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their degradation. Therefore, development of protective measures for soils against degrada-
tion processes is a relevant problem nowadays, solving which would preserve soils and improve their condition. The article evaluates
the current condition of degradation of soils in Volyn Oblast. We determined the main aspect of degradation processes, their scales
and territorial distribution. We determined that in the structure of the land fund of the Oblast, 52% is occupied by agricultural land,
indicating high level of agrarian cultivation of lands. For the last 15 years, the structure of the land fund of Volyn Oblast had undergone
insignificant changes, and the most of the area of the land remains unaltered. The area of agricultural lands has somewhat decreased,
whereas the area of forests and forest-covered territory has increased. The area of open lands with no vegetative cover has decreased
by 0.15%. Ploughed fields in the southern districts of Volyn Oblast exceed the allowable limits, accounting for over 60%. We analyzed
the dynamics of the degradation process of soils in the Oblast. We determined that the degradation of soils was to the greatest degree
caused by manifestations of erosion and deflation. Water erosion manifested in the territory of Volodymyr-Volynskyi, Ivanychi, Lo-
kachi, Horohiv, Lutsk and Kivertsi districts. Deflatable soils in the Oblast account for 258.2 thousand ha, most of which are in Kovel,
Turiisk, Rozhyshche, Stara Vyzhivka districts. Measures for improving low-productive lands, and also land conservation, are being
implemented in the Oblast. However, their scale is insufficient. We propose a complex of measures for protecting soils and preventing
their degradation.

Key words: land use, degraded soils, disturbed lands, exhausted lands, low-productive lands, protection of soils, protection of soils
against degradation processes
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Anoranisi. [TpoGiema 3HIKEHHS POJIOYOCTI IPYHTIB B CBITI Ta B YKpaiHi € OAHIEI0 3 HAWTOCTPIMINX EKOJOTIYHUX MPOOIeM.
CrnoxuBalbKUil MiAXiJ y 36MJICKOPUCTYBaHHI IPUBOAUTD JI0 TIOTIPIICHHS SIKICHOTO CTaHy YKpaiHChKUX IPYHTIB, 1X aerpazauii. Tomy
po3poOKa 3aX0/[iB OXOPOHU IPYHTIB Ta 3aXUCTy BiJ JerpajaliiHuX MPOIEeCiB HA ChOTOJIHI € MPIOPUTETHUM 3aBIaHHSIM. BupimieHHs
HOTO J103BOIUTH 30€perTH I'PYHTH i MOJIIMIINTH iX cTaH. METOI0 CTaTTi € OLiHKA CyYacHOTO CTaHy JerpaoBaHOCTI IPyHTIB BonnHcbKo1
001acTi, TEPUTOPIaILHOTO PO3MOALTY Ta AWHAMIKH JCTPAJaIlifHUX MpOIECIB, pOo3poOKa KOMIUIEKCY 3aXOiB OXOPOHH IPYHTIB Ta
3axHCTy iX Bin gerpanamii. [1ix yac nocmimkeHHs 3aCTOCOBAHO: METOAM 300py MaTepiasiB, METOAN CTaTHCTHYHOI 00pOOKHU pe3yibTa-
TiB, KapTorpadidHi METOAN, METO]] EKCIIEPTHUX OLIHOK. BeTaHOBIIEHO, 1110 B CTPYKTYpi 3eMenbHOro (oHay odmacti 52% 3aiiMaiors
cinbehKorocmoaapehbki yriansa. Ile BHCOKHIA piBeHb arpapHOi OCBOEHOCTI 3eMelb. 32 OCTaHHI 15 pPOKIB y CTPYKTypi 3eMEIbHOTO
¢douay BomunHcbkoi oOmacTi BinOyrcs He3HayHi 3MiHM. [Tnoma ciibChKOroCcnoaapCchKuX Yrijib A0 3MEHIIUIACS, HATOMICTD JICIIO
30imbIIIIIacs TIIOIIA JIiciB 1 JicoBkpuTol Teputopii. Ha 0,15% 3meHmmacs mioma BiIKpPUTHX 3eMelb 0e3 POCIMHHOTO ITOKPHBY.
Po3opanicTs B miBAeHHUX paifoHax BoanHCbKOT 00:1acTi MepeBHUIye JOMyCTUMI MeKi i ctaHOBUTH moHa 60%. Haii6inbmoio miporo
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Jierpajianisi I'pyHTiB BUKIMKaHA IPOsiBAME epo3il Ta nedusuil. BoxHa epo3ist nposiBiIseThest Ha TepUTOPIi MIBASHHUX paifoHiB o0nacTi, a
JeursList — MBHIYHUX paifoHiB. B 001acTi HeoCTaTHHO 3 CHIOIOTHCS 3aX0/1H TTOJIIIIICHHS MaJIOIPOyKTHBHUX YTi/Ib Ta KOHCEpBamii
3eMenb. [lepmiodeproBuMy 3axoiaMu 3arno0iraHHs Jerpafalii IPYHTIB Ta BITHOBICHHS MOPYIICHUX I'PYHTIB €: BiTHOBJICHHS OOJIT,
3a00JI0YCHUX 1 MEPE3BOJIOKEHUX 3eMeNb, OOMEKECHHS BUKOPHCTaHHS TOpdoBHII A7 100yBaHHS TOpdy, OOBOAHEHHS iX Ta 3aXHCT
BiJl TOP(HOBUX TMOXKEXK, 30UIBLICHHS JIICUCTOCTI PETiOHY, CTBOPEHHS JIaHAMA()THO-aJalTHBHUX CHUCTEM 3eMJIEpOOCTBa i3 KOHTYPHO-
MEJTiOpaTHBHOIO OpTaHi3alli€l0 TEePUTOpii, EKOJIOridYHO OOIPYHTOBAaHE BUKOPHCTAHHS OpPraHiYHUX Ta MiHEpaJbHUX J00OpUB,
OTpPYyTOXIMIKaTiB, 3aCO0IB 3aXUCTy POCIIMH, BIPOBA/PKCHHS OPraHIiYHOTO 3eMJICpOOCTBA, 320XOUCHHSI 1 CTUMYJIIOBaHHS TPaJULIITHOrO
3eMJICKOPHCTYBAHHS K (haKTOPy CTIHKOTO PO3BUTKY MiCIIEBUX IPOMa/], IPOBECHHS €()EKTHBHOTO IPYHTOBOTO MOHITOPHHTY.

