and
high radiation background, the level of proliferative activity and cytogenetic effects in the cells
of the root meristem, as well as the formation of magnetite nanoparticles in seeds, their
membranes and plant leaves was carried out.

2. Material and methods

The objects for research were seeds and leaves of plants of the species Zygophyllum
fabago L. (green leaf) grown in areas with high and low radiation backgrounds.

To study the viability indices, cytogenetic analysis of the mutation process, and analysis
of EPR spectra, seeds were collected from 20-25 plants from each plot. Laboratory germination
and survival of seeds, dynamics of seedling growth, namely, the average length of roots, and the
frequency of distribution of roots of different lengths were used as indicators of seed viability.
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The experiments were carried out in 4 replicates, 100 seeds in each. The criterion for
cytogenetic effects was chromosome aberrations in the ana- and telo-phase cells of the first
mitoses of the root meristem. All the data obtained in the experiments were processed by
generally accepted methods of statistical analysis for large samples [3, 4, 5].

Table 1
Viability of seed progeny of plants Zygophyllumfabago L. with low and high radiation
background

Radiation Sown Laboratory Seedling Measured The average
background of the I : : length of
: seeds | germination,% survival,% seedlings
site roots, mm
4,4-10 pR / hour 400 96.5+0.91 94.61 +£1.18 255 20.02 +£0.09
150-200 pR / hour | 400 87.51 £1.65* | 70.63 +3.16 204 10.25 £ 0.06*

Note: *- the differences between the options are reliable (p> 0.001)
3. Results and discussions

The results of the analysis of the viability of seed progeny of plants grown under low and
high radiation backgrounds are shown in Table 1. It follows from the data in the table that
laboratory germination of seeds, and survival of seedlings under high radiation background are
significantly lower than with low radiation, and the length of the roots turned out to be half as
long. The low radiation background is practically close to the natural one, and therefore, long-
term chronic irradiation of plants against a high background has a clear inhibitory effect, which
is especially pronounced along the length of the roots. The inhibition of seed germination with a
high radiation background is also confirmed by the frequency of distribution of roots of different
lengths (fig. 1).
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Fig. 1. Frequency of distribution of the number of roots of different lengths with high and low radiation
backgrounds.
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To assess the biological effect of radiation, it is important to study the cytogenetic effects,
which are a sufficiently accurate and fast test for assessing the effectiveness of radiation and a
criterion for its mutagenic effect.

For this purpose, we carried out a cytogenetic analysis of mitosis in the cells of the
seedling meristem. The study of mitosis made it possible to assess the level of cell proliferation
and the frequency of chromosomal aberrations in ana- and telo-phase cells. The results of the
obtained data are shown in Table 2.

Table 2
Cytogenetic analysis of the proliferative activity of seedling meristem cells and the frequency of
chromosome aberrations at low and high radiation background.

" Quantity dividing Anaphase with
= _§ % @ cells rearrangements
SE9E E 3 wP | e | 3 P
ST F| E| %=s% Y g | %:S%
I <= c > >
a - < c c
4,4-10 | 1880 | 235 | 12.53+0.08 170 5 294 +1.30
4.88 > 5.79 >
150-200 | 2692 | 252 | 9.36+0.31 0.001 249 48 19.27+2.51 0.001

From the data in the table, it follows that with a high radiation background, there is a
significant decrease in the level of cell proliferation and a significant (6.5 times) increase in the
frequency of chromosome aberrations. To assess the biological effect of radiation, it is important
to study cytogenetic effects, which are a sufficiently accurate and fast test for assessing the
effectiveness of radiation and a criterion for its mutagenic action [6, 7, 8]. Thus, the results of
experiments have shown that there is a certain relationship between a decrease in the viability of
seeds and genetic disorders that occur in them with chronic exposure. In particular, a decrease in
the level of proliferative activity of cells, and death of cells with aberrations can cause growth
inhibition.
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BJUSHUE PAJJMOAKTUBHOI'O 3ATPSI3SHEHUS HA TEHETUUYECKUI
ATIITIAPAT HEKOTOPBIX PACTEHUM

N.10. ®punynodexon

Pe3rome: B nanHoit paboTe n3ydyaeTcs BIUSHUE PAAMOAKTUBHOTO 3arps3HEHNs Ha TECHETHYECKHH armapar
Zygophyllum fabago L. [Inst oneHKr OMOJIOTMYECKOro ACHUCTBUS paJHallii Ha pacTeHUs ObUIM M3YyUYCHBI
nuToreHeTndeckue 3(QeKTsl, KOTOPbIE ABSIOTCA AOCTATOYHO TOYHBIM U OBICTPBIM TECTOM AJISI OLECHKH
3¢ PEeKTUBHOCTH paguallui U KPUTEPUN €r0 MyTareHHOTO NeUCTBUs. Pe3yinbTaThl OMBITOB [TOKAa3alH, 4TO
CYLIECTBYET OIpeJesieHHasi CBSA3b MEXIY CHIKEHHEM >XH3HECIIOCOOHOCTH CEMSH M TeHETUYEeCKUMHU
HapyIICHUSMH, BO3HUKAIOIMMU B HAX MPU XPOHUUYECKOM OOJydyeHHH. B 4acTHOCTH, CHIKEHHE YPOBHSI
nposndepaTUBHON aKTHBHOCTH KJIETOK, THOENb KIETOK ¢ adeppalusiMi MOTYT BbI3bIBaTh TOPMOKEHHE
pocrTa.

Knrouesvie cnosa: paarioakTHBHOE 3apakeHUE, paauallis, HUTOTCHETHYCCKHH aHalM3, XPOMOCOMHBIC
abeppanmu, Ononorundeckuit 3pdext

RADIOAKTIV CIRKLONM®ONIN BOZi BITKILORIN
GENETIK APARATLARINA TOSIiRI

I.Y. Fridunbayov

Xiilasa: Toqdim olunan isda radioaktiv ¢irklonmanin Zygophyllum fabago L-nun genetik aparatina tosiri
Oyronilmisdir. Radiasiyanin bitkilora bioloji tasirini giymotlondirmak {iglin sitogenetik tosirlor todqiq
edilmigdir ki, bunlar radiasiyanin effektivliyini giymotlondirmak ti¢iin kifayoat godor dagiq vo siiratli
testdir. onun mutagen tasirinin meyari. Tacriibalorin naticalori gostordi ki, toxumlarin hoayat gabiliyyatinin
azalmasi ilo onlarda xroniki siialanma zamani yaranan genetik pozgunluglar arasinda miiayyan alage var.
Xiisusila, hiiceyralorin proliferativ foaliyyatinin saviyyassinin azalmasi, aberrasiyalari olan hiiceyralorin
6limii boyiimonin langimasina sabab ola bilar.

Acar sozlar: radioaktiv ¢irklonmo, radiasiya, sitogenetik analiz, xromosom aberrasiyalari, bioloji effekt
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