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Abstract. The article deals with the peculiarities of the transformation of the
Srivashshya soil in an example of a comparative analysis of soil transformation in
the Novotroitsky region and the Azov-Sivash National Natural Park under the
influence of natural and anthropogenic factors.

Soils of the Northern Pryvashshya, namely Novotroitskiy district, undergo
significant transformations caused by anthropogenic activity, quickly lose their
positive properties when irrational agricultural use.

Long-term use of soils in arable land and, in particular, the use of
reclamation measures, predetermine the existence of soil processes that differ from
those existing in the natural environment and are currently poorly understood. In
today's conditions of use of land resources, precise information is needed on the
features of the qualitative state of saline soils for monitoring and rational
agricultural use, in connection with which the issues studied are of particular
scientific and practical significance.

On the basis of the comparative analysis, the differences between soils of
agricultural use and soils, which do not undergo anthropogenic influence, that is,
are in the natural state within the protected areas, are determined. It is proved that
the soils of the protected area in comparison with the soil cover of Novotroitsky

district, will not undergo significant anthropogenic influence. The territory of the
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Novotroitsky district is characterized by large scale devastation of agricultural
land.

Key words: Azov-Syvash national natural park, soil cover, agro-transformed soils,
reclamation, natural and anthropogenic factors.

Topicality.

The urgency of studying the peculiarities of soil transformation on the basis
of comparative analysis of the soil cover of the Novotroitsky district and the Azov-
Sivash National Natural Park is due to the fact that the soils of the studied region
undergo significant transformations under the influence of anthropogenic activity.
As a result, relevant degradation processes are becoming widespread in this area,
such as: secondary irrigation salinization of soils, wind erosion, decrease in humus
content, which affects the change of qualitative characteristics of the soil of the
region, which directly leads to a decrease in the soil fertility of the investigated
area.

Prolonged involvement of soils, which have solonoctane properties to arable
land, and especially the use of meliorative measures, cause the appearance of soil
processes that differ from those existing in the natural environment and at this
stage of their development are not sufficiently studied. That is why, on the basis of
comparison, we need to find out the existing differences between soils of
agricultural use and soils that do not undergo anthropogenic influence (in the
natural state) within the protected areas. It is also important to find out the causal
relationships that cause changes in soil-forming processes.

Analysis of recent research and publications.

According to the definition of many soil scientists, soils having solonoctane
properties belong to complex natural entities with a long history of genesis and
evolution, but so far remain insufficiently studied.

The peculiarities of the development of the corresponding soils, under the
influence of anthropogenic factors, were described in the works of S.P. Semenova-
Zabrodina, V.D.Muha, A.M.Mozeyk, M.P.Panova.



In today's conditions, when the process of land reform is actively under way,
precise information on the qualitative state of the soil for monitoring and
compiling a system of rational agricultural use is needed, which is why the relevant
issues acquire special scientific and practical significance.

Improving the quality of soil characteristics requires a more in-depth analysis
of existing data and their use in further research.

The purpose of the study is to determine the patterns of changes in properties
and the direction of evolution of the transformed soils of the Ssivashshya on the
basis of a comparative analysis of the soil cover of the Novotroitsky region and the
Azov-Sivash National Natural Park.

Materials and methods of research.

Used literary and online sources, as well as materials of their own research. In
the course of the research, the method of field research was used to study the
features of soil transformation as a result of the influence of various factors on the
ground; the method of analysis, systematization and synthesis of literary sources
for determining the conditions and processes of formation of the soil cover of the
region of research, its dynamics; the cartographic method was used to create a
mapping pattern for the distribution of soil types, vegetation cover within the
Novotroitsky region; the comparative-geographic method is used to analyze the
differences in the composition and fertility of irrigated and non-irrigated soils; The
method of analysis of interconnections and interdependencies is used to analyze
the influence of climatic conditions on the formation of soil composition and its
fertility.

Results of the research and their discussion.

The explored area covers the southern part of the Black Sea Lowland, which
in tectonically corresponds to the Black Sea Basin and is a steppe plain. On the
coastal part there is a distribution of shallow bays and saline lagoons [2].