Kniouoei cnoea: euxopucmanms 3emens, 0e2padosani IPYHMU, HOPYWEHI 3eMil, GIONpaybo8ani 3emii, MalonpoOOVKMUGHI 3eMl,

0e2padosari 3emi, OXOPOHA IPYHMIB, 3aXUcm IPYHMI6 610 0ecpadayiliHux npoyecie

Introduction

The agrarian sector is extremely important for
the development of economy of our country, its ex-
port potential and filling of the budget. Decrease in
fertility of soils, their degradation cause significant
economic losses for Ukraine. For example, accord-
ing to the research of the State Institution Soil Protec-
tion Institute of Ukraine (Derzhgruntohorona), during
this century, fertility of the soils is decreasing. This
manifests through decrease in humus content in soils.
Particularly, during the last 20 years, its losses are
assessed 0.4-0.8 T/ha, which at the level of the state
causes losses amounting to 453.4 B hryvnias (Baliuk
et al., 2010).

The main cause of decrease in the fertility of soils
is violation of the technologies of rational arable farm-
ing. The condition of soils, increase or decrease in
their fertility, depend on following the rules of using
these technologies. Most land users take no required
measures oriented at preservation of soils and increas-
ing their fertility. Organic fertilizers are introduced in
insufficient amounts — to 1 T/ha, while scientifically
substantiated requirements are 8-14 T/ha. Structure of
cultivated areas does not correspond to scientifically
substantiated requirements. Monocultures dominate.
At the same time, agricultural crops significantly ex-
haust the soil (sunflower, rapeseed, maize). The mod-
ern approach to land use in our country may be called
the consumer's approach. It causes deterioration of
the qualitative condition of Ukrainian soils, mani-
festation of various processes of their degradation.
Therefore, development of measures for protection
of soils and prevention of degradation processes is a
relevant problem of nowadays, solving which would
allow a preservation of soils as means of production
and an improvement of their condition. The aspect of
agroecological condition of soils and evaluation of
degree of their degradation is closely related to the
analysis of the contemporary ecological condition of
the territory, determining acute ecological problems,
development of local ecological programs and pro-
grammes of the development of the agrarian produc-
tion, implementation of public ecological initiatives.
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Review of previous research. There is a large
amount of scientific studies in the sphere of soil deg-
radation. Most of them focus on regional problems
of use of soils and their degradation: decrease of the
area of agricultural lands and degradation of soils in
Sri Lanka (Nayakekorale, 2020), impact of intensity
of degradation of loess and parameters of functioning
of soils in North Iran (Kooch et al., 2020), erosion
of soils in Russia (Tsymbarovich et al., 2020), evalu-
ation of degradation of lands in Argentina (Garcia
et al.,, 2018), degradation of soils in South Africa
(Maltitz et al., 2019), experimental measures against
degradation of lands in Germany (Wunder et al.,
2019). Many studies focused on soil-science aspects:
changes in fractions of organic compound and struc-
tural resistance of the soil as a result of degradation
and restoration of soils (Jensen et al., 2020), ability of
soils to function and provide ecosystem services (Fine
et al., 2017), study of dynamics of soil-active organic
carbon of Gahai Wetland in north-west China (Wu et
al., 2020). A generalizing pattern was determined in
the works by the International Collective of Scientists
(Nunez-Delgado et al., 2020), and also articles about
implementation of the concept of neutral degradation
of lands (Akhtar-Schuster et al., 2017), minimization
of erosion of organic carbon (Chappell et al., 2019)
and many others.

