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KJIACOBMX Ta €THIYHUX PO30DKHOCTEH B CYCITUILCTBI Ha ToH dac [4, p. XXII].

Jlesiki 1X 3axigHI KOJIETH BBaXKarOTh, 10 pedopmu Meiinzi He mpuHecTn
Oa)kaHUX PE3yNbTATIB 1 HE JOBENU J0 CHPaBXKHbOI MojepHizalii Anonii. Boru
TaKOX KPUTHKYIOTh pedopMaTopiB, 3a TE€, 0 BOHH OUIbIIE yBaru MpUIUTHIN
CTBOPEHHIO MOTYXHOI apMii i IMIIEPCHKUM aMOIIlisIM, @ HE PO3BUTKY €KOHOMIKU
ta ocBitH [4, p. XXV].

[TincymoByrouM BCe BWINE 3a3HAYCHE, MOYKHA CTBEP/KYBaTH, IIO HE BCi
IIapy SAMOHCHKOTO CYCIIIBCTBA TIO3UTHBHO CIIPUUHSIIN pedopmu Meiinzi. Jleski
IPyNH HACEJICHHS BBAKAH, MO PePOPMHU MPU3BOIATH A0 BTPATH TPAIUIIAHUX
niHHoctedl. OpHak, Oynu W NpUXWIBHUKKA pedopM, SKI BBOXAIM iX
HEOOXITHUMHU JIJI1 MOJIepHi3aIli KpaiHdu. bBiapliicTh SMOHINB TpaJUIItHO
npuitHsiIa «pedopMu 3BEpXy» 1 JIUIIE OCTAHHIM YacOM Y 3B’SI3KY 3 PEIECIEI0 Y
AMOHCHKIM E€KOHOMIIl MO BIJHOUIEHHIO 10 pedopm Mela3i nmoOLIbIIaIo
CKETICHUCY.
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THE MOST IMPORTANT SILICON FACTORS
IN THE ADAPTATION PROCESS OF PLANT GROUPS
TO ADVERSE ENVIRONMENTAL FACTORS

Silicon (Si) is one of the most common chemical elements of the Earth’s
crust, its content is about 28.8% of the dry mass, and varies from 50 to 400
grams per kilogram of soil. In nature, silicon can be in a solid, liquid or absorbed
state, in particular in the form of silicon dioxide (Si102), silica (Si02enH20),
polysilicic acid oligo salts (H2Si03, H4SiO4). It is a part of clay minerals and
silicates, in its pure form it is found in quartz, opal and other structures. Silicon
(Si) is one of the most common chemical elements of the Earth’s crust, its
content is about 28.8% of the dry mass, and varies from 50 to 400 grams per
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kilogram of soil.

In nature, silicon can be in a solid, liquid or absorbed state, in particular in
the form of silicon dioxide (Si02), silica (Si02°nH20), polysilicic acid oligo
salts (H2SiO3, H4SiO4). It is a part of clay minerals and silicates, in its pure
form it is found in quartz, opal and other structures.

The purpose of this study is to identify various factors of silicon on the
adaptation process of plant communities to the environment.

Data from the literature on research, localization and the role of silicon in
the growth and development of agricultural crops and wild plant species, carried
out by cytological, physiological and molecular biological methods, are
presented. It was found that silicon in a plant cell can exist in three forms:
soluble, bound to high-molecular organic compounds, or in a pure amorphous or
crystalline form. Silicon ions can bind to proteins, amino acids, polysaccharides,
polyphenols, lipids and other substances.

The participation of silicon in the mechanisms of resistance and plasticity
of plants to the action of many abiotic and biotic factors is shown. According to
our research, it was found that the growth of plants in conditions of drought and
soil salinity leads to the active absorption of silicon from the soil by the roots
and an increase in its content in the leaves. This helps to reduce transpiration,
preserve the plant's optimal water balance, increase photosynthesis, and activate
the synthesis of stress proteins under adverse conditions.