The geological and geomorphological structure of the territory of the
Northern Prisivash is characterized by its location on the border of the ancient and

young platforms. The features of the geological structure of the region of research



are due to sedimentary rocks with a capacity up to 3000 m and lie on the
Precambrian crystalline basement.

In the Quaternary period, the Prisivash subsoil was subjected to epyrogenic
motions mainly of a negative sign, as a result of which this area was constantly
flooded with the sea, resulting in the parent rock having saltinating properties. At
this stage of development, slight elevations of individual sites are observed against
the background of general epirogenetic subsidence. Disjunctive disturbances of the
earth's crust and depleted phenomena in the territory of the Northern Prisivash are
not observed [4].

The process of soil formation in the studied territory proceeds against the
background of clearly expressed vertical zoning and depends on arid climatic
conditions, salinity of soil-forming rocks and a very low level of natural drainage
of the territory, which in turn led to the formation of dark chestnut, meadow
chestnut sootlonceous soils, chestnut sootolenic soils and solonetines chestnut [6].
The presence of a large set of salt and saline soils, as well as semi-hydromorphic
and hydromorphic soils complicate the structure of the soil cover of the

investigated area (Fig. 1).



Fig. 1. Mapping of the soil of Novotroitsky district
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Meadow-chernozem and turf solodizyli gley soils and malt.
Source: compiled by the author on the basis of [2].

Soil cover of Novotroitsky region undergoes significant transformations under
the influence of anthropogenic factors, as a result, the spread of such degradation
processes as secondary irrigation salinization of the soil, the spread of wind
erosion, which leads to a decrease in the content of humus in the soil, so that the

soil quickly lose its positive properties in the irrational agricultural use [5, 7].



The researches have established that the content of humus in the upper layer
(0-60 cm) of soil, where the plowing plots and unplanned soils are applied, have
not undergone significant changes. In the layer of soil directly used in arable land,
humus content in planted and unplaced soils varies within 1,9-2,0% (Table 1). It is
observed its uniform distribution on the profile of the soil with its regular decrease
with depth. Humus reserves in the upper layer (0-60 cm) of planted soils are
slightly larger (123.4 t / ha on the plantation at 116.9 t / ha on the control) (Fig. 2).

1. Dynamics of the total content of humus (%) in the salinity of the

chestnut territory of the Novotroitsky district

Year Depth, Version
centimeters Plot Control
2016 0-30 1,7 2,0
30-40 1,6 1,6
40-60 1,4 1,0
2017 0-30 2,3 2,0
30-40 1,8 1,8
40-60 1,7 1,0
2018 0-30 2,2 2,0
30-40 1,9 1,7
40-60 1,7 1,0

Source: compiled by the author on the basis of [6].
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Fig. 2. Dynamics of the total content of humus in the solonets of chestnut
territory of Novotroitsky region during 2018



Source: own development of the author.

Azov-Sivash National Natural Park is a protected area under the protected
steppes, where the soil cover along the Gulf of Sivash has a certain specificity
associated with the conditions of formation [3]. Soils of the protected area in
comparison with the soil cover of Novotroitsky district, will not undergo
significant anthropogenic influence.

The territory of Novotroitsky district is characterized by large scale plowing
of agricultural land. As a result of the sprouting of saline soils some changes occur
in the morphological structure of their profile. Hollow-eluvial, eluvial and partially
illuvial horizons are formed in saline soils. There is a decrease in the power of the
illuvial horizon by 5-10 cm. Annual annihilation leads to the spread of deflation
processes and water erosion of the soil. the enhanced interaction of soils. Pesting of
soils is accompanied by changes in their mechanical composition.

The use of plowing plowing and the use of reclamation measures leads to
certain changes in the organization of the humus profile and the content of the
humus itself in dark chestnut sootlon soils. When using the abovementioned
methods of cultivating the soil, the upper part of the soil profile, having the
maximum reserves of humus moves deeper, therefore, in the near future there is a
decrease in the content of humus in the arable soil layer by 15-20%. In the layers
of the soil profile, located deeper (30-60 cm), there is an active process of
increasing the organic matter by 40-80%, compared with the same depth on
unplanned soils.

