International Journal of New Economics, Public Administration and Law, Ne 2 (2) 2018

JELR 140

DOI: 10.31264/2545-093X-2018-2(2)-86-98

Nataliia Mironova,
Doctor of Agricultural
Science, Assoc. Prof.

mironova72n@ukr.net
ORCID: 0000-0002-6214-0805

¢ Researcher ID: N-5334-2018

SPIN: 6621-6179

Victor Rybak,

PhD, Assoc. Prof.
ribakvv@ukr.net

ORCID: 0000-0003-3430-2704
Researcher ID: N-4750-2018

Nataliia Shevchuk,

PhD, Assist. Prof.
nshevchuk199@gmail.com
ORCID: 0000-0003-4298-205X
Researcher ID: N-4745-2018
SPIN: 8731-3070

““ Boris Artamonov,

PhD, Assoc. Prof.
Ibboris.54@gmail.com
ORCID: 0000-0001-7108-748X
Researcher ID: N-4692-2018

Halyna Biletska,
Doctor of Pedagogical
Sciences, Assoc. Prof.

biletska_galina2017@ukr.net

ORCID: 0000-0002-6299-1853
Researcher ID: N-4977-2018
SPIN: 2850-4307

Olha lefremova,

PhD, Assoc. Prof.
25efrem@gmail.com
ORCID: 0000-0001-8153-1150

Sergey Shevchenko,
PhD, Assoc. Prof.
sheva911@ukr.net

ORCID: 0000-0001-7558-255X
Researcher ID: N-4859-2018
SPIN: 7274-0755

Department of Ecology, Khmelnytskyi National University,
(Khmelnytskyi, Ukraine)

AGROECOLOGICAL ESTIMATION OF SOIL COVER OF MEDIUM

R
@

URBROECOSYSTEMS (ON THE EXAMPLE OF KHMELNITSKY, UKRAINE)

AGROEKOLOGICZNA OCENA GRUNTOW MIEJSKICH EKOSYSTEMOW
(NA PRZYKLADZIE CHMIELNICKIEGO, UKRAINA)

ATPO3KOJIOTMYECKAA OLLEHKA NOYBEHHOIO NOKPOBA CPEAHUX
YPBEO3KOCUCTEM (HA MPUMEPE I XME/IbHULIKUNA, YKPAUHA)

Abstract

The article assesses the soil condition of the urboecosystem in the medium
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population city, based on the example of Khmelnytskyi (Ukraine) by agrochemical
parameters (acidity, humidity, humus content, nutrients, calcium, magnesium, sulfur),
by the content of lead and by the degree of salinity. It has been determined that for
medium urboecosystems, soils with weak-alkaline and alkaline reactions, low water
supply, low concentration of mineral and water-soluble nitrogen and relatively high
humus content are characteristic. Urbosoils are full with phosphorus, potassium and
calcium, to a lesser extent, with magnesium. Soil salinity, as well as the presence of
lead, are characteristic of areas near motorways, but remain within acceptable limits.
Keywords: urban soils, urboecosystem, agrochemical indicators, lead.

Streszczenie

W artykule jest oceniony stan gruntéw w srednim wg liczby mieszkancow miejskim
ekosystemie na przyktadzie miasta Chmielnicki (Ukraina) na podstawie wskaznikow
agrochemicznych (kwasowosc, wilgotnos¢, zawartos¢ prochnicy, elementy odzywcze,
wapn, magnez, siarka), a takze na podstawie zawartosci ofowiu oraz stopnia zasolenia.
Wyznaczono, ze dla Srednich miejskich ekosystemow charakterystyczne sq gleby o
reakcji stabo zasadowej Ilub zasadowej, niskim zabezpieczeniu wody, stabg
koncentracjq mineralnego i wodorozpuszczalnego azotu oraz wzglednie wysokKiej
zawartosci prochnicy. Grunty miejskie mieszczqg wielkq ilosS¢ fosforu, potasu oraz
wapnia, W mniejszym stopniu — magnez. Zasolenie gruntéw jak i wystepowanie ofowiu
jest charakterystyczne dla terenow potozonych przy drogach, nie przekracza to jednak
dopuszczalnych ilosci.

Stowa kluczowe: grunty miejskie, miejskie ekosystemy, wskazniki agrochemiczne,
otow.