In Ukraine, degradation of soils and develop-
ment of measures for its reduction were analyzed in
numerous scientific works: ecological condition of
soils in Ukraine was evaluated in the article (Baliuk et
al., 2014) and national reports about the condition of
fertility of soils in Ukraine (Baliuk et al., 2010), sci-
entific and practical basics of protection soils against
erosion in Ukraine (Baliuk et al., 2010), the condi-
tion of soils and peatlands of Ukraine (Truskaveckyj
et al., 2010), the main directions of solving problems
of degradation and desertification of lands in Ukraine
(Movchan, 2017), measures of decreasing the degra-
dation of lands by revitalizing them (Budzjak, 2014)
and many others.

In the scientific literature, the aspects of evaluat-
ing the condition of extent of degradation of soils in
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Volyn Oblast are described quite well. Nonetheless,
the condition of soils intensely changes over time, and
therefore needs timely monitoring. The first and the
most important scientific work in the sphere of study-
ing ecological condition of soils in Volyn Oblast is
the monograph (Molchak et al., 1998). Soils in Vo-
lyn Oblast, and also partially their current condition
and peculiarities of anthropogenic transformation,
were analyzed in the monograph (Shevchuk et al.,
1999). Deflation processes in soils of Volyn Oblast
were studied (Polanskyj, 2015). Impact of drainage
reclamation on soils of Volyn Oblast was analyzed in
the monograph (Zuzuk et al., 2012). Among the re-
cent studies reporting issues of degradation of soils in
Volyn Oblast and measures for its decrease, there is a
collective monograph of scientists of the Department
of Physical Geography of Lesya Ukrainka Volyn Na-
tional University (Fesyuk et al., 2016).

The objective of the article

The objectives of the article were evaluation of
degradation extent of soils in Volyn Oblast, territorial
distribution and dynamics of degradation processes,
development of a complex of measures for protection
of soils and their protection against degradation.

Materials and methods of research. To prepare
the article, we used the materials of Polesia Rese-
arch Station of the Institute for Soil Science and
Agrochemistry Research named after O.N. Sokolov-
sky, Volyn Oblast State Project-Technological Cen-
ter of Protection of Fertility of Soils and Quality
of Production, the Main Management of State
GeoCadastre in Volyn Oblast, and also materials of
our own studies. During the research, we used a broad
arsenal of methods of scientific research: methods
of collecting materials (work with fund materials,
reconnaissance, expedition method), methods of
statistical analysis of the results, cartographic methods
(development of analytical maps, work with electronic
cartographic services), methods of expert assessments
(for development of measures for protection of soils
and protecting them against degradation processes).

Results and their analysis

The land fund of the Oblast as of 2019 accounted
for 2,014.4 thousand ha, including 1,047.6 thousand
ha or 52% comprising agricultural lands, which indi-
cates the high level of cultivation of lands. Over the
past 15 years, the structure of the land fund of Volyn
Oblast has undergone insignificant changes, while the
total area of the lands remained the same. The area of
agricultural lands somewhat decreased, whereas the
area of forests and forest-covered territory slightly in-
creased. A decrease measuring 0.15% occurred in the

area of open lands without vegetative cover, which
is a positive point from the ecological perspective.
Practically unchanged also remained the area of wa-
terlogged lands and aquatic objects.

Two types of landscapes may be distinguished in
the structure of natural complexes of the territory of
Volyn Oblast, field and forest-steppe types. Use of
lands of the region is to a large extent due to soil-cli-
matic conditions that are favourable for agriculture. In
the structure of agricultural lands of Volyn Oblast, the
leading role is played by tilled lands (tilling). Their
share in the structure of the Land Fund is greatest in
southern forest-steppe districts. The greatest share
of agricultural lands is concentrated in the southern
part of the Oblast and is associated with lowland ter-
rain, distribution of podzolized and chernozem soils,
sufficient amount of heat and moisture. Podzolized
soils dominate in the forest-steppe part of the Oblast.
Among them, the following are distinguished : bright
grey and grey podzolized; dark grey podzolized; pod-
zolized chernozems (Shevchuk et al., 1999).