In unplanned variants of solonetines of chestnut and dark chestnut soils, there
is a process of reducing the content of mineral salts. The process is influenced by
precipitation and meliorative measures, namely irrigation.

With the prolonged use of planted solonetz and the so-called mono-chestnut
sootlonite soils, there is no restoration of the process of salinization during the
study period, which is confirmed by the lack of a texture division of the soil profile
on the eluvially illuvial horizon, and therefore confirms the continuation of the

positive effect of reclamation plantation plowing [1].



The structure of the profile of the chestnut solonetz can be judged from the
description of the section and the stationary study from 2017-2018 in the territory
of the Prisivash region (Fig. 3).

In planted soil variants there is a uniform distribution of the game in the

meliorated layer (0-60 cm), with the difference between the layer of soil that is

involved in arable land and the layer of 40-60 cm is about 20%, whereas in the

a - unplanted 6 - planted

Fig. 3. Structure of the profile of salt of chestnut deep-sunny-bellied light-
flask on the territory of Novotroitsky district: a- unplanned; b- planted.

Source: author's photo.



In saline soils, which are not involved in plowing plowing, the content of
humus in the arable layer has not changed significantly. The content of humus in a
layer of 30-40 cm increases due to the root parts of plants that ensure the flow of
ash into the soil. The appropriate soil layer has optimal hydrothermal conditions,
and is characterized by depression of mineralization processes. Due to an increase
in the content of humus in a layer of 30-40 cm, there is an increase in its reserves
in the upper layer (0-60 cm) of unplanned solonetsoic soils.

Significant influence on the reclaimed layer causes the annual tillage of the
soil after the reclamation period. As a result, there is a more even distribution of
calcium carbonates, in the layer of soil, which is involved in arable land, the
confirmation of which is a continuous boiling of 10% hydrochloric acid. The
conducted researches have established that in the long-term aftereffects in the
planted soils the cultivated arable layer is isolated, which under the influence of
constant regular cultivation undergoes some changes and becomes uniform in
structure and coloring. Below, in the soil profile, a subterranean layer (30-40 cm)
forms, which also has a homogeneous structure, but somewhat denser in
comparison to the upper layer of soil, with the absence of muddy fractions and the
formation of solonetine horizons. A deeper part is the agro-transformed layer of
soil (40-60 cm), which consists of fractions, which are canceled apart from each
other not only by composition but also by the size of fragments of the original
genetic horizons. Carbonate horizons are located below the agro-transformed layer,
which were not involved in agricultural cultivation and, accordingly, have a natural
structure [7, 8].

Conclusions and perspectives

Consequently, a comparative analysis of the current state of soil cover and
research results, we can conclude the following:

In the natural state, dark-chestnut sootolithic soils are characterized by a clear
division of the soil profile into the eluvial and illuvial horizons. Investigation of the
morphological structure of the soil profile of the soototonic soils of the

Novotroitsky region, which have been involved in arable land for a long time,



showed that the virgin saline pancreatic profile changes somewhat, and if it is
stored as a solonethic, then only in the part of solonets, provided that the depth of
the plowing does not exceed the depth of the occurrence of the solonethic horizon
itself . Meliorative plowing plowing leads to more significant transformations of
the morphological structure of the soil profile. As a result, the mechanical
destruction of the dense solonetsof horizon, the mixing of the eluvial, the illuvial
and the transient horizons, the involvement of calcium carbonates from the earth's
horizons below the arable layer of calcium, resulting in a significant increase in the
profile of the saltinese soils. The ground cover of the Azov-Sivash National
Natural Park undergoes changes only due to the influence of natural factors: there
Is a natural salinization and salinization of soils due to the geographical location of
the territory, the tectonic, geological and geomorphological structure of the
research area, as well as the climatic conditions of the territory concerned.