AHHOTaUHsA
Cmamus codepoicum pe3yibmamsl UCCIe008aHUA 20POOCKUX HOY8 8 CPEOHUX NO
YUCTEHHOCTU HACeNleHusl ypboekocucmemax Ha npumepe 2. XmenvHuybkuil (Yrpauna)
N0 aepoOXUMUYECKUM NOKA3amensm (KUCIOMHOCIb, GIANCHOCHb, COOEPIUCAHUSL 2YMyCa,
INIEMEHMO8 NUMAHUSL, KATbYus, MACHUS, CEPbL), NO COOEPICAHUIO CEUHYA U CINEeNneHU
3aconenHocmu. OnpeodeineHo, ymo 01 CPpeOHUX YypOOIKOCUCTHEM XAPAKMEPHBL NHOUBbI CO
CnabowenouHol U WeNoYHOU peakyuel, HUKUM COOepICAHueM 61acu, HesblCOKUMU
KOHYEHMpayusmu MUHEPAIbHO20 U  B0OOPACMBOPUMO20 A30MA U CPAGHUMENbHO
8bICOKUM coOepoicanuem aymycd. Ypbozemvl docmamouno obecneuenvl ¢hocghopom,
Kanuem u Kaibyuem, 6 MeHbulell cmenewu — MmacHueMm. 3aconeHHocmb nous, Kak u
Hanuuue CeUHYA, XaApaKmepHvl OISl YYACWKOS BO3IE ABMOMPAHCNOPIHBIX
Mazucmpainei, 00HAKO HAX0OAMCA 8 npedeax O0ONYCmUMO20.
Knrouesnvle crnosa: 2opoockue nouswl, ypbosxocucmema, XuMudeckulli Cocmag nous,
ceuHey.

Statement of the problem in general The greatest transformation undergo urban
outlook and its connection with important soils, due to their high absorption capacity.
scientific and practical tasks. The increase in  The difference of urban soils from natural
anthropogenic load in urboecosystems, where soils is the redistribution, the change of
most of the population of Ukraine mainly agrochemical and toxicological indicators.
concentrates, is accompanied by Soil pollution in cities is mainly due to
anthropogenic pollution of the environment. emissions from motor vehicles and industrial

N.Mironova, H. Biletska, V. Rybak, O. Iefremova, N. Shevchuk, S.

Shevchenko, B. Artamonov
87



International Journal of New Economics, Public Administration and Law, Ne 2 (2) 2018

enterprises, as well as the result of people's
progressive construction activities. In its turn,
the types of pollution and its scale in
conditions of different urboecosystem sizes
significantly  differ, which causes the
formation of urbosoils with different physical,
chemical, toxicological and other properties.
Therefore, the study of the ecological state and
the characteristics of urban soils in urban
ecosystems with different population numbers
is an important task, since in the future this
information enables people to analyze and
take effective management decisions for the
relevant city services in order to prevent soil
contamination.

Analysis of latest research where the
solution of the problem was initiated.
Studies of transformation processes of natural
soils in urban conditions were conducted by
both domestic and foreign scientists.
Environmental problems of urban lands on the
example of large cities were investigated by
Ya.V.Genyk (1994), 0.V.Didoshak (2000),
V.P.Kucheriavyi (2001), O.V. Medvedieva
(2004), N.L. Rychak (2006), I.M. Voloshyn
(2013) and others.

The city of Khmelnytskyi is an
administrative center of the Khmelnytskyi
oblast, occupying the area of 86 square km,
and the population of the city is about 270
thousand people. This is an industrial,
commercial and cultural center of Podillya and
the southern part of Ukrainian Volyn, located
on the banks of the South Buh River, which
flows into the Black Sea.

According to socio-economic indicators, the
city is typical among the regional centers of
western and central Ukraine. The largest share in
the industrial production of the city is occupied
by chemical and petrochemical, machine
building and food industries, as well as
construction. In general, the man-made factors of
the urban ecosystem of the city of Khmelnytskyi
are formed as the result of the impact on the
environment of transport, industrial enterprises
and utilities.

Natural soils of the city of Khmelnytskyi
were formed mainly on carbonate forest
deposits, the most common are forest-steppe
cinder soils, which combine clear-gray forest

sails, gray forest soils and dark gray cinder soils.
The expansion of the city leads to a steady
reduction of the areas of land with natural soils
due to their transformation into urbosoils. More
than half of the territory of Khmelnytskyi is
occupied by anthropogenic deposits (bulk,
including soils of bulk constructions, artificial
road coverings, ditches from mineral processing,
a planar cultural layer, deposits of artificial
reservoirs).

Aims of the paper. The purpose of the
study is to assess the state of the urban soils of
the city of Khmelnytskyi according to
agrochemical parameters (acidity, humidity,
content of humus, nutrients, calcium,
magnesium, sulfur, as well as chemical
elements that characterize the salinity of soils)
and to the content of lead. To do this, 9 test
areas were selected on which the soil samples
were collected. The test areas were laid down
on the territory of the city in such a way that
they included various types of anthropogenic
influences, characteristic of the medium scale
urban ecosystems (Fig. 1):

1) the impact of industrial enterprises
(industrial zones):

e test area 1 — plant for the production of
thermoplastic machines;

etest area 2 — the factory for the
production of packaging polymer products
(polyethylene forms, hottles, stretch films,
etc.);