In the territory of the Oblast, for a long time,
there agriculture has been actively developing. The
ploughed area in the southern districts of Volyn
Oblasy is above the allowable limits, equaling over
60% (Fig. 1): Horohiv (67%), Lokachi (61%), Lutsk
(65%), Ivanychi (60%). The lowest degree of agrarian
cultivation is in the northern districts of the Oblast,
where the share of ploughed lands in their structure
accounts for no more than 20%. When analyzing
agricultural use of lands, it is important to evaluate
the shares and location of the main constituents of
agricultural lands, such as ploughing, multi-year
planting, hay fields and pastures. Their area within
the Oblast is divided unequally. The greatest share
in ploughing was observed in the southern districts,
and smaller in the northern districts, the area there has
more pastures, hay fields, and also a significant share
of lands is occupied by self-sown forests.

The tudy (Fesyuk et al., 2016) determined integral
ecological stability of the soils in Volyn Oblast. Soils
with high stability comprise 819.84 km? (4.05%).
Those are mainly deep chernozem and shallow low-
humus soils, characterized by comparatively high
content of humus, heavy granulometric composition,
neutral reaction of soil solution, which occur exclu-
sively in the forest-steppe part of the Oblast. Stable
soils are distributed over an area of 743.04 km? (3.6%
of the territory of the Oblast). There are meadow-
marshy soils, which are distributed in the territory as
small plots. Turf carbonate, grey, dark grey podzol-
ized soils were evaluated as averagely stable, distrib-
uted mostly in the transitional and forest-steppe zones
of the Oblast in the area of 2,001.92 km? (9.81 %).

241



Fesyuk V.O., Moroz I.A., Kirchuk R.V., Polianskyi S.V., Fedoniuk M.A.

Journ. Geol. Geograph. Geoecology, 30(2), 239-249.

BELARUS

o
',_‘-n—1-|-—|'""i-<.._.n—|"""0
i

POLAND

Plowing of administrative districts, %:

15,0-19,9 | 40,0-59.9
20,0-299 I s00s693
30,0-39,9

e T LN

Prypja

“
p R

Fig. 1. Ploughing of the administrative units in Volyn Oblast (Fesyuk et al., 2016)

The least stable soils are low-humus, poorly satu-
rated and acidic soils of the Polesia: turfy-podzolized,
sandy, loamy sandy and clayey-sandy, and also peat-
marshy and peatland types. They comprise large areas,
accounting for 14,768.00 km? (73.1% of the territory
of the Oblast). Also unstable were sandy and clayey-
sandy types of turfy-podzolized gley soils. They are
approximately distributed over an area of 1,955.84
km? (9.5% of the territory of the Oblast).

Active and ecologically irrational use, coupled
with low integral ecological stability of soils within
the Oblast, lead to degradation processes.

Degradation of soils is deterioration of beneficial
properties and fertility of soil as a result of impact of
environmental or anthropogenic factors (Molchak et
al., 1998).

The main types of soil degradation are (Bridges,
etal., 1979):

- physical degradation (over-compaction, de-seg-
regation, compressor erosion, etc);

- erosion (soil dislodging, washout, alluviation)
and deflation;

- waterlogging, groundwater flooding , flooding;

- exhaustion (de-humification, acidification, al-
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kalinization, trophic impoverishment, secondary sa-
linization, sodification);

- contamination with heavy metals, pesticides,
oil products, other organic and biological pollutants,
radionuclides.

As for over-densification, according to the mate-
rials (Baliuk et al., 2010), there is a slight threat of over-
compaction to soils of the Polesia part of the Oblast,
which may be explained by lower intensity of use and
light mechanical composition. Soils of the southern
(forest-steppe) part of the Oblast were observed to be
under moderate and high threats of over-compaction.