The transformation of the soil cover of the territory of the Novotroitsky region
occurs both under the influence of natural and anthropogenic factors, and the
transformation of the ground cover of the Azov-Sivash National Natural Park
occurs mainly under the influence of natural factors. When attracting salt and dark
chestnut soils of the Novotroitsky district to arable land and their long agricultural
use, the use of meliorative measures (reclamation plowing and irrigation) caused
some changes in qualitative soil characteristics, especially their salt composition.
They undergo a positive anthropogenic transformation and lose most of those
morphological features and signs, according to which in the virgin state they were
identified as their own solonets or solonethous soils, which in turn determines
plowing plowing as a positive measure of soil optimization in the Novotroitsky

region.
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I.C. IToaboBa, C.B. ®okina

JOCJIIKEHHSI OCOBJIMBOCTE TPAHC®OPMAILIIT
I'PYHTOBOI'O MOKPUBY MPUCUBALLILIS M1 BILIMUBOM
MPUPOIHUX TA AHTPOIIOTEHHUX ®AKTOPIB (HA ITPUKJIAI
HOBOTPOILILKOI'O PAIOHY TA A30BO-CUBACBKOI'O
HALIIOHAJIBHOT'O ITIPUPOJHOIO MAPKY)

Anomayia.y cmammi po3ensioaromscs 0coOIUB0Cmi mpanchopmayii 2pyHmoeo2o
noxkpusy Illpucusawnus Ha nNpuKIAOINOPIGHANLHOO AHANI3Y MpaHcgopmayii
epynmie Hosompoiyvkoco paviony ma A3060-Cusacvkoc0 HAYIOHATLHOSO
NPUPOOHO20 NAPKY NiO 8NJIUBOM NPUPOOHUX MA AHMPONOSEHHUX aKmopis.

I'pyumu  Ilieniunoco Illpucusawwusa, a came Hosompoiyvkoco pationy
3A3HAIOMb  3HAYHUX NEePemBOPeHb CNPUYUHEHUX AHMPONO2EHHON OISIbHICMIO,
WBUOKO 8Mpavyaioms C80i NO3UMUBHI 61ACMUBOCHMI NPU HEPAYIOHATbHOMY
CIIbCLKO2OCN00APCHKOMY GUKOPUCTNAHHI.

Joszompusane euxopucmanHa IpyHmie y pinni i, 0co0IUB0, 3ACMOCYBAHHSI
MeNiopamusHux 3axo0is, 3YMOGNIOIOMb ICHYBAHHS [PYHMOBUX NPOYeCis, SKi
BIOPI3HAIOMbCA 610 MUX, WO ICHYIOMb ) NPUPOOHUX YMOBAX | € HA CbO2OOHI
manogugyeHumu. B cyuacnux ymosax sukopucmanms semenvHux pecypcie Heobxiona
mouHa IHopmayis npo 0coOIUBOCMI SIKICHO20 CMAHY COJIOHYEe8UX IPYHMIE OJis
NPOBEOeHHsT ~ MOHIMOPUHZY — MaA  PAYIOHAIbHO20  CLIbCbKO2OCNOOAPCHKO2O
BUKOPUCMAHHS, V 38 3KV 3 UUM OOCHIONCYBAHI NUMAHHA HADY8AOMb 0COOAUBOT
HAYKOBOI 1 NpaKmMu4Hol 3HAUUMOCMI.

Ha ocnosi nopisnsanvnoco amanizy 3’s1c08aHo GIOMIHHOCMI MIJIC TPYHMAMU
CIIbCbKO20CNO0APCLKO20  BUKOPUCMAHHA MA  IPYHMAMU, SKI He 3a3HAI0mb
AHMPONO2EHHO20 BNIUBY, MOOMO 3HAXOOSIMbCS ) NPUPOOHOMY CMAHI, 8 MeHCax
APUPOOOOXOPOHHUX mepumopil. /{oeedeHo, wo epyumu 3anogioHoi mepumopii y
NOPIGHAHHI 3 2pyHmoeum nokpueom Hosompoiybkozo pationy, He 3a3Haiomb

3HAYHO20  aHMponoz2eHHo2o enaugy. Tepumopia Hosompoiybko2o  patioHy



XapakmepusyemvCs 3HAYHUMU MACWUMAOAMU PO30PEHHs CLIbCbKO2OCNOOAPCLKUX
yeiob.
Knrwwuosi cnoea:A3060-Cusacvkuii HayioHanbHUll NPUPOOHUli NAPK ,2PYHMOBULL
NOKpUB, ACPONEPemeopeHi 2pyHmu, Meniopayis, NPUpooOHi ma aHmpoONno2eHHi
¢axmopu.
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NCCIEJOBAHUE OCOBEHHOCTEHN TPAHCO®OPMALNUN