2) the impact of recreational activities
(recreational zones):

o test area 3 — park of culture and rest
named after Mykhaylo Chekman is a park
with the landscape architecture of local
significance, located on the right bank of the
urban reservoir on the South Buh river. The
area of the park is 140 hectares. There are
more than 30 species of trees and shrubs
growing on its territory, a network of natural
and artificial canals is organized, a summer
theater, a dance floor, pavilions, attractions,
sports and children's playgrounds, a zoo,
places for rest;

e test area 4 — arboretum ‘“Podillya” is a
park with the landscape architecture of local
significance. The area of the dendrological
park is 30.5 hectares, 174 species of
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ornamental forms of wood plants grow on its
territory brought from the botanical gardens of
Moldova and Ukraine;

3) the influence of water protection zones
of water objects of the city (flood territories):

o test area 5 — the floodplain of the Ploska
river, which falls into the South Buh River
within the city area;

o test area 6 — water protection zone of the
lake in the Ozerna neighborhood. The lake is
located on one of the unnamed inflows of the
South Buh;

4) the impact of

(transportation highways):

XMEMbHNUKNA
720

motor

transport

o test area 7 — Lvivske shosse street is one
of the main highways of the South-Western
part of the city;

o test area 8 — Podilska street is located in
the central part of the city. The name of the
street is underlined by the fact that
Khmelnytskyi is located on the territory of
Paodillya the historical and natural-
geographical region of Ukraine;

o test area 9 — Chornovola street is one of
the main highways of the South-Eastern part
of the city.

on of prototype samples

on the city map of Khmelnytskyi

Source: Developed by authors.

Sampling and determination of
agrochemical indices of soils were conducted
in accordance with the normative and
technical documents of Ukraine (DSTU) and
ISO.

Exposition of main material of research
with complete substantiation of obtained
scientific results. Soil response is an important
indicator that has a great influence on the growth
and development of plants, as well as
microbiological, chemical and biological soil
processes. The soil reaction depends to a large
extent on the absorption by plants of nutrients of
soil and fertilizers, the mineralization of organic
matter, the efficiency of fertilizer application,

yield and its quality. Also, acidity of soils greatly
affects the availability of nutrients for plants.
Excessively high (more than 9.0 units) and
excessively low (less than 4.0 units) pH soail
values are toxic to the root system of plants.

For natural soils of Khmelnytskyi, the
numbers of the pH value in the range from 4.0
units (clear-gray cinder soils) to 6.3 units
(typical black soils) are characteristic.
However, under the influence of such morbid
factors as industry and transport, according to
the results of the study (Table 1), there is an
alkalinization of soils.

According to the data obtained, the value
of the acidity of the root-bearing layer in the
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urban soils of the city of Khmelnytskyi varies
widely, however, soils with a light-alkaline
and alkaline reaction predominate. The highest

pH values are typical for the industrial zone
and near the transport highways.

Table 1. Indicators of the pH of urban soils in Khmelnytskyi

o pH pH .
Ne title H0, | Kcr, | Gradation
test area . . the soail
units | units
_ 1 factory for t_he manufacture of 8,25 7,53 alkaline
Industrial thermoplastics machines
zone 5|2 factory for the _productlon of polymer 8,16 7.78 alkaline
products packaging
. Park of culture and rest named after slightly
Recreation | 3 Mykhaylo Chekman 7,94 1 735 1 ikaline
zone 4 | «Podillyax» arboretum 5,43 3,83 sour
Flood 5 | flood plain of the Ploska River 8,11 7,56 alkaline
territories | 6 | water protection zone of the lake 8,08 | 7,58 | alkaline
7 | Lvivske shosse street 8,11 7,60 alkaline
Transportation | g | pijea street 752 | 7,85 | Shightly
highways alkaline
9 | Chornovola street 8,05 7,92 alkaline

Source: Developed by authors.

The closest to the natural parameters is the
pH value of the soil of the "Podillya"
arboretum, indicating the smallest changes in
this edaphotop under the influence of
urbogenesis, including due to the typical
forest-steppe vegetation, which is widespread
in its territory.

Moisture content is an important factor in
soil fertility, which largely determines the
intensity of biological processes, plant growth
and development. At the same time, both the
shortage and the excess of soil moisture can
negatively affect. There are significant
variations in moisture content in the city of
Khmelnytskyi, depending on the season
(Fig. 2). At the end of winter, the soil is well-
humidified and has satisfactory and good
indicators of the total and active moisture
reserve (Table 2, Fig. 3). The greatest
moisture content of the soil is characteristic
for recreational and water protection zones,
whose surface is covered with vegetation,
which, in our opinion, is determined by the
phytomelioration (snow-protection) effect of
developed park and flood phytocoenoses. At
the end of the vegetation season, soil moisture

drops sharply in 2.6-9.0 times (on average 3.3-
4.0 times) in all areas. The same trend is
observed in terms of moisture reserve. Most of
the moisture remains in the soils of parks and
water protection zones. Attention is drawn to
the fact that in the areas most used by the
city's population, the differences in moisture
content in winter and at the end of the growth
season are the largest, indicating a greater loss
of moisture in these areas. In our opinion, this
is due to an increase in soil density, which
causes deterioration of water and physical
properties, and according to the data [10], it
contributes to a decrease in moisture up to
14 % of the initial value in the warm months
of the year. Most moisture is preserved in the
"Podillya" arboretum, the territory of which
has a thick vegetation (trees, shrubs, grass
cover), which reduces solar insolation. Thus,
in the summer, urbosoils lose a significant
amount of moisture, while an effective factor
in preventing these losses is green planting.
This necessitates the preservation of green
plantations as the most important elements of
the urboecosystem.

