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REGULARITIES OF ECOLOGICAL DIFFERENTIATION OF THE SOILS COVER
IN THE EAST-SLOVAKIAN LOWLANDS

The character of the soil cover in the landscape is depends on the physical geographic regularities of the differ-
entiation the pedosphere (e.g. horizontal zonation, vertical zonation, detailed ecological differentiation, etc.). With
them are associated soil-forming processes to form soil cover of the regions. East- Slovak Lowland has been and is a
typical agrarian ecosystem. The intensity of agriculture in that region is dependent on the production of a range of
soil and from inputs to production. In our paper we'll take the quality of the soils, typologically-production categories
of the soil - soil-fertility of East-Slovak Lowland and also the representation of the soils from aspects of the econom-
ic profitability of crops and comparison these parameters with the Slovak Republic. In line with recent Morphogenet-
ic and soil classification system of the Slovak Republic on the territory of the East- Slovak Lowland, we can define 9
soil groups, 17 types and several subtypes, varieties and forms of soil. Most of the soils on the East-Slovak Lowlands
are uses as agricultural land, till 69 % of the territory, of which 68 % is arable land. It is grown here especially
densely sowing cereal crop (37 %), followed by grain maize (10 %), legumes (5 %), oil plants (10 %), sugar beet (5
%), annual fodder (8 %), perennial fodder products (8 %).

The soil cover on the East-Slovakian plain is different from the soil cover of East- Slovakian hilly country.
While for the soil cover differentiation of East-Slovakian plain is applies mainly azonation (substrate-morphological-
hydrological conditions) for the differentiation the soil cover of East-Slovakian hilly country is applies above all of
barrier zonation and only partially azonation (Podvihorlatska hilly country). The regularities and conditions are sig-
nificantly affecting the fertility of agricultural soils and land use of the landscape. From the aspect of fertility are
dominated here productive category of soils O3 (very productive soils).
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Jucnsik A. A., Buruek Jik., Muxam E. 3AKOHOMEPHOCTH 3KOJIOT MYECKOM TU®®EPEHIIU-
AIIAA TIOYBEHHOI'O ITOKPOBA BOCTOYHO-CJIOBAIIKOI HU3MEHHOCTH