An unfavourable situation is also observed for
the content of humus in the soils of Volyn Olast. Over
the recent decades, there a tendency has been ob-
served toward decrease in humus content in soils, ex-
plained by both natural processes (first of all, erosion-
deflation) and compression of humus in the process
of intense agricultural activities. According to the ma-
terials of the National Report on the condition of soil
fertility (Baliuk et al., 2010), for the recent 40 years,
average annual losses of humus in Polesia accounted
for 0.1-0.2 T/ha, in the forest-steppe — 0.8-1.0 T/ha, in
the steppe — 0.4-0.5 T/ha. Average content of humus
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Fig. 2. Dynamics of the area of disturbed, exhausted and recultivated lands in Volyn Oblast, thous ha (according to the materials

of the Main Management of State Cadaster in Volyn Oblast)

in soils of the Oblast equals 1.56%. This places Volyn
on the bottom rank for humus content in our country.
According to the research (Baliuk et al., 2010), Volyn
Oblast is the only Oblast in the gradation of the lowest
level of humus (less than 2%).

According to the materials of the National Report
on the condition of soil fertility, by acidity, the soils
of the greater part of Volyn Oblast are in the gradation
of pH =4.5-5.5, i.e. acidic soils (Baliuk et al., 2010).

An important indicator that characterizes the ter-
ritory from the ecological perspective is presence of
open areas without vegetative cover, including gul-
lies, rocky places and sands. Based on multitemporal
analysis of the structure of land use, certain specif-
ics were determined: within the Polesia part of Volyn
Oblast, there prevail territories that have been pre-
served in their natural condition, particularly forests
and forest-covered territories, meadows and pastures;
in southern forest-steppe districts, there dominate an-
thropogenically altered lands — lands of agricultural
allocation. The greatest share of open lands with no
vegetative cover (over 1%) is in Volodymyr-Volyn-
skyi and Kamin-Kashyr districts.

Soil degradation in Volyn Oblast was to the high-
est degree caused by manifestations of erosion and
deflation. The territory with manifestations of water
erosion comprises Volodymyr-Volynskyi, Ivanychi,
Lokachi, Horohiv, Lutsk and Kivertsi districts. The
amount of eroded agricultural lands in each district
by 1991 has greatly increased since 1968. For exam-
ple, it was 14.8 against 7.3 thousand ha in Volody-
myr-Volynskyi, 13.8 against 4.4 thous ha in Ivanychi,
21.5 against 9.9 thous ha in Lokachi, 42.2 against
21.8 thous ha in Horohiv, 32.8 against 21.4 thous ha
in Lutsk, and 10.2 against 7.1 thous ha in Kivertsi.
The percentage of eroded soils of the total area of ar-
able land within Volyn Oblast varies. Therefore, par-
tially, in Volodymyr-Volynskyi and Lokachi districts,
it ranges 11-30 %, in Ivanychi and, partially, Horohiv

— 1-10 %, and ultimately, partially, Horohiv, Lutsk
and Kivertsi — 31-50% (Fesyuk et al., 2016).

Annually, 5 T of soil is dislodged from 1 ha in the
Polesia zone, 15-20 T/ha in Volodymyr-Volynskyi,
Ivanuchi, and Kivertsi districts, and 30-40 T/ha in Lo-
kachi, Lutsk and Horohiv districts (Shevchuk et al.,
1999).

Deflatable soils in the Oblast accounted for 258.2
thous ha, including 33.2 thous ha in Kovel district,
27.7 thou ha in Turiisk, 21.9 thou ha in Rozhyshche,
20.1 thous ha in Stara Vyzhivka, 19.9 thou ha in
Liuboml, 19.4 thous ha in Ratne, 19.2 thous ha in
Kamin-Kashyrskyi, 16.5 thous ha in Manevychi, 17.0
thous ha in Liubeshiv, 16.4 thous ha in Volodymyr-
Volynskyi, 4.6 thous ha in Ivanychi, 6.7 thous ha in
Lutsk, 7.2 thous ha in Horohiv and 7.8 thous ha in
Lokachi district (Polanskyj, 2015).

Since then, the situation has obviously changed.
No monitoring of eroded and deflated lands is
currently being performed in the Oblast. Statistical
reports about the condition of lands contain terms
such as disturbed, exhausted, low-productive and
degraded lands.

As of 2019, there were 5,846.51 hectares of dis-
turbed lands in Volyn Oblast (Fig. 2). The greatest
areas are in Horohic district — 20% of the overall pa-
rameter for the Oblast, Kovel — 18%, Turiisk — 12%,
Manevychi — 9%, Stara Vyzhivka — 8%, Kamin-
Kashyrskyi and Ivanychi — 7% in each. Reasons for
disturbance of the lands are different (Rehionalna
dopovid, 2019).