The main feature of the soil is the presence
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in it of a specific group of organic substances -
humus compounds, which are formed during
the decomposition and humification of organic
residues. The content of humus in urban soils
varies depending on its amount in the original
natural soil, as well as on the use of mineral
and organic fertilizers, the introduction of

organic substances in urbosoils is higher than
in the background soils. In all the old urban
soils, especially in the soils of parks, squares,
gardens, the content of humus reaches values
from 8 % to 12 %, and on average from 4 % to
6 %. Sometimes the "old-soiled" lands acquire
the character of blacksoil-like ones [10].

organic rubbish, etc. As a rule, the content of

W, %
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40 7
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78,12
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7
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Transportation highways

Fig. 2. Humidity of the soil of the city of Khmelnytskyi

Source: Developed by authors.

Table 2. Total moisture content in soils of Khmelnytskyi city, mm

Ne Title by 28.02.2017 | by 20.09.2017
test area
factory for the manufacture of 56.7
1 . - ' 17,80
. thermoplastics machines
Industrial zone -
a factory for the production of polymer 48,9
2 . 5,42
products packaging
. Park of culture and rest named after 116,4
Rec;rs:gon 3 Mykhaylo Chekman 15,45
4 | «Podillya» arboretum 53,9 25,94
Flood 5 | flood plain of the Ploska River 92,9 27,99
territories 6 | water protection zone of the lake 64,0 18,84
) 7 | Lvivske shosse street 46,2 11,49
Transportation 8 | Podilska street 67,5 20,23
highways
9 | Chornovola street 34,9 10,22

Source: Developed by authors.
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28.02.2017

20.09.2017

Fig. 3. Active moisture reserve in the soils of the city of Khmelnytskyi, mm

Source: Developed by authors.

As a rule, the content of organic substances
in urbosoils is higher than in the background
soils. In all the old urban soils, especially in
the soils of parks, squares, gardens, the
content of humus reaches values from 8 % to
12 %, and on average from 4 % to 6 %.
Sometimes the "old-soiled" lands acquire the
character of blacksoil-like ones [10].

As a rule, the content of organic substances
in urbosoils is higher than in the background
soils. In all the old urban soils, especially in
the soils of parks, squares, gardens, the
content of humus reaches values from 8% to
12%, and on average from 4% to 6%.
Sometimes the "old-soiled" lands acquire the
character of blacksoil-like ones [10].

Our data on the content of humus in the
soils of Khmelnytskyi (Fig. 4) correspond to
the general trend. In general, the average index
of humus content in urbosoils of the city of
Khmelnytskyi is 4 % and is higher than in the
natural soils of this territory (2-3 %). The
highest values are forecasted for recreational
and flood areas, which is stipulated by
measures to improve plant growth in these
areas of the city. Also, the formation of humus
is facilitated by the constant natural
transformation of plant remains and the least
impact on industrial enterprises and transport.
The smallest values corresponding to the
natural background indicators are recorded on

test areas located in the industrial zone. The
content of humus closely correlates with the
value of the active moisture content in the soil
(the correlation coefficient is equal to 0.91),
because the process of humus accumulation is
much slower under low humidity conditions.

Important for soil ecosystem functions is
the content of nutrients (nitrogen, phosphorus,
potassium). The content of total nitrogen in
different soils ranges from 0.03 % to 0.50 %
[11]. Alkaline hydrolyzed nitrogen
characterizes the degree of soil cultivation, as
well as the degree of nitrogen supply, since its
content is closely correlated with the content
of nitrogen removed, humus content, total
nitrogen and nitrification capacity. Due to lack
of nitrogen, inhibition of plant growth,
necrosis, dryness is observed.

When determining the content of mobile
forms of nitrogen (mineral and alkaline
hydrolyzed), their insufficient content in the
soils of the city was detected (Table 3), except
recreational and flood areas.

The content of alkali hydrolyzed nitrogen
is closely correlated with the content of humus
in the corresponding areas (the correlation
coefficient is equal to 0.94). This indicates that
the content of mineral fertilizer residues in the
city is minimal, and the main source of
nitrogen is organic compounds of the soil.
Low intensity of nitrogen accumulation can be
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explained by slow microbiological processes,
including due to low moisture supply of
urbosoils. Phosphorus in soil is found in two
forms mineral and organic. Organic
phosphorus can participate in various chemical
reactions, and it becomes available to plants
after mineralization of organic matter. The
content of total phosphorus in soils ranges
from 0.05% to 0.15 % P,0s, most of the
phosphorus of the soil is in hard-to-reach
forms that becomes available to plants due to

the influences of root isolates and
microorganisms [11].