XapaxTep MOYBEHHOTO ITOKPOBA B JIaHAMA(TE 3aBUCHT OT (PU3NKO-TeorpadUuecKux 3aKOHOMepHOcTel audde-
peHImanuu nexocdepsl (HanpuMep, FOPU3OHTAIBLHOW M BEPTHKAIBLHOW 30HAILHOCTH, JIETANBHON 3KOJIOTHYECKOH
muddepernmanuy 1 1.7.). C HUIMH CBsI3aHBI TTOYBOOOPA3YIOIIKE TPOIECCh (HOPMHUPOBAHMSI MOYBEHHOTO TIOKPOBA
pernonoB. OJHUM U3 TaKUX PETHOHOB €CTh BOCTOYHO-CIIOBAIIKAs HU3MEHHOCTbD, KOTOPas ObLIa M OCTACTCSI THITHIHO
arpapHoi 3KOCUCTEMOM. IHTEHCUBHOCTb CEJIBCKOTO XO3SHCTBA B 3TOM PETHMOHE 3aBUCUT OT IPOU3BOJCTBEHHBIX
BO3MOYKHOCTEH TIOYBHI M OT TEXHOJOTHH CaMOTO MPOM3BOJCTBA. B Hamrell paboTe MBI U3y4IIN Ka4yecTBO IOYB, TH-
MOJIOTHYECKHE IPOM3BOJICTBEHHBIE KATETOPHH II0YB, TO €CTh BCE IOKAa3aTeNH INIOAOPOAHs Io4B BocTtouHo-
CIIOBAIIKOH HU3MEHHOCTH, a TAaK)Ke aCIEKThl YKOHOMHYECKOH PEHTA0eIbHOCTH CENbCKOXO3IUCTBEHHBIX KYIbTYp H
CPaBHMJIM 3TH IapaMeTpsl ¢ MoyBaMy B 1ieoM 1o CrioBaukoit Pecriyomuke. B coorBercTBuM ¢ nocienneir Mopdo-
reHeTH4eckoi kinaccupukanueit nous Cnosankoit Pecny0oinku, Ha Tepputopun BocTouHO-ClIOBaIKON HU3MEHHOCTH
MBI BbIIENUIH 9 rpynm noys, 17 TUIOB M HECKONBKO MOATUIIOB Pa3sHOBUAHOCTEH M pa3psaoB MOYB. BONBIIMHCTBO
nouB BocTouHO-ClI0BalKON HU3MEHHOCTH, a 3T0 10 69 % TeppUTOpHHU, UCIOJIB3YIOTCS B Ka4eCTBE CENbCKOXO3sii-
CTBEHHBIX YrOAMH, U3 KOTOPBIX 68 % HMCHOIb3yeTcs Kak MallHU. 3AeCh NPEeUMYIIECTBEHHO BBIPAIIMBAIOTCS 3EPHO-
BbIe KynbTyphI (37 %), Kykypy3a Ha 3epHO (10 %), 6060BbIe (5 %), Maciuunble KynbTypHl (10%), caxapHas cBekia
(5 %), omHOMETHIE KOPMOBBIC (8 %) ¥ MHOTOJIETHHE KOPMOBBIE KYIbTYpHI (8 %0).
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HammMy nccneioBaHUAME BBISIBIICHO, YTO HOYBEHHBIM IMOKPOB BOCTOYHO-CIIOBAIIKOW paBHUHBI 3HAYUTEIHHO
OTJIMYAETCS OT NOYBEHHOI0 NMOKpoBa BOCTOUHO-CI0BALIKON XOJIMHUCTON MECTHOCTU. B TO Bpemsl Kak JUIsl 3KOJIorude-
ckoil aupdepeHnuanuy MMOYBEHHOTO ITOKPOBAa PABHUHHOW TEPPUTOPHH NPUMEHHMBI a30HAIBHOCTH (CyOcTpat-
MOP(OIOTHIECKUA-TUAPOIOTHIECKAE YCIOBHUL), TO XOIMUCTAs TEPPUTOPHST OTHOCHTCS, IPEXKIE BCEro, K OapbepHOit
30HAJBHOCTH M JIMIIb YaCTHYHO K A30HAIBHOM. DTH 3aKOHOMEPHOCTH U YCJIOBHS 3HAUUTENBHO BIMSIOT HA IUIOJIOPO-
JIMe CeJIbCKOXO3SIMCTBEHHBIX 3eMeNIb U 3eMJICTIONb30BaHKe JIaHmadTa peruoHa, 4To 00yciaBiIiBaeT 3/1ech npeoba-
JaHKe MOYB NPOAYKTHBHOM KaTeropuu O3 (04eHb IIIOAOPOAHBIC IOYBHI).

Knrouesvie cnosa: nenocdepa, 3akOHOMEPHOCTH IKOJIIOTHYECKOH An(depeHInanuy, JaHmadT, TOUBbI

Jlicusik A. A., Biruex JIxk., Mixaeai €. 3AKOHOMIPHOCTI EKOJIOTTYHOI JA®EPEHIIALIL
TPYHTOBOI'O MTOKPUBY CXIJHO-CJOBAIILKOI HU30BUHA

