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Rezumat
Au fost cercetate particularităţile distribuirii geografi ce a rendzinelor în regiunea de
vest a Ucrainei. Aceste soluri sunt intrazonale biolitologice, formate în condiţiile cu
regim hidric percolativ şi periodic percolativ, preponderent sub pădurile mixte şi foioase
cu învelişul ierbos bine dezvoltat, pe produsele eluvial-deluviale de roci carbonatice,
marnă, calcare alterate al Badenului Superior. A fost stabilit că, cea mai extinsă suprafaţă
de rendzine este concentrată în area naturală Turiys’k-Rorzhyshchens’k. Rendzinele sunt
răspîndite pe elemente înalte ale reliefului, în locuri unde depozitele cuaternare sunt
spălate şi scoarţa eluvial-deluvială de alterare a marnei apare la suprafaţă.
Cuvinte cheie: Rendzina (Rendzic Leptosols), elemente de relief, produse eluvial-
deluviale, roci parentale, roci carbonatice, vegetaţia, procese de alterare.
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Introduction
Ukraine occupies a leading place among the Central-Eastern European countries,

the territories of which are rich in Rendzinas (Rendzic Leptosols). Rendzinas and
Carbonate Chernozems on eluvium carbonate bedrock, which at the beginning of the
60s of the last century were called shallow and deep humus-carbonate soils, respectively,
as well as Rendzinas, occupy more than 12 000 km2 in Ukraine, which is 2.2% of
the Ukrainian areas under cultivation. According to the profi le capacity, they divide
into Carbonate Chernozems, with the horizons Aca + ACca > 50 cm, and Rendzinas
Aca + ACca < 50 cm. Rendzinas on eluvium carbonate bedrock have shallow properly
humus profi le with the capacity of 30–70 cm, humus content and deposit of which
instantly decreases downwards. They are characterized by slightly alkaline and alkaline
soil reactions, persistent to external infl uence and favourable for growth of agricultural
crops, by agrophysical and agrochemical properties, comparably high gross content of
the most important elements of root plant nutrition (N, P, K), thus, being of high potential
fertility. Parent rock fragments, the number and diameter of which grow downwards,
are available on the surface of or in the humus-accumulating horizon. This is connected
with the name “Rendzinas”, which comes from the Polish word “rend-zyk”, meaning,
“to clank”, that is, while cultivating the land, rock materials broke against agricultural
instruments and produced that sound. In Ukraine, these soils are named “hromyshi”,
originating from the words “to rattle”, “to thunder” [4, 10].

According to the International Union of Soil Sciences Working Group WRB (2007),
the soil is classifi ed as Rendzic Leptosols developed on straight-bedded limestone
and marls. Soil profi les are thin, developed on weathered parent rock enclosing
approximately 45% of gravel and stones.
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In Western region of Ukraine both Rendzinas and Carbonate Chernozems, formed
on eluvium carbonate bedrocks, occupy the area of 1622 km2 or 13.5% of corresponding
soils area in Ukraine. 83.2% are arable lands. The given soils are the most cultivated
ones and there are practically no potential sources of arable land area extension [5, 8].

The territory of Western Ukraine administratively divided into eight regions:
Volyn’, Rivne, Lviv, Ternopil’, Khmel’nytsk, Ivano-Frankivsk, Chernivtsi and
Transcarpathian (Fig. 1).

Fig. 1. Geography of Rendzinas in Western region of Ukraine.
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The total area is 128 900 km2 that makes 21.4% of the total area of Ukraine.
Considerable extension of Western Ukrainian territory from north to south and from
east to west favoured the formation of natural conditions peculiarities and their spatial
differentiation. According to physic-geographic scheme of Ukraine regionalization, the
given territory allocated within such azonic regional landscape units the territory of
Polisya, Western Ukrainian territory and Ukrainian Carpathians [7].

Natural factors with spatial heterogeneity and contrast range caused by geographic
position, geological structure, geomorphologic and bioclimatic peculiarities play an
important role in soil cover functioning, intensive development of soil processes and
regimes, formation of soil properties and conditions of their usage. In different regional
landscapes, these or those factors are predominating in soil forming processes.

In Polisya territory, the most suffi cient soil formation factors are parent rock
lithology, vegetation, and surface and soil humidifi cation conditions. In Western
Ukrainian territory, with uniform loess loam cover, the soil formation is infl uenced,
fi rst of all, by climatic peculiarities and vegetation, and the relief, as the major factor
of different level of erosion processes display. In Ukrainian Carpathians the character
and direction of soil forming macro-process largely caused by absolute altitude, relief,
slope exposition and the character of soil parent rocks.