Potassium is the third most nutritious
element for plants after nitrogen and

phosphorus. It is absorbed, mainly in the ionic
form and in the form of the K + ion, and plays
a significant role in maintaining the
electroneutrality, both in the soil solution and
in the plants. It neutralizes the negative
charges of anions of nitrates, phosphates, and

the like. The need for plants in potassium is
high, which often exceeds the potential of
soils [12].

The content of total potassium in soils is
0.5-29 % K,O. In the soil it is in various
forms: water soluble, exchangeable, fixed,
potassium of microorganisms and potassium
of minerals. Water-soluble and directly
exchangeable potassium is well absorbed by
plants and is considered as mobile forms of
potassium. Some researchers note high levels
of content of urbosoils and weakly ground
soils with phosphorus and potassium, where
their content can be as high as 100-
200 mg/100 g of soil and 40 mg/100 g of soil
[10]. The content of mobile forms of
phosphorus and potassium in Khmelnytskyi
city urbosoils (Table 4) is smaller than these
data, but in general, the determined
concentrations of these elements correspond to
the medium and high levels of soil contents.

%

8 -

1 2 3 4

Industrial zone Recreation zone

5

Flood territories

6 7 8 9

Transportation highways

Fig. 4. The content of humus in urbosoils of Khmelnytskyi

Source: Developed by authors.

Table 3. Content of mobile nitrogen forms

c O = c o S o S
Ne Title SsS| E8 |852S| £33
= c T =] = ¥ o Ee]
test area E=3 8% |EZLD>3 8%
zZEEl & Z \,2 El &
. factory for the manufacture
Industrial zone | 1 Y \ . 013 | very low 7.8 very low
of thermoplastics machines
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Continuation of Table 3

a factory for the production
2 of polymer products 0,70 | verylow 9,4 very low
packaging
Park of culture and rest .
3 named after Mykhaylo 0,81 | verylow 22,7 increased
Recreation zone Chekman
4 «Podillya» arboretum 1,53 low 16,5 medium
5 flood plain of the Ploska 0,38 | verylow 16,0 medium
Flood territories River
6 water protection zone of the | 1,66 | medium 14,0 low
lake
7 Lvivske shosse street 0.58 | verylow 11,2 low
Trir_lsportatlon 8 Podilska street 0,77 | verylow 11,5 low
ighways
9 Chornovola street 0.44 | very low 6.2 very low

Source: Developed by authors.
Table 4. Content of mobile forms of phosphorus and potassium in urbosoils
of Khmelnytskyi

i 5 _- S o &=
No . 5 S ST |8 BE=o0
(@) < 3 2, X
test area Title RSy 8w f 25 B8
= 6 °= E| O%6
1 ];ig:]og]?;za:rtehgf 10,9 encreased 11,7 encreased
Industrial thermoplastics machines
zone a factory for the . .
2 | production of polymer 6.0 medium 20,6 very high
products packaging
Park of culture and rest . .
R . 3 | named after Mykhaylo 20,1 very high 13,0 high
ecreation
70ne Chekman _ _
4 | «Podillya» arboretum 15,9 high 19,5 very high
5 flt_)od plain of the Ploska 71 medium 293 very high
Flood River ' '
territories 6 water protection zone of 344 very high 651 | Very high
the lake ' '
7 | Lvivske shosse street 41,6 very high 32,3 very high
Trar)sportatlon 8 | Podilska street 19,5 high 19,2 very high
highways
9 | Chornovola street 17,9 high 28,5 very high

Source: Developed by authors.
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Thus, the soil
Khmelnytskyi is  well
phosphorus and potassium.

The upper layers of the soil usually contain
0.7-9.28 % CaO and 0.5-2.3 % MgO. A
significant amount of calcium and magnesium
in the process of plant nutrition can be
exchanged for other cations, for example,
hydrogen [11].

The content of exchangeable calcium and
exchangeable  (mobile)  magnesium in
urbosoils of Khmelnytsky (Table 5) differs
significantly in different parts of the
urboecosystem.

Except for two areas (industrial and near
the highway) the city urbosoils have encreased
and high concentrations of calcium. The
availability of magnesium is lower and is
characterized as medium. In this case, areas
with low calcium content also have low
concentrations of exchangeable (mobile)
magnesium.

Sulfur is one of the main elements of plant

cover of the city of
filled with both

nutrition necessary for normal growth and
formation of their high productivity.
Therefore, sulfur is considered "the fourth
macroelement”, given its physiological
significance, like nitrogen, and the removal
from the soil, which is close to phosphorus in
size. The physiological effects of sulfur and
nitrogen are synergistic, since they play an
important role in the synthesis of protein,
which helps to increase the yield and improve
its quality. The sulfur content in soils is 0.05-
0.25 %. In soils, sulfur may be in the form of
elementar sulfur, hydrogen sulfide, sulfides,
sulfates, sulfites, thiosulfates, and the like. Up
to 90 % of sulfur in the soil is contained in
organic form, which becomes available in the
course of mineralization by microorganisms to
sulfate ion SO,*, which can migrate beyond
the zone of assimilation by root systems.