XapakTep IPYHTOBOTO ITOKPHUBY B JAaHAMIA(TI 3aJIe)KHUTE Bi Pi3uKO-TeorpadiuHuX 3aKOHOMIpHOCTEH AnudepeH-
miamii megocdepu (HapHUKIA, TOPU3OHTAIBHOI Ta BEPTHKAIBHOI 30HANBHOCTI, JETANBHOT SKOJIOTIYHOI TudepeHIia-
wii i T.1.). 3 HUMU TOB'sI3aHi IPYHTOYTBOPIOIOYI Tpolieck (HOpMyBaHHS IPyHTOBOTO NOKPHBY perioHiB. OfHUM 3 Ta-
KuX perioHiB € CXiHO-CIIOBallbKa HU30BHHA, siKa OyJia 1 3aJIMIIAETHCS TUIIOBO arpapHoi eKOCHCTEMOI0. [HTeHCHB-
HICTB CLIBCHKOT'O TOCIIOAPCTBA B IbOMY PETiOHI 3aJI€KHUTh BiJi BAPOOHUUMX MOJKIIMBOCTEH I'PYHTY 1 BiJl TEXHOJIOTIT
caMoro BUpOOHMITBA. Y Hauliii poOOTI MU BHUBYMJIM SIKICTh I'PYHTIB, TUIIOJIOTIYHI BUPOOHUUI KaTeropii IpyHTiB, TOO-
TO BCI NOKA3HUKH POAIOYOCTI I'pyHTIB CXiJHO-CIOBalbKOT HU30BHHH, a TAKOXK aCMEKTH EKOHOMIYHOI peHTabebHOC-
Ti CUTLCBKOTOCHOAAPCHKUX KYJIBTYp 1 MOPIBHSIIM LI apaMeTpH 3 IpyHTamH B Liomy rno CnoBanpkiid PecryOumin.
BinmosimHo Mo octarHROI Mopdorenernanoi knacudikamnii rpyHTiB CioBamnpkoi Pecry0iku, Ha Teputopii CxinHo-
CJIOBAIbKOi HU30BUHH MU BUAUIIIN 9 TPy IPYHTIB, 17 THIIIB 1 KiTbKa MiATHIIIB PI3HOBHUIIB 1 po3psniB IpyHTIB. bi-
JBOIiCT TPYHTIB CXiAHO-CIOBAIBKOT HU30BHHY, a Iie 10 69 % TepHuTopii, BUKOPHCTOBYIOTHCS B SIKOCTI CLIIBCHKOTOC-
MOAAPCHKUX YTiAb, 3 AKUX 68 % BHKOPHCTOBYEThCA AK pULIAL. TyT MepeBakHO BUPOILYIOTHCS 3€pHOBI KyIbTypH (37
%), Kykypyn3a Ha 3epHO (10 %), 606081 (5 %), omiiiHi kyneTypu (10 %), mykposuii Oypsk (5 %), ogHOpiUHI KOPMOBI
(8 %) i GaraTopiuHi KOpMOBI KyJIETYpH (8 %).

HammmMu tociipKeHHIME BUSIBIICHO, IO IPYHTOBHH MOKpUB CXiIHO-CIIOBAIbKOI PIBHUHU 3HAYHO BiJPi3HSIETHCS
BiJl IPYHTOBOT0 OKpUBY CXiIHO-CI0BaI[FKOT TAropOOBOi MICIIEBOCTI. Y TOM Yac SIK JJIsl eKOJOTTuHOI qudepeHiiarii
IPYHTOBOTO TIOKPUBY PIBHUHHOI TEPUTOPIIl 3aCTOCOBaHI a30HAJBHICTh (CyOCTpaT-MophoI0riYHO-T1IPOIIOTiuHI yMO-
BH), TO MaropOOBa TEPUTOPIs BIIHOCUTHCS, HACAMIIEPEI, 10 Oap'epHOT 30HAILHOCTI 1 JIUIIIE YACTKOBO 10 a30HAILHOI.
L1i 3aKOHOMIPHOCTI i yMOBM 3HaYHO BIUIMBAIOTh Ha POMIOYICTh CITIbCHKOIOCIIONAPCHKUX 3eMeEJIb Ta 3eMJIEKOPHCTY-
BaHHs JaHIIadTy perioHy, o 0OYMOBIIOE TYT MEePeBaYKaHHS IPYHTIB MPOAYKTUBHOI KaTeropii O3 (mayxe pomroui

IPYHTH).
Knrouosi cnosa: nenocdepa, 3akoOHOMIPHOCTI €KOJOTIUHOT qUdepeHmianii, Tanamadt, IpyHTH