According to agricultural aspect, the given territory occupies the zones of mixed
and broad-leaved forests, forest-steppe and the Carpathian province with vertical soil-
vegetative cover belt [11].

Rendzinas reclaim and their long-term intensive use, as arable lands, lead to
agro degradation lying in humus content decrease (dehumifi cation), considerable
nutritive balance disturbance (depletion), internal soil weathering intensifi cation and
decarbonation (chemical degradation), considerable deterioration of water-air regime,
over condensation and disaggregation (physical degradation), erosive outwash of upper
humus horizons (profi le degradation), soil cover structure complication at the expense
of dimensional uneven growth of the given processes (geographic degradation) [5].

The investigation of geographic regularities of Rendzinas distribution, their
composition and property change under intensifi cation of agricultural production,
which led to soil degradation processes acceleration, is an actual problem, allowing
the workout of modern adaptive nature-oriented and environmentally benign
systems and methods of land management, which are of vital importance during
present agrarian reform.

Materials and methods
In order to study geographic peculiarities of Rendzinas in Western region of Ukraine

we analysed soil maps 1:200 000 scale of Volyn’ (1969, 2007), Rivne (1970), Lviv
(1967), Ternopil’ (1969), Khmel’nytsk (1968), Ivano-Frankivsk (1969), Chernivtsi
(1969), and Transcarpathian (1969) regions, Western Ukrainian region soil map (2010)
1:200 000 scale, Malyi Polisya (2010) soil map scheme 1:10000 scale, partly materials
of large-scale soil investigations and further updating’s, conducted in 1957–1961,
1965–1966, and 1985–1986 by research workers of Lviv branch of Ukrzemproekt
Institute (UAAN) and Ivan Franko National University of Lviv research laboratory of
soil geographic investigations (NDL–50). Scientifi c publications of I.M. Gogolev [3,
4], H.O. Andrushchenko [1], N.B. Vernander [11] and others have been analysed.
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The main achievements made by I.M. Gogolev, include study of soil formation
factors and dominant processes resulting in formation of the given soils in Western
Ukraine. The scientist states that “… within the boundaries of the investigated territory
the main factors of “dark-coloured” soils formation are forest vegetation (broad-leaved
forests) and lithological composition of parent rock, represented by eluvium genesis
cretaceous marl products with admixture of fl uvioglacial material in Verhnjo-Bus’k
Polisya and limestone of Upper Baden in Rostochchya. Simultaneously, the turf soil
forming process considered dominant.

This causes the formation of low-capacity profi le, availability of considerable
humus content (7.61–9.23%) and reserves, weak acid reaction in the upper horizon
(pH

KCl
 6.3) persistent to the external infl uence and favourable agrochemical properties

for agricultural crops growth and development, high gross content of root plant main
nutritious elements and comparably high potential fertility”. The works of I.M. Gogolev
contain the most detailed description of “dark-coloured” soils (Renszinas). The scientist
distinguishes relatively powerful transitory humus horizon (8–10 cm) in the profi le
lower part, he also gives detailed description of its formation. The author claims that:
“… because of the fl at territory and weak surface waters fl ow, intensive soil leaching
takes place. This causes soil parent rock acceleration leaching processes and formation
of more powerful humus Rendzinas profi le” [3, 4].

Rendzinas on cretaceous marls are morphologically very similar to Malyi Polisya
Chernozems and those of the Southern part of Volyn’ Polisya, that is why they are
called “Polysyan Chernozems” [1].

The investigations of I. M. Gogolev proved that genetic development of the so-
called “Polisyan Chernozems” considerably differs from the genetic development of
Common Chernozems. Because of soil forming process on dense carbonaceous rocks
under the forest canopy, humus accumulation occurs in soil profi le, which makes
Rendzinas similar to Chernozems. Its similarity is only morphologic, though, and
there is no suffi cient grounds to unify Rendzinas in one type with Chernozems. Similar
conclusions found in publications of V.V. Ponomaryova, and A.M. Maslenikova,
investigating Rendzinas humus state of on Syluriysk plateau [10].