It would also be interesting to compare the areas
of degrading soils in the Oblast in 1996 and 2019 in
terms of administrative districts. According to the ma-
terials of the Main Management of the State Cadaster
in Volyn Oblast, in 2019, compared with 1996, the
area of the degraded soils (including eroded and de-
flated) in Volyn Oblast decreased 376-fold (116 thou
ha to 308 ha). Areas of degraded soils decreased the
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most in Horohiv district — 1,356 times (40,570 ha in
1996 and 29.9 ha in 2019) and Lutsk district — 1,335
times (24,030 ha in 1996 and 18 ha in 2019 ). In other
districts, the decrease equaled 37-357 times. Such dif-
ference between the areas is obviously due not to the
successes of recultivating and ameliorative measures,
but rather the fact that the reports about the condition
of land resources stopped reflecting degraded (mostly
eroded) soils. In order to evaluate the structure of dis-
turbed and degraded soils, it is necessary to perform
scientific research on soil, assessing the degree of soil
dislodgement or deflation of soils, etc. Such studies in
the Oblast have not been carried out since 1996. Un-
til then, there was a program of monitoring degraded
soils, measures of which have been implemented by
the Volyn Institute of Land Management and Oblast
Soil Fertility.

The level of waterlogging of soils in Volyn is one
of the highest across our country. Therefore, in partic-
ular, 41.9% of the territory of the Oblast is occupied
by marshes, waterlogged and overwet lands (Table 1).

Within the Oblast, there are large amounts of peat
(Fig. 3). Therefore, those engaged in agriculture have
an interest in its extraction. There is an especially
strong interest in industrial peat and production of
peat-bricks, which is increasing due to the necessity of
diversification of use of energy sources and maximum
replacement of gas in the structure of the oil-energy
balance.

The consequences of peat extraction and drain-
age reclamation are the reasons for the emergence of
peat fires, which have a catastrophic impact in Vo-
lyn Oblast. The main cause of the fires is burning of
dry areas in pastures and hay fields against the back-
ground of decrease in the level of groundwater and
dry climate over the recent years. The mass media
and social network have started an active campaign
against burning dry grass and leaves, which unfortu-
nately is not that effective so far.

Over the period of 2015-19, the State Emergency
Service of Ukraine in Volyn Oblast recorded 219 cases
of peat fires. A total area of 280.43 ha has been burnt .
The largest areas of burned peat lands were observed

Table 1. Specific weight of waterlogged lands and land in the marshland fund (Zinchuk et al., 2019)

Total area, thous ha Area of the marshland fund, thous ha
) including marshes, includ- | ]
lands in total . including
. overwet lands ing . % of
Region : ; ; ; : % overall drained

in total | in agri- n in drained use

culture | total | agriculture | waterlogged net

gross
Polisia 1,450.3 726.3 786.3 635.3 46.3 675.9 396.1 379.2 58
Overall in 2,0144 | 1,058.7 | 845.2 690.8 41.9 731.8 435.0 416.6 59
the Oblast

Also, within the Oblast, 191 ameliorative sys-
tems operate. The area of dried lands equals 416.6
thou ha (Table 2). The area of ameliorative agricul-
tural lands is 346.7 thous ha. Ceramic drainage pipes
dry 236.6 thou ha. The area of polder system is 47.9
thou ha. Length of the open network of the canals
equals 18.5 thous km (inter-agricultural — 4.6 thous
km and intra-agricultural — 13.9 thous km) (Zuzuk et
al., 2012).

The main problems of dried territories are: over-
drying of sites, pyrogenic formations (burning out
of peatlands), secondary waterlogging, karst devel-
opment, emission of CO,, erosion, overgrowing and
siltification of ameliorative channels, ploughing of
soils immediately adjacent to the canals (Shevchuk et
al., 1999).

Another anthropogenic factor of disturbance and
degradation of soils in Volyn Oblast is peat extraction.
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in Kamin-Kashyrskyi — 137.9 ha (49.17% of the over-
all parameter for the Oblast), Liubeshiv — 26.72 ha
(9.53%), Manevychi — 20.35 ha (7.26%), Rozhyshche
—16.22 ha (5.78%), Stara Vyzhivka — 19.7 ha (7%),
Kovel — 12.47 ha (4.45%), Shatsk — 11.9 ha (4.24%),

Table 2. Drained lands in Volyn Oblast and their distribution (ha) (Zuzuk
etal., 2012)

Of net area
. Overall
Region
area , net . peat-marshy
mineral -
soils Area with
Bceroro depth of
overall peat over
Im
Polisia 374.648 262.426 112.222 22.033
In total
across the | 416,541 291.501 125.040 24.463
Oblast
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Fig. 3. Peat reserves in districts of Volyn Oblast (Rehionalna dopovid, 2019)

Volodymyr-Volynskyi — 9.67 ha (3.45%), Liuboml —
6.74 ha (2.4%), Ratne — 10.71 ha (3.82%), and other
districts — less than 1% (Fesyk et al., 2020).