Introduction

The East-Slovakian lowland has an area of lief. It is represented by the relief of denudation
4000 km?. It belongs to the East-Pannonian ba- hilly country with amplitude from 31 to 100 m.
sin. The East-Slovakian lowland is divided on The altitude in lowland varies from 94 m above
the East-Slovakian plain and East-Slovakian sea level in the south to 360 m above sea level
hilly country [3]. The East-Slovakian lowland is on the northwest. The climate of East-Slovakian
from the aspect of the structure a great tectonic lowland is moderately continental. Most of the
depression filled Neogene marine, brackish, la- East-Slovakian plain has a warm dry to moder-
custrine (gravel, sand, clay, marl) loose sedi- ately dry climate with cold winters. In the East-
ments. Their surface is almost continuously su- Slovakian hilly country is the climate slightly
perimposed the Quaternary sediments of differ- warm humid with cold winters too. The average
ent origin (fluvial, aeolian and polygenetic). The annual air temperature ranges from 9.4° C in the
East-Slovakian plain has the monotonous planar south into 8.6° C in the north of Lowland. Total
relief of the accumulation plains (amplitude to annual precipitation (observation period 1951 -
30 m). East-Slovakian hilly country to the north 1980) ranges from 559 mm into 661 mm [1, 4].
and west has smoothly modeled undulating re- The maximum of precipitation is in the vegeta-
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tion period, but they are unevenly spread over.
During the year the maximum is in the June and
the minimum in January. From the aspect of land
cover the East-Slovakian lowland is now com-
pletely deforested area, agrarian ecosystem. Soil
cover in the lowland and the quality and fertility

of the soils from the aspect of the nature struc-
ture of the landscape is influenced by geological
substrate, the slope of the landforms and hydro-
logical conditions (extensive areas of lowland
are affected by the high level of the groundwa-
ter).

Materials and Methods

The contribution originated on the basis of
terrain research the soil cover of the East-
Slovakian lowland and also the materials of the
informative system on the soils of Slovakia. The
informative system represents the rich database
of the characteristics of the types of soils and the
spatial differentiation of the soil cover, utiliza-
tion and protection of soils. From the informa-
tive system were specifically used: - the qualita-
tive databank on the unit habitats of soils in the

Slovakia (Soil science and conservation research
institute Bratislava), - the updated collection of
the BSEU — the maps in digital forms of the
bonited soils-ecological units (GIS ARC INFO)
and following information databases (SSCRI
Bratislava), - soils-ecological regionalization of
the agricultural soils in Slovakia and of typologi-
cally productive categories of agricultural soils
[2], potential economic parameters of the soil
units [6].