The determined sulfur content (Table 6)
indicates its rather small concentration in the
urbosoils of Khmelnytskyi, which is much
smaller than the background value.

Table 5. The content of exchangeable calcium and exchangeable (mobile) magnesium
— [y [ c
No . i S % '_E; 8 > g % g g
test area Title % | B qg 5| 2% | 8 g =
g o = (G)
. 1 factory for t_he manufacture of 245 | encreased 15 medium
Industrial thermoplastics machines
zone Ak factory for the producthn of 100 low 7 low
polymer products packaging
Park of culture and rest .
: 3 | named after Mykhaylo 414 | very high 16 medium
Recreation
Chekman
zone 225 22
4 | «Podillya» arboretum encreased medium
5 flood plain of the Ploska 355 high 21 medium
Flood River
territories 6 \I/;it;r protection zone of the 248 encreased 17 medium
7 | Lvivske shosse street 165 medium 14 medium
Trar)sportatlon 8 | Podilska street 217 encreased 27 encreased
highways
9 | Chornovola street 81 low / low

Source: developed by authors.
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Table 6. Content of sulfur, sodium and chlorine in soils of Khmelnytskyi

Qualitativ
(@)} (=)} (=2 .
No =< = = e reaction
° H [=)) —
test area Title £ g % S % to Iead*
%) £ IS content
1 factory for the manufacture of <4,0 1,80 2,5 -
Industrial thermoplastics machines
zone 5|2 factory for the production of <4,0 0,68 <0,01 -
polymer products packaging
3 Park of culture and rest named <4,0 0,85 2,5 -
Recreation after Mykhaylo Chekman
zone 4 | «Podillya» arboretum 128 4,10 1.25 i
. . 7,5 1,05 <0,01 -
Flood 5 | flood plain of the Ploska River
territories 6 | water protection zone of the lake <4,0 3,20 <0,01 i
7 | Lvivske shosse street <4.0 1,60 <0,01 *
Trar_lsportatlon 8 | Podilska street 10,5 2,80 <0,01 +
highways
9 | Chornovola street <4,0 0,95 1.25 *

Note: The qualitative reaction to lead content was conducted relative to the maximum

permissible concentration.
Source: developed by authors.

Sodium refers to elements that are
conventionally required for plants. In the
chemical and physiological sense, sodium is
close to potassium. The main deposits of
sodium in the soil are represented by various
silicate soluble minerals. Sodium content in
urbosoils is 50-70 mg/kg [10].

Chlorine is required for plants in small
quantities. Along with alkaline and alkaline
earth ions, chlorine has a positive effect on
fluidity of tissues and protoplasm of cells.
This element activates the enzymes that carry
out photosynthesis reactions. Today, in the
urban ecosystems, technogenic introduction of
sodium and chlorinated compounds to the soil
is observed with the use of salt and sand
mixtures in the fight against ice-cold, which
may negatively affect the condition of the
urban flora. The determined salinity indices
(the content of sodium cations and chloride
ions) in urbosoils of Khmelnytskyi (Table 6)
are low compared to the concentrations
characteristic of large urboecosystems.

The most widespread heavy metal in the
soils of urboecosystems is lead, the
availability of which is attributed to the
activity of motor vehicles. According to a
qualitative assessment, lead traces were
detected in areas near traffic highways, but its
content did not exceed the maximum
permissible  concentration, therefore no
guantitative determination was made.

Conclusions. As a result of the
agroecological assessment of soils in the
medium-sized urban ecosystems, for example,
the city of Khmelnytskyi, the agrochemical
parameters and lead content were determined
which differ significantly within the city
depending on the degree of anthropogenic
loading. According to the obtained data, the
soils with a weakly alkaline and alkaline
reaction (pH = 5.43-8.25 units) prevail in the
structure of the soil cover. The section of the
recreational zone with forest vegetation is
approximate to the natural value of acidity.
Soil humidity varies depending on the season,
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depending on the presence of vegetation and
the degree of soil compaction. The content of
humus in urbosoils is 2.2-7.4 %, with the
largest values characteristic  for the
recreational and flood areas of the city, the
smallest — for areas of the industrial zone.

For soils of Khmelnytskyi, very low and
low concentrations of mineral (0.13-
0.77 mg/100 g) and alkali hydrolyzed (6.2-
14.0 mg/100 g) nitrogen are characteristic,
except for the recreational and flood areas
where nitrogen provision is characterized as
medium and encreased. Low intensity of
nitrogen accumulation is associated with low
soil moisture content.

Khmelnytskyi's soils are well filled with
both phosphorus and potassium. Most areas
are characterized by high calcium content. The
availability of magnesium is lower and is

Bibliography:

characterized as medium.