H.O. Andrushchenko [1] in his monograph “Soils in Western region of URSR”
characterises Rendzinas as “… intrazonal biolithological soils, formed on eluvium
weathering crust of cretaceous marls under the simultaneous action of arboraceous
and herbaceous vegetation of water regime wash type”. The author gives detailed
characteristics of Rendzinas morphogenetic peculiarities and persuasively proves their
“forest” origin, based on detailed analysis of one and a half oxides redistribution in the
given soil profi le. He states “… the connection of different elementary soil forming
processes under suffi cient humidity leads to undifferentiated profi le formation,
characterised by humus accumulating horizon rich in colloids and one and a half
oxides and their gradual decrease down the profi le, with the exception of calcium,
which increases in the same direction. Such redistribution of one and a half oxides
and calcium is typical for soil forming processes under arboraceous vegetation,
occurring in the direction of podsolization. At the same time, distinct phosphorus (P)
accumulation takes place in the upper horizons, being the most essential characteristics
of soil formation [1].
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Generalized results of soil ecological and soil genetic investigations of Rendzinas
in Western region of Ukraine are represented in monographs by A.A. Kyrylchuk, S.P.
Pozniak “Turf-carbonate soils (Rendzinas) of Malyi Polisya” [3], O.V. Haskevych,
S.P. Pozniak “Soil Cover Structure of Holohory-Kremenets Highlands” [2] and O.M.
Pidkova, M.H. Kit “Lithological-Genetic Conditionality of Soil Cover Formation in
Rostochchya” [9].

Soil genetic investigations of initial Rendzinas in different geomorphogenic–
phytocoenotic conditions of Bila Hora tract and anthropogenically disturbed Rendzinas
of artifi cially formed terraced complexes in Voronyaky and Berezhany Opilya conducted
in recent years. It has been found out that ontogenetic Rendzinas reproduction occurs
under the infl uence of biogenetic accumulative soil forming processes, bedding and
turf processes being of major importance. At the same time, anthropogenic processes
are dominant soil-forming processes in anthropogenically disturbed Rendzinas of
artifi cially formed terraced complexes [6].

Results and discussion
Rendzinas of Western Ukrainian region are intrazonal biolithological soils, formed

in periodically wash and wash type water regimes, mainly under mixed and broad-
leaved forests canopy with well-developed herbaceous cover on eluvium-diluvium
products of chalk, cretaceous marl, and marl, and Upper Baden limestone weathering.

The most wide spread Rendzinas subtype in Western Ukrainian region are Typical
Rendzinas with undeveloped and normal (modal) types of structure profi le. Weak
washed off and average washed off Rendzinas occupy fewer areas. Podzolic Rendzinas
– not found [5, 11].

The total area of Rendzinas in Western region of Ukraine, calculated according
to large-scale soil investigations data in different years, makes 1019 km2, 810 km2 of
which are arable lands. Ploughed – 79.5% (Table 1).

Table 1. The areas of Rendzinas in Western Ukrainian region, km2 (the numerator–
total, denominator–arable lands).

Soils
Administrative districts

Total
Ploughed,

%Volyn’ Rivne Lviv Ternopil’ Khmel’
nytsk

Cher-
nivtsi

Rendzinas
on eluvium
carbonate
bedrock

415
359

231
189

227
192

27
24

36
2

83
44

1019
810

79.5

Carbonate
Chernozems
on eluvium
carbonate
bedrock

_-_
-

111
107

312
296

118
79

62
58

_-_
-

603
540

89.6

Total
415
359

342
296

539
488

145
103

98
60

83
44

1622
1350

83.2

The overall Rendzinas area of Western Ukraine was calculated, based on digitized
Soil Map of Western Ukraine 1:200 000 scale and ArcGIS 9 programme, is 1466 km2.
Different areas size determined by their specifi cation during further corrections of soil
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investigations and inclusion into total Rendzinas area soil complexes, in which given
soils are considered dominant. It has been found that there are 77 continuous Rendzinas
outlines in Western Ukraine; the area of the biggest is 315 km2, the smallest - 2 km2.
The average Rendzinas area is 18 km2.

The largest Rendzinas area is found in Volyn’ region, which is 415 km2 or 40.7%
of the total regional Rendzinas area, 359 km2 of which are arable lands or 44.3% of the
total arable Rendzinas area (Table 1, Fig. 1).

It has been stated that the largest overall areas of Rendzinas extension are
concentrated in Turiys’k-Rorzhyshchens’k natural area, Volynian Polisya region,
Polisya territory, or within such administrative districts as: Turiys’k, Lyuboml’, Kovel’,
Volodymyr-Volyns’k, Ivanychykivs’k, less in Horohiv and Rorshyshche. Rendzinas
mostly allocated on the elevated relief elements, where quaternary deposits covering
eluvium-diluvium chalks are washed out. The given soils found as separate lots among
podzolic soils.

Depending on bedding conditions, Rendzinas differ by the profi le structure, grain-
metric composition and other properties.