Results and Discussion

East-Slovak Plain is the accumulative plain
with an area of the 3228 km?. The geological
substrate consists of quaternary fluvial gravels,
sands, sandy loams, heavier loamy and sandy
loamy sediments and muddy loamy clay, some-
where from the eolian sediments. Fluvial sedi-
ments on the plain have the extensive collectors
of groundwater with the water level near the sur-
face. The specific feature of the plain are: slope
of the landforms with a value below 2° and the
hydrological conditions (water level is near the
surface). Both factors jointly, as well as the geo-
logical substrate (soil-forming rocks) and the
fluvial geomorphological processes had influ-
enced of the soil-forming processes and the na-
ture of soil cover. According to the morphoge-
netic classification of the soils of Slovak Repub-
lic [5] here is dominates the one group of soils -
Fluvisols. It is most widespread group of soils on
the floodplains. They occupy the almost 65 % of
East-Slovakian plain. This group is represented
by the type of gleyic Vertic Fluvisols associated
with Fluvic Gleysols. It is a very productive ara-
ble land (O3), suitable mainly for cereal produc-
tion, but also for root crops, oil crops and tech-
nical crops. The group of Fluvisols is associated
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sporadically with the salic till sodic Fluvisols
and Solonchaks even Solonetz on the very heavy
alluvial sediment, but these types of soils have a
negligible representation. On the salic and sodic
soils (Solonchaks and Solonetz) are very low
productive grasslands (T3). The soil group of
Planosols and Stagnosols is represented the types
Eutric to Distric Planosols and (Luvic-, Albic)
Stagnosols. They are located on loess loams and
colluvial sediments on the floodplains of rivers
and in terrain depressions by rivers and other
depressions and on the alluvial cones (2.6 % of
the area, the category O7 - low productive arable
soils). These types of soil is occurs in the East —
Slovak Plain small part of the south from the
river Uh, Wetland of Senianske and the north-
eastern part of the plain in the wider surround-
ings area of the Sobrance (the Sobranecka rovina
plain). Arable soils of this soils type are very low
productive. At the East-Slovakian plain between
the fertile types of soils (productive category O3)
belong Mollic Fluvisols and calcaric Mollic
Gleysols (occurring on the floodplain the river of
Ondava and in the some south part of Medzi-
bodrozie). They are suitable to a growing for the
wide spectrum of crops and valuable feature for
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these types of soil is the supplementary humidity
(capillary water). Most fertile soils of East-
Slovakian plain are Chernozems (productive cat-
egory 0O3). They are represented by three sub-
types Luvi-Haplic Chernozems, (Gley-) Haplic
Chernozems on loess and loess loams and cal-
caric (Gley-) Haplic Chernozems on carbonate
fluvial and loess sediments. On the East-
Slovakian plain they are concentrated in two lo-
calities. On the Malcice table and in the south-
ern part the TrebiSov table. Haplic Luvisols rep-
resented with the type of Stagni-Haplic Luvi-
sols on the loess loams and polygenetic loams in
the center of the eastern half of the East — Slo-
vakian plain (Kapusianske Planavy). Albic Luvi-
sols are represented with the type of Stagni-
Albic Luvisols that is associated with Luvic
Stagnosols on loess loams. Occur on the south-
ern shore of the Zemplinska §irava water reser-
voir. The Cambisols are represented the types of
soils Eutric Cambisols and Dystric Cambisols,
associated with Leptosols and with Stagnic
Cambisols on medium heavy, lighter and stony
substrates of non-carbonate soil-forming rocks.
Their presence from the aspect of character of
the soil cover and soil fertility on East-Slovakian
plain we consider as insignificant (only the tiny
islands in the Medzibodrozie). The Arenosols,
type eutric Haplic Arenosols associated with eu-

tric Cambic Arenosols (the Medzibodrozie and
sporadically in the central part of the East-
Slovakian plain) are less and low productive ara-
ble soils (category 06, O7) with low water ca-
pacity and quick mineralization of organic mat-
ter. They are suitable for the growing the less
demanding crops (e.g. Secale cereale — rye).

The East-Slovakian hilly country has an area
of 772 km?. The soil cover is varied here. The
soil types of hilly country include into five soil
type groups (group of Leptosols, Chernozems,
Planosols, Luvisols, Cambisols and Podzols).
The diversity of soil cover is conditioned by the
type of geosystems. The hilly country is one part
of paradynamic system - contrast region, which
has created on the contact with the adjacent
mountains on the basis of the horizontal bindings
between two genetically distinct physical geo-
graphic units. The group of Leptosolos occupies
a small areal in the mountains (Zemplinske
vrchy Mountains, Chlmecké pahorky hills and
Tarbucka). It represents the soil type Litosol,
which is developed in two varieties: carbonate
(soil- forming rocks the Mesozoic sediments in
Zemplinske vrchy hills) and acidic (soil-forming
rocks are the volcanic rocks). These types of
soils covers lees productive grasslands (category
T3). A similar character and occurrence have
also Rendzic and non redzic Leptosols. In the

Table 1

Representation of the soils from the aspect of the economic profitability of crops in %