Peat fires are becoming a significant ecological
problem that threatens not only the ecological condi-
tion of soils but also safety of life of the population.
Pyrogenic formations occupy large areas, worsening
conditions for agriculture, sometimes posing a threat
to territories and objects of the nature reserve fund.
Climatic tendencies of the recent years lead to in-
crease in the number of peat fires and their negative
consequences, including destruction of fertile soils,
decrease in biodiversity, degradation of landscapes,
deterioration of the health of the population, impair-
ment of the carbon cycle and decrease in emission of
greenhouse gases. Therefore, it is necessary to pre-
vent peat fires and reduce their negative impacts in
the future, as well as to use, restore and recultivate
burned peatlands.

Prevention of peat fires requires bilateral regula-
tion of the water regime within the ameliorative sys-
tem, alkalinization of peat soils, increasing their fer-
tility, sanding of dried peat soils. Also, it is important
to carry out such measures as monitoring of burned
peatlands and prevention of ignitions in the natural
ecosystems.

For the purpose of further use, restoration and
recultivation of burned peatlands, it is important to
make a timely inventory-check the burned peatlands,
assess economic and ecological damage, develop a
plan of further use of the territory, determine the pri-
orities of development and propose agricultural and
nature-protection measures (Fesyuk et al., 2020).

Peat extraction damages soils and requires their
recultivation. No such recultivation is taking place in
the Oblast (Fig. 4).

Nonetheless, measures for improvement of low-
productive lands in Volyn Oblast are being imple-
mented. Those measures are called ameliorative and
include hydrotechnical, biological, forest, agrotech-
nical, chemical amelioration. As of 2019, the lead-
ing lands according to improved areas are (Fig. 5):
Turiisk district — 18% of the overall parameter for the
Oblast, Kamin-Kashyrskyi — 10%, Liuboml, Stara
Vyzhivka — 9% in each, Lokachi — 8%, Lutsk — 7%,
Manevychi, Ratne district — 6% in each (Rehionalna
dopovid, 2019).

At the same time, the extent of soil improve-
ments do not satisfy the existing need . Therefore, the
area of the lands that need improvement in the ad-
ministrative districts of Volyn Oblast is much larger
than the areas where the ameliorative land improve-
ment has been made (Fig. 5). The largest areas of the
lands that need to be improved are in the following
districts: Turiisk (3,170 ha, 33% of the overall area in
the Oblast), Ratne (2,801 ha, 30% of the overall area
in the Oblast), Kamin-Kashyrskyi (2,030 ha, 21% of
the overall area in the Oblast). Together with Lutsk
district (541 ha, 6% of the overall area in the Oblast),
these districts make up 90% of the area of the lands
that need improvement. Unfortunately, statistical re-
ports on the condition of lands made by the Service
for the State Cadaster in Volyn Oblast describe no
structure of causes of deterioration of the lands, dis-
turbed lands and measures for their improvement.

Therefore, in the conditions of extensive agricul-
tural land use, agrochemical and agrophysical or agri-
cultural degradation of soils take place. Agrochemical
degradation is characteristic of acidification of soil,
decrease in phosphorus, potassium, and humus. Stud-
ies of agrochemical condition of soils, performed in
the Oblast, allow monitoring of the contents of those
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Fig. 4. Areas of disturbed lands in administrative districts of Volyn Oblast as of 2019 (according to the materials of the Main
Management of State Cadaster in Volyn Oblast)

elements of fertility. Because the soil cover in the property, transformation of the fertility parameters
Oblast has been developed mostly by low-humus may occur in short periods. Agricultural degradation
soils of light granulometric composition, which de- leads to deterioration in the composition of soil layer,
termined their low capacity of absorption and buffer deterioration of water-air regime, physical conditions

Fig. 5. Improvement of low-productive lands in Volyn Oblast as 0of 2019 (according
to the materials of the Main Management of State Cadaster in Volyn Oblast)
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Table 3. Summarised data on conservation of lands in Volyn Oblast as of 2019 (according to the materials of the Main Management

of the State Cadaster in Volyn Oblast)

Lands taken L.m- Lands that need Including
Ne o o der conservation conservation Those in pri- | In state owner- Degraded
Administrative district since 2002 vate ownership ship lands