All local edaphotops of the city of
Khmelnytskyi have relatively low salinity (the
content of sodium cations and chlorine ions),
which indicates the lack of salinization of
urban soils in the medium size of teritory and
population cities, including near highways.
Also, in these areas, the presence of lead in
quantities that do not exceed the maximum
permissible concentration is determined. In
general, the state of the urban soils of
Khmelnytskyi is satisfactory in comparison
with the metropolises and does not pose a
threat to the functioning of the urban
ecosystem. Along with this, in order to
optimize their condition, it is necessary to
remove uncontrolled consolidations and
increase the number of green plantations.

1. Equiza M.A. Long-term impact of road salt (NaCl) on soil and urban trees in Edmonton, Canada /
M.A. Equiza, M. Calvo-Polanco, D. Cirelli, J. Sefiorans, M. Wartenbe, C. Saunders, J.J. Zwiazek // Urban
Forestry & Urban Greening. — Vol. — 21. — 2017. — P. 16-28.

2. Mark A.S. Laidlaw Case studies and evidence-based approaches to addressing urban soil lead

contamination / Mark A.S. Laidlaw,

Gabriel

M. Filippelli, Sally Brown, Jorge Paz-Ferreiro,

Suzie M. Reichman, Pacian Netherway, Adam Truskewycz, Andrew S. Ball, Howard W. Mielke // Applied

Geochemistry. — Vol. 83. — 2017. — P. 14-30.

3. Hasanov V.H. Ecological-genetically peculiarities and diagnostics of the cultivated urban soils in
the Central Botanical Garden of NAS of Azerbaijan / V.H. Hasanov, S.Z. Mammadova, P.V. Alieva //
Annals of Agrarian Science. — Vol. 15. —2017. — P. 75-79.

4. Takahashi T. The effects of urbanization on chemical characteristics of forest soil in Tamagawa
basin, Japan / T. Takahashi, Y. Kanzawa, T. Kobayashi, D. Zabowski, R. Harrison // Landscape and
Ecological Engineering. — Vol. 11 (1). — 2015. — P. 139-145.

5. Yang Liyun. Nutrients and heavy metals in urban soils under different green space types in Anji,
China/ Liyun Yang, Yuan Li, Kui Peng, Songtao Wu // CATENA — Vol. — 115. — 2014. — P. 39-46.

6. Mipsak O.B. ®i3u4Hi napamerpu MicbKHX IpYHTIB (Ha npuknan micra J{ninponerposceka) / O.B.
Mip3sak // Exororist Ta Hoocdeposoris. — 1999, — Bur. 6 (Nel-2). — C. 208-211.

7. Kyuepsuii, B.IL. (2001) Yp6oekomnorist — CiT, JIbBiB, YKpaiHa.

8. Jlyummmmu O.I'. ®di3uko-XiMmiuHI BJIaCTHBOCTI IPpyHTiIB B ymoBax KwuiBcekoro meramomicy / O.T.
JIyummma, B.I'. Papuenko, H.B. Tlamama, ILII. fIBopoBcekuit / [omoini HauionanbHoi akamemil
arpapuux Hayk Ykpainu. — 2011, — Bumn. 3. — C. 197-204.

9. Tenuk S1.B. BB aHTPONMOreHHMX HAaBaHTa)XXEHb HA CTaH IPYHTOBOIO MOKPHBY MapKOBUX 1
nicomapkoBux HacamkeHb mict Kapmnarcekoro periony Ykpainu / S.B. T'enuk, A.Il. una // HaykoBuit
Bicauk HIITY Vkpainu. — 2013. — Bum. 162. — C. 110-114.

10. TepacumoBa M.M. AHTpPOMOreHHBIC MOYBBI

: reHes3uc, reorpadus, pexynpTuBamis / M.U.

I'epacumoBa, M.H. Crtporanosa, H.B. Moxapoga, T.B. IIpokodreBa. — Cmonenck : Oiikymena, 2003. —

268 c.

11. T'oponniit M. M. Arpoximiunuii ananiz / M. M. T'opoaniit, A. B. bukin, A. T'. Cepmiok — K. :

Apicreit, 2007. — 487 c.

12. Kymaux B.1. Ipyat Ykpainu : BIacTHBOCTI, TeHE3HC, MeHeKMeHT pomtodocti / B.1. Kymuuk, B.B.
IBanina, I'.I. Hecrepos, O.JI. Tonxa, M. JIi, I'. Metst03 : 3a pexn. B.I. Kymunka. — K. : Korgop, 2010. — 414

C.