Profitability category Winter | Maize for | Sugar beet Winter Crop production
wheat grain rape total
East-Slovakian Lowland
Soil non-profitable 2.3 47.5 39.5 19.2 46.9
Soil low profitable 5.1 9.6 11.6 41.3 14.0
Soil medium profitable 47.8 20.7 9.89 23.3 16.9
Soil highly profitable 27.9 22.2 39.1 16.2 22.2
Soil very highly profitable 16.9 - - - -
Slovak Republic
Soil non-profitable 36.3 59.5 61.0 31.3 54.4
Soil low profitable 15.8 3.1 1.3 31.2 13.9
Soil medium profitable 13.7 12.9 34 17.3 7.3
Soil highly profitable 21.4 154 22.4 13.6 10.6
Soil very highly profitable 12.8 9.1 11.9 6.6 13.8
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Table 2

Structure of typological-productive categories of agricultural soils in %

Productive categories of soils Easit—SIovaklan Slovak Republic
owlands

01 — most productive arable soils - 5.8
02 — highly productive arable soils - 9.8
03 — very productive arable soils 11.3 9.0
04 — productive arable soils 28.6 11.8
05 — medium productive arable soils 7.8 8.7
06 — less productive arable soils 6.1 9.0
O7 — low productive arable soils 0.2 3.5
OT1 - medium productive arable soils, very productive

21.8 1.9
grassland
OT2 — medium productive arable soils, medium productive 0.9 44
grassland ' '
OT3 — low productive arable soils, less productive grassland 3.5 5.1
T1 - productive grassland 0.4 9.4
T2 — less productive grassland 17.9 12.8
T3 — low productive grassland 0.7 7.3
N — territories unsuitable for agro-ecosystem 0.8 1.5

>z

[7%7] non-agriculture land
C_IN
I o2
I o3
—
I o5
[ os
I o7
I oT1
oT2
[oTt3
m
T2
[Ts

Fig. 1 — Representation of typological-productive categories of agricultural soils in East-Slovakian Lowlands
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cover of soil on the Podslansk4 Hilly country is
about the same proportion of Haplic Luvisols
and Planosols. Haplic Luvisols dominate in the
central and southern part of the hilly country.
Represented are Stagni-Haplic Luvisols and an
admixture are Luvic Stagnosols and Planosols on
loess loams and polygenetic loams. Somewhere
are present Albi-Haplic Luvisols and Albic Lu-
visols on loess loams. In the northern part of
Podslanska hilly country are the Eutric or Distric
Planosols and Luvic or Albic Stagnosols on the
loess loams and colluvial sediments. Cherno-
zems occupy only a small area on the eastern

edge of the Podslanska Hilly country west of the
TrebiSov town. The soil cover of the Podvihor-
latska Hilly country consist mostly from the Pla-
nosols and Stagnosols only somewhere are the
small islands of Fluvisol and Podzols. Soil type
of Podzols is associated with Lithic Leptosols
and Skeli-Dystric Leptosols on the material of
weathered quartzites and Tertiary sediments with
the marked occurrence of quartz skeleton (the
PozdiSovsky chrbat comb). Profitability of land
for crop production are presented in Table 1.
Structure of typological-productive categories of
agricultural soils presented Table 2 and Figure 1.

Conclusion

The properties of the soil cover in the East-
Slovakian lowland are influencing of the physi-
cal geographical regularities of the differentia-
tion the pedosphere, especially of azonation and
the barrier zonation. The conditions that are here
for the soil cover differentiation very important
are it substrate-morphological- hydrological and
climatic conditions. The soil cover on the East-
Slovakian plain is different from the soil cover
of East- Slovakian hilly country. While for the
soil cover differentiation of East-Slovakian plain

is applies mainly azonation (Substrate-
morphological-hydrological conditions) for the
differentiation the soil cover of East-Slovakian
hilly country is applies above all of barrier zona-
tion and only partially azonation (Podvihorlatska
hilly country). The regularities and conditions
are significantly affecting the fertility of agricul-
tural soils and land use of the landscape. From
the aspect of fertility are dominated here produc-
tive category of soils O3 (very productive soils).
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