Silicon also causes an increase in gene expression of enzymes involved in
the synthesis of osmotically active substances and various secondary metabolites
with protective properties. The participation of silicon in the processes of
strengthening cell walls is of particular importance for the stability of plants.
The polymerization of silicic acid in the apoplast leads to the formation of an
amorphous silicon barrier that prevents the penetration of toxic ions of heavy
metals and aluminum. The need to increase attention to the study of the role of
this element in the adaptation of plants to adverse anthropogenic and climatic
factors is emphasized.

In plants, silicon is contained in the form of silicic acid bound to organic
compounds or in the form of siliceous inclusions (so-called phytoliths), different
in size and shape, including in the form of crystals. All plants are divided into
three classes based on their ability to absorb silicon by their roots: high-,
medium, and low-accumulating silicon. Plants absorb Si through leaves and
roots in the form of silicic acid [1].

Silicon is useful for the growth and development of plants, both under
normal and stressful conditions. This review presents the results of studies of the
structural, physiological, biochemical, and molecular mechanisms underlying
Si-induced plant growth and reduction of the negative effects of dehydration,
salinity, and other abiotic and biotic stresses. In the process of vegetative
growth, the content of silicon in the plant changes [2].

According to our research on horsetail plants (Equisetum sylvaticum), in
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the aerial part of the plant, the total silicon content increased from 3.1 to 4.3%.
From June to August, inclusive, the content of organically bound silicon
decreased by 0.4%, the content of soluble silicon also decreased by almost half
(from 30.2 to 11.2%), while the content of polymeric silicon increased threefold
(from 11, 7 to 33.3%).

Silicon binds to both proteins and lipids, phospholipids and lignin — from
0.4 to 0.7% (in the leaves of Melissa officinalis and Polygonum patulum), with
pectins — from 3.5 to 7.1% (from total silicon content). Most often, the content
of silicon bound to organic substances is about 50% of the total content of
silicon in the plant; for example, in horsetails and clover it is approximately
0.3-2.3% of the absolute dry mass, while the share of organic silicon varies
from 47.5% (in clover) to 89.1% (in young leaves of wheatgrass — Elytrigia
repens ). In other species, the content of soluble silicon is also high and ranges
from 3.3% (spicy horsetail) to 11.2% (horsetail) of the total silicon content.
Polymeric forms of silicon make up from 6.0% (peanut) to 33.8% (horsetail).

So, the molecular mechanisms of increasing silicon’s response of plants to
damage by pathogens have been established. Silicon activates the genes
of chalcone synthase, phenylalanine ammonium lyase, peroxidase, callose
synthetase (B-1,3-glucanase) and chitinase. In this way, the mechanisms that
ensure damage to pathogens and at the same time strengthen the cell walls of the
host plant are activated. In addition to activating the phenipropanoid pathway, Si
can affect plant resistance to pathogens by regulating genes involved in the
hypersensitive response and jasmonic acid-dependent processes.
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Baoum Huuyk,
lean Jlonamko

IHTEI'PAIIA HOBITHIX HABYAJIbHUX NIAT®OPM
Y HNPOUHEC JMCTAHIIMHOI'O TA 3SMIITAHOTI'O HABUAHHAA

VY cydacHOMy CBITI1, IIBUJIKI TEMIIM TEXHOJIOTIYHOTO PO3BUTKY HEBIJ €MHO
NEPETBOPIOIOTh CMOCIO, SKUM MH 3100yBaeMo OCBITy. I[HTerpaiisi HOBITHIX
HaBYAJIbHUX IJIAaTPOPM y MPOLEC AUCTAHLIKNHOIO Ta 3MIIIAHOIO HABYAHHS CTa€
HE JIMIIe aKTyalbHUM, aje W HEOOX1IHWM AacleKTOM Cy4acHOI OCBITHBOI
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