N.Mironova, H. Biletska, V. Rybak, O. Iefremova, N. Shevchuk, S.
Shevchenko, B. Artamonov


http://www.sciencedirect.com/science/article/pii/S1618866716302850
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/journal/08832927
https://www.sciencedirect.com/science/journal/08832927
https://www.sciencedirect.com/science/journal/08832927/83/supp/C
https://www.sciencedirect.com/science/article/pii/S1512188717300192#!
https://www.sciencedirect.com/science/article/pii/S1512188717300192#!
https://www.sciencedirect.com/science/article/pii/S1512188717300192#!
https://www.sciencedirect.com/science/article/pii/S1512188717300192#!
https://www.sciencedirect.com/science/journal/15121887
https://www.sciencedirect.com/science/journal/15121887/15/1
https://link.springer.com/journal/11355
https://link.springer.com/journal/11355
http://www.sciencedirect.com/science/article/pii/S0341816213002786
http://www.sciencedirect.com/science/article/pii/S0341816213002786

International Journal of New Economics, Public Administration and Law, Ne 2 (2) 2018

References:

1. Equiza, M., Calvo-Polanco, M., Cirelli, D., Sefiorans, J., Wartenbe, M., Saunders, C. and Zwiazek,
J. (2017), "Long-term impact of road salt (NaCl) on soil and urban trees in Edmonton, Canada", Urban
Forestry & Urban Greening, vol. 21, pp. 16-28.

2. Laidlaw, M., Filippelli, G., Brown, S., Paz-Ferreiro, J., Reichman, S., Netherway, P., Truskewycz,
A., Ball, A. and Mielke, H. (2017), "Case studies and evidence-based approaches to addressing urban soil
lead contamination”, Applied Geochemistry, vol. 83, pp. 14-30.

3. Hasanov, V.H., Mammadova, S.Z. and Alieva, P.V. (2017), "Ecological-genetically peculiarities
and diagnostics of the cultivated urban soils in the Central Botanical Garden of NAS of Azerbaijan",
Annals of Agrarian Science, vol. 15, pp. 75-79.

4. Takahashi, T., Kanzawa, Y., Kobayashi, T., Zabowski, D. and Harrison, R. (2015), "The effects of
urbanization on chemical characteristics of forest soil in Tamagawa basin, Japan"”, Landscape and
Ecological Engineering, vol. 11 (1), pp. 139-145.

5. Liyun Yang, Yuan Li, Kui Peng, Songtao Wu and Yang Liyun (2014), "Nutrients and heavy metals
in urban soils under different green space types in Anji, China", Catena, vol. 115, pp. 39-46.

6. Mirzak, 0.V. (1999), "Physical parameters of urban soils (for example, the city of Dnipropetrovsk) ",
Ekol. Noosferol., vol. 6, pp. 208-211.

7. Kucheryavyj, V.P. (2001) Urboekologiya [Urboecology], Svit, Lviv, Ukraina.

8. Lucishin, O.G., Radchenko, V.G., Palapa, N.V. and Yavorovskyj, P.P. (2011), "Physical and
chemical properties of soils under conditions of the Kyiv megalopolis", Dopovidi Natsionalnoi akademii
ahrarnykh nauk Ukrainy, vol. 3, pp. 197-204.

9. Genyk, YaV. and Dida, A.P. (2013), "Impact of anthropogenic loads on the state of soil
cover of park and forest plantations in the cities of Carpathian region of Ukraine", Naukovyi visnyk
Natsionalnoho lisotekhnichnoho universytetu Ukrayini, vol. 162, pp. 110-114.

10. Gerasimova, M.l,, Stroganova, M.N., Mozharova, N.V. and Prokofeva, T.V. (2003),
Antropogennye pochvy : genezis, geografiya, rekultivaciya [Anthropogenic soils: genesis, geography,
recultivation], Ojkumena, Smolensk, Russia.

11. Horodnii, M.M., Bykin, A.V. and Serdiuk, A.H. (2007), Ahrokhimichnyi analiz [Agrochemical
analysis], Aristei, Kyiv, Ukraina.

12. Kupchyk, V.1, Ivanina, V.V., Nesterov, H.l., Tonkha, O.L., Li, M. and Metiuz, H. (2010), Grunty
Ukrainy : vlastyvosti, henezys, menedzhment rodiuchosti [Soils of Ukraine: properties, genesis, fertility
management], in Kupchyk, V.1., (ed.), Kondor, Kiev, Ukraine.

N.Mironova, H. Biletska, V. Rybak, O. Iefremova, N. Shevchuk,

S. Shevchenko, B. Artamonov
98


http://www.sciencedirect.com/science/article/pii/S1618866716302850
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/article/pii/S0883292717301737#!
https://www.sciencedirect.com/science/journal/08832927
https://www.sciencedirect.com/science/journal/08832927/83/supp/C
https://www.sciencedirect.com/science/article/pii/S1512188717300192#!
https://www.sciencedirect.com/science/article/pii/S1512188717300192#!
https://www.sciencedirect.com/science/article/pii/S1512188717300192#!
https://www.sciencedirect.com/science/journal/15121887
https://www.sciencedirect.com/science/journal/15121887/15/1
https://link.springer.com/journal/11355
https://link.springer.com/journal/11355
http://www.sciencedirect.com/science/article/pii/S0341816213002786
http://www.sciencedirect.com/science/article/pii/S0341816213002786