On the chalky hills and slopes, they are characterized by heavy broken stone humus
horizon. Broken stone consist of parent rock, sometimes with substantial admixture of
fl int. Solid chalk or cretaceous marl plate lies on the depth of 35–50 cm.

On the upland lots of watersheds, Rendzinas have somewhat more powerful upper
humus horizon (25–30 cm), and the depth of solid chalk plate is 50–70 cm.

Within the inter-watershed lowlands, Rendzinas profi le capacity can reach 1 m and
its underneath is usually clayish.

Extensive arrays of continuous Rendzinas are found in Radehiv-Brody and Kulykiv-
Bus’k areas of Malyi Polisya region of Polisya territory, Voronyaky area of Western
Podils’k upland region and Holohory area of Rostochchya-Opilya upland region of
Western Ukrainian territory.

Concerning Rendzinas area, Rivne and Lviv regions take the second and the
third place–231 km2 (or 22.7 % of all Rendzinas area, 189 km2 of which are arable
or 23.3% of all region arable Rendzinas) and 227 km2 (or 22.3% of the region area,
192 km2 of which are arable or 23.7% of all region arable Rendzinas), respectively
(Table 1, Fig. 1).

In Rivne, region Rendzinas are mostly concentrated in Radyvyliv and Ostroh
districts and in Kostopil denudation plain. They are spread in fl oodplain rivers, in small
spots, where parent rock is meadow marl.

According to administrative division, Rendzinas in Lviv region are concentrated
in Radekhiv, Brody, Zolochiv, Busk and Rava-Rus’ka districts. Extensive arrays of
these soils are found within boundaries of Bug-Styr wavy denudation plain, where they
occupy upper lots of interfl uve areas with absolute altitude of 240–260 m, and in the
watershed of Raty and Solokia rivers near Uhniv.

They formed in conditions of plain-hill relief on eluvium-diluvium crust of
cretaceous marl weathering, under arboraceous and herbaceous vegetation, in water
regime washing type. The most widespread are deep humus type Rendzinas with
chernozem profi le structure. These soils allocation on the upper interfl uve lots causes
genetic profi le formation without any traces of claying.
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In Ternopil’ (Zboriv, Pochaiv, Kremenets districts), Khmelnyts’k (Volochys’k,
Horodok, Dunaiv districts) and in Chernivtsi (Zastavniv and Sokyryany districts)
regions Rendzinas areas make 27, 36 and 83 km2 or 2.6, 3.5 and 8.2% of all region
Rendzinas area, correspondingly. A distinctive feature of Rendzinas massive areas in
Ternopil’ region is that they are close to limestone hills of Malyi Polisya, where loess
thickness is washed off and the products of limestone and cretaceous marl weathering,
which become soil parent rocks, appear on the surface (Fig. 1).

In Khmel’nytsk region continuous Rendzinas areas lie on the steep and declivous
river sloping of the Dniester, Zbruch, Smotrych, Ternava, Ushytsya, Kalyus,
where eluvium of cretaceous marl and Upper Baden limestone is the soil parent
rock (Fig. 1).

The characteristic feature of continuous Rendzinas areas in Chernivtsi region is,
that they are disposed in narrow stripe form along the Dniester valley, on steep slopes
of different exposition (Fig. 1).

Conclusions
The analysis of Rendzinas geographic dissemination in Western region of Ukraine

allows making the following conclusions:
1. Rendzinas (Rendzic Leptosols) of Western Ukrainian region are intrazonal

biolithological soils, formed in periodically wash and wash type water regimes, mainly
under mixed and broad-leaved forests canopy, with well-developed herbaceous cover
on eluvium-diluvium products of chalk, cretaceous marl, and marl, and Upper Bad
en limestone weathering.

2. The most wide spread Rendzinas subtype in Western Ukrainian region are
Typical Rendzinas with undeveloped and normal (modal) types of structure profi le.
Weak washed off and average washed off Rendzinas occupy fewer areas.

3. It has been stated that the largest overall extension areas of Rendzinas (Rendzic
Leptosols) are concentrated in Turiys’k-Rorzhyshchens’k natural area, Volynian Polisya
region, Polisya territory.

4. It has been found that Rendzinas (Rendzic Leptosols) lie on elevated relief
elements (denudation plains, fl oodplain rivers, watersheds, limestone and chalky
remnants, steep and declivous river sloping), where quaternary deposits are washed out
and eluvium-diluvium crust of cretaceous marl weathering appear on the surface.

5. Complexity and mosaic of Rendzinas (Rendzic Leptosols) bedding in soil cover
structure determine optimization character of rational usage and soil safe infrastructure
establishment in Western Ukrainian region.
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