IMOYBEHHOI'O IMOKPOBA IIPMCHUBAIIbSA IOJ BO3JEHCTBUEM
MNPUPOJHBIX U AHTPOIIOI'EHHBIX ®AKTOPOB (HA NPUMEPE
HOBOTPOHULKOI'O PAVIOHA n A30BO-CHUBALICKOI'O
HAIIMUOHAJIBHOI'O ITPUPOJHOI'O ITAPKA)
Aunomayua.B cmamve paccmampugaromcs o0cobOeHHocmu mpaucgopmayuu
noysenHo2o nokposa Ilpucueawvs Ha npumepe CpaGHUMENbHO20 AHAIU3A
mpancopmayuu  nous  Hoeompouyxozco pauiona u  Azo6o0-Cusauickoeo
HAYUOHAILHO20 NPUPOOHO20 NAPKA NOO GIUAHUEM NPUPOOHLIX U AHMPONOSEHHbIX
¢axmopos.

Ilousvr Cesepnozo Ilpucusawva, a umenno Hoeompouykozo pationa
UCNBIMBIBAIOM  3HAYUMENbHBIX  NPeoOpaA306aHUll  8bI36AHHBIX  AHMPONO2EHHOL
oesimenbHOCmblo, ObICIPO  MEPAIOM  C80U  NOAONHCUMENbHbIE CBOUCMBA NpU
HEPAYUOHANTLHOM CEbCKOXO3AUCTMBEEHHOM UCHOIb308AHUM.

Jlnumenvnoe ucnonvzosaHue noue 6 nAwiHe U, OCOOEHHO, NpUMEHEHUe
METUOPAMUBHBIX  MEPONPUAMUL, 00YCIOBIUBAIONM CYUIeCTN8OBAHUE NOYBEHHBIX
npoyeccog, KOmopbvie OMIUYAIOMCSA OMm Mmex, YMmo CYWecmeyiom 6 NpUpoOHbIX
VCN0BUAX U SGNAEMCS HA Ce200Hs MAIOU3Y4eHHbIMU. B cospemenmnvix ycnogusx
UCNONIL306AHUSL  3EMENILHbIX Pecypco8 HeobXoouma mouHas uHgopmayus o6
0CODEHHOCMAX KAYeCMB8EHHO20 COCMOAHUSL COJOHYOBbIX NOY8 0N NPOGeOeHUs
MOHUMOPUHSA U PAYUOHAILHO2O CENbCKOXO3AUCMBEHHO20 UCNONb308AHUS, 8 CEA3U
C uem uccredyemvle 80npocbl NPUOOpemaiom 0coOyIo HAYUHYI0 U NPAKMUYECKYIO

SHA4YUMOoCns.



Ha ocnose cpasnumenvnozo ananusa vlACHEHO pasiudus medxcoy noueamu
CeNbCKOXO3AUCMBEHHO20 — UCHOIb308AHUSL U NOY6AMU, He  UCHbIMbIEAIOM
AHMPONO2EHHO20  8030€LCMBUs, MO eCMb HAX00AMCs 8 eCmeCmBeHHOM
cocmosHuU, 8 npeoenax NpupoooOXpanHvlx meppumopui. /lokazano, ymo nouewl
3an08e0HOU MEPPUMOPUU NO CPABHEHUIO C NOYBEHHbIM NOKposom Hosompouyrozo
pauiona, He NO08ePIHCeHbl 3HAYUMENbHOMY AHMPONOSEHHOMY B8030€UCMEUIO.
Teppumopusi Hoeompouykozo pationa Xapakmepusyemcs 3HAYUMenbHbiMu
macumabamu pazopeHus cenbCKOX03AUCME8EHHbIX Y20OUl.

Knrwoueesvie cnoea: Azoso-Cusauickuti HAYUOHATbHLIL NPUPOOHBIL NADK,
NOYGEHHBIU NOKPO8, A2PONEpemeopeHu Nou8bl, MeIUopayusl, npupooHsvle u

AHmMponozenHvie haxmopul.