1 Volodymyr-Volynskyi 88.14 544.60 0.00 544.60 307.85
2 Horohiv 104.8 132.52 0 132.52 29.9
3 Ivanychi 106.9 287.26 90.76 196.5 28.1
4 Kamin-Kashyrskyi 88.45 380.7 0 380.7 0
5 Kivertsi 316.32 511.9 0 511.9 57.4
6 Kovel 284.1 1,146.52 0 1,146.52 0
7 Lokachi 108.932 630 0 630 170
8 Lutsk 334.05 356.4 0 356.4 18
9 Liubeshiv 108.4 101.15 0 101.15 18
10 Liuboml 161.3 435.1 0 435.1
11 Manevychi 191.2 486.2 264.9 221.3
12 Ratne 89.5 291.2 0 291.2
13 Rozhyshche 179.3 244 0 244 16
14 Stara Vyzhivka 42 277.8 0 277.8 0
15 Turiisk 399.01 857.43 2.4 855.03 0
16 Shatsk 10 356.9 142 214.9 142

In the Oblast 2,612.402 7,039.6807 500.06 6,539.603 787.25

of existing of soil biota and plants. All of this leads to
erosive processes.

Agroecological monitoring of soils in Volyn
Oblast was conducted by the Volyn Office of State
Institution Soils Protection Institute of Ukraine (Der-
zhgruntohorona), State Institution Volyn Oblast Lab-
oratory Center of Ministry of Healthcare of Ukraine
and State Ecological Inspection in Volyn Oblast. Den-
sity of ¥’Cs contamination in the agricultural lands is
within 1 Ci/km?, content of *°Sr — up to 0.02 Ci/km?.
In the territory of the Oblast, during 2019, 411 sam-
ples of soil were collected for the monitoring of con-
tamination of agricultural lands with residual amounts
of stable starch-organic pesticides (DDT, HCH and
2,4-D). Out of 131 analyzed samples, no excess of
TLV according to the residual content of DDT was
found. Maximum content equaled 0.0027 mg/kg at
the threshold limit value of 0.1 mg/kg. As for DDT

preparation, there remains a general tendency toward
decrease in the level of contamination of soils and de-
crease in the amount of excesses in limit threshold val-
ues. According to the content of HCH (total amount
of isomers), out of 98 analyzed samples, no excesses
of limit threshold values were found. Maximum con-
tent was 0.001 mg/kg at TLV of 0.1 mg/kg. Regarding
HCH, no changes in detection of isomers were found
over the recent years. No contamination of soils with
2,4-D (amine salt) was recorded during 2019. Content
of each preparation in soils for the recent years have
rapidly decreased (Rehionalna dopovid, 2019).

Conclusions

Analysis of geographic distribution of the main
types of soils in Volyn Oblast reveals that a threat
of physical degradation (over-compaction, de-
segregation, compressor erosion, etc) is insignificant.

trom degradation processes

l Measures to protect soils and protect them }

Protection
against

| ]
EIOSi'?“ Deflation
protection protection

dehumidification

1
P;‘;‘Esifn P{;)gt;c;;?n Flood Pmte_cti?n
idificati i rotection agains
acidification pollution P e

degradation of

peat soils

Fig. 6. Complex of measures for protection of soils in Volyn Oblast and protection of them against degradation
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The reasons for this are light mechanical composition
of soils in the most part of the Oblast, and also
improvement of soil-processing machines, which are
having less impact on soils.

Other types of soil degradation are manifested to
a lesser extent. Therefore, it is necessary to develop
a complex of measures of protection of soils and
their protection against degradation processes. The
protection should include the following groups of
measures (Fig. 6).

The priority measures of preventing degradation
of soils and restoration of disturbed soils are:

- restoration of marshes, waterlogged and
overwet lands in order to preserve biodiversity, reduce
the effects of climate change, increase moisture in
the territory, improve the hydrologic regime of the
surface waters and their quality;

- limiting the use of peatlands for extraction of
peat, flooding and protection against peat fires;

- increasing the extent of forest areas in the
region in order to improve the moisture balance in the
territories, prevent the development of degradation
processes in soils (erosion, deflation), increasing the
efficiency of protection of forests against fires and
pests;

- creating a landscape-adaptive system of arable
farming with contour-ameliorative organization of the
territory in the districts of developed water erosion
and stimulating traditional horticulture as a factor of
sustainable development of local communities;

- ecologically substantiating the use of organic
and mineral fertilizers, poisonous chemicals,
preparations for protecting plants;

- implementing organic farming so as to
improve food safety, protect soils against chemical
contamination;

- conducting soil monitoring, including not only
agrochemical monitoring, but also monitoring of the
condition of soils, especially degraded soils.
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