JOURNAL OF FOREST SCIENCE, 53, 2007 (4): 149—-161

Uniqueness of limestone soil-forming substrate
in the forest ecosystem classification

P. SAMONIL

Department of Forest Ecology, Silva Tarouca Research Institute for Landscape
and Ornamental Gardening, Brno, Czech Republic

ABSTRACT: The uniqueness of limestone soil-forming substrate was assessed with respect to the classification of
forest ecosystems. 50 soil profiles from the Bohemian Karst were studied and the results were confronted with previ-
ously published works from other karst areas. The evaluation of soil profiles was based on a macroscopic description,
on the results of chemical and physicochemical analyses, and on a micromorphological study. The carbonate bedrock
was a cause of specific genesis of soils in these sites — both recent and relict ones (terrae calcis). However, it does not
always condition the unique characteristics of these sites whose differentiation would call for an a priori special edaphic
category. Unique geochemical characteristics of the substrate are modified on the gradient of advanced pedogenesis
(Holocene up to mid-Pleistocene soils were assessed) by a very intensive soil-forming process connected with the im-
pact of allochthonous, mostly aeolian material. Two possible approaches were designed for the classification of these
sites: ({) wider conception — distinction of the basic edaphic category with small limitations for the quality of soil-form-
ing substrate, (if) narrower conception — limestone edaphic category with a number of limitations to distinguish this
edaphic category.
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Species composition and physiognomy of plant
communities closely correlate with site edaphic
characteristics. At alocal and regional level, ecotope
pedological and geomorphologic characteristics can
be considered a primary factor of differentiation
— hence classification of natural ecosystems. The
ecotope characteristics are used mainly in mapping
at a scale < 1:25,000 and with the basic segment size
of up to ca 1.5 ha (HAaAse 1989; KLiyN, Upo DE HAES
1994). On a broad supraregional scale and with a
coarse “grain” of classification the natural ecosys-
tems are differentiated especially with respect to the
development of (macro-)climate. On this scale, the
considerably variable edaphic conditions rather re-
cede into the background (BoHN et al. 2000; Davis,
HoLMGREN 2001).

As the Central European landscape has been under
a considerable anthropogenic impact for a long time,

the phenomenon must be taken into account also in
the classification of natural ecosystems. The human
impact may be taken into consideration in full — with
the classification focused on the actual situation, or
the situation may be modelled or even reconstructed
at a limited or even zero human impact — with the
classification of potential or reconstructed situa-
tion (TUXEN 1956; MIKYSKA et al. 1968; CHYTRY
1998; NEUHAUSLOVA et al. 1998; BOHN et al. 2000;
VIEWEGH et al. 2003, and others). In the latter case,
slightly altered edaphic site parameters are preferred
as classification criteria, on the basis of which the
localities considerably disturbed by humans are as-
sessed (mapped) vicariously — by analogy. Classifica-
tion systems constructed in this way often classify
carbonate bedrocks (consisting mainly of calcite or
dolomite — HEJTMAN 1981) as a unique geological
basement for the development of specific natural
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ecosystems (PAAL 1997; ZELENKOVA 2000; VIEWEGH
et al. 2003, and others).

If the species composition of phytocoenoses is a
primary classification criterion (e.g. JURKEVIC et
al. 1971; HANCINSKY 1977; ScHwARz 2005), and
particularly if it is the actual situation that is to be
characterized — mapped (CHYTRY et al. 2001), the
mentioned separation of the carbonate basement
is not usually so pronounced — the classification of
soil and geological conditions is made vicariously.
The edaphic characteristics are taken into account
intuitively (cf. NEUHAUSLOVA et al. 1998; MORAVEC
etal. 1995, 2000) although the criteria are sometimes
concealed (HEDL 2005). On the other hand, they are
sometimes used quite openly and may be important
criteria of classification (cf. CHYTRY 2000; CHYTRY
etal. 2007). It is to say that using the criteria of plant
community links to site characteristics the prima-
rily fully floristico-sociological classifications (e.g.
BRAUN-BLANQUET 1921) become the classifications
of whole ecosystems to some extent (HEDL 2005). In
these taxonomies separate units are differentiated
with a considerable affinity to the carbonate bed-
rock (JERMAKOV 1987; NEUHAUSLOVA et al. 1998;
MoRrAVEC et al. 2000; CHYTRY, TicHY 2003, and
others). They are usually delimitated by the occur-
rence of diagnostic calciphilous plant taxa [Sesleria
caerulea (L.) Ard., Cephalanthera damasonium
(Mill.) Druce, C. rubra (L.) L. C. Richard, Cystopteris
fragilis (L.) Bernh., etc.], according to which they are
often given names (e.g. the association Cephalan-
thero-Fagetum Oberdorfer 1957).

Thus a general view is accepted that the carbonate
bedrock shows some specific features in terms of
both soil development and development of respec-
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tive phytocoenoses (SAMONIL 2005a; SAMONIL,
VIEWEGH 2005). So far unresolved questions remain
the measure of this uniqueness:

What are the characteristics in which the soil-
forming substrate (not only the parent rock) on the
carbonate bedrock differs from the substrate on
other bedrocks?

How does the course of pedogenesis on the car-
bonate bedrock differ from that of pedogenesis on
other bedrock types?

At what stage of soil development are the parent
rock specific features still preserved?

Different approaches to this problem are obvi-
ous from the analysis of systems classifying the
natural ecosystems in the Czech Republic (CR). The
geobiocoenological system (ZLATNIK 1956; BUCEK,
LaciNa 2002) rather diverts from the unique po-
sition of limestone in the course of time. On the
contrary, in the substitute UHUL (Institute of Forest
Management) Typological System (ANONYMOUS
1971/1976; PLiva 1984, 1991; VIEWEGH et al. 2003)
the limestone sites are gradually gaining independ-
ence (cf. ScHwWARzZ 2005; JERMAKOV 1987; PAAL
1997; HELMER et al. 2002).

Objectives: (i) to assess the uniqueness of soils
on limestone with respect to the differentiation and
classification of forest ecosystems, (ii) to propose
new classification criteria and approaches.

MATERIAL AND METHODS
Data sampling

First of all, the study is based on data from the Bo-
hemian Karst (Fig. 1). Together with the Moravian
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Fig. 1. Location of the area under
study
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Karst the two karstic areas in the Czech Republic are
the largest territories modelled by limestones. ZE-
LENKOVA (2000) distinguishes individual limestone
sites in the forest ecosystems of Bohemian Karst on
more than 3,500 ha.

A total of 50 soil profiles were studied in the
Bohemian Karst in near-natural forest ecosystems
(VRSkA, HorT 2003) with the developed crown
canopy, which occurred on carbonate (39), carbon-
ate-silicate (5) and purely silicate (6) subsoils. The
geological basement was formed of the particularly
diverse limestone facies of Silurian and Devonian age
(from ludlow to zlichov), marl slates, altered basalts
(diabase), tuffaceous limestones, siltstones and gravel
sands (namely fluvial terraces of Miocene age).

Data analysis

The soil environment was assessed by a macroscop-
ic description of soil profiles, on the basis of results
from the chemical and physicochemical analyses
of soil samples (ANONYMOUSs 2003a; ZB{RAL 2002,
2003), and on the basis of a micromorphological
study of soil sections (e.g. KuBIENA 1970; SMOL{KO-
VA 1982; DALVIGNE 1998; GREGOROVA et al. 2002).
Some soils on the gradients of pedogenesis and soil
solum thickness were surveyed micromorphologi-
cally. Hydropedological soil characteristics and soil
environment links to the species composition and
physiognomy of phytocoenoses were not evaluated.

Statistical data of soil profile characteristics were
processed by software (TER BRAAK, SMILAUER 2002;
LEPS, SMILAUER 2003; ANONYMOUS 2003b). The sta-
tistical significance of variables was assessed by the
Monte Carlo test with 4,999 permutations. The criti-
cal level of significance was selected as P = 0.05.

Pedogenesis and soil characteristics representing
the “carbonate (limestone) sites” (specification see
below) were confronted with other site types. Dif-
ferent soil types on the “limestone sites” were also
compared. Data from a pedological survey in the
Bohemian Karst were compared with the data from
other regions published previously.

The important classification criterions are such
soil properties that the other ecosystem compo-
nents (primarily the species composition of phyto-
coenoses) directly affect.

RESULTS AND DISCUSSION
Specification of limestone sites
The first condition in comparing limestone sites

with other site types is the participation of carbo-
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nate rock in soil genesis. In all soils on the limestone
of the Bohemian Karst limestone was a soil-forming
substrate at the same time. The only exceptions were
profiles in Tertiary (Miocene) fluvial terraces where
limestone was only a D-horizon, i.e. an underlying
rock (NEMECEK et al. 2001). The cases were declined
already at the beginning as the representatives of
limestone sites.

In addition to limestone, a part of the soil profiles
exhibited an admixture of the skeleton of carbon-
ate-silicate or silicate rocks, often of allochthonous
origin — slope transport. These soils were withdrawn
from the “limestone sites“ as well. The nature of solid
rock is a necessary primary criterion making these
sites eligible for the purposes of further analyses (ZE-
LENKOVA 2000; VIEWEGH et al. 2003).

At the first stage of this work, limestone sites were
considered to be only the sites with soil profiles ex-
hibiting the (macro-)skeleton of carbonate rock.

Specific features of soil-forming substrate
on limestone sites

Development of weathering products and soils on
limestone is usually seen in its continual dissolu-
tion and in the related surface accumulation of soil
consisting of partly transformed clay non-carbon-
ate residues (SCHAFFER et al. 1962; SALy 1978).
This indicates that — due to this conception — the
soil cannot develop on absolutely pure limestones
and in the absence of material ex situ. However, in
the presence of vegetation, the biosphere activity
with the processes of organic matter accumulation
and conversion would be sufficient for the devel-
opment of initial soils (according to LAVKULICH
1969; MARTINI, CHESWORTH 1992; NEMECEK et
al. 2001). WERNER (1958) and SMOLIKOVA (1982)
arrived at a conclusion that in climatic conditions
similar to those prevailing today in Central Europe,
a 1 cm thick weathering product of terra fusca soil
type (see below) developed over a thousand years
and even longer on the parent rocks with + 7% of
insoluble residue. ROHDENBURG and MEYER (1963)
and NEMECEK et al. (1990) informed that a limestone
layer of 0.2-0.4 m dissolved in the Holocene era,
from which a layer of soils could have been devel-
oped at a maximum thickness of 10 cm. The recent
soils in situ of the described genesis are therefore
very shallow, which corresponds also with the sur-
veys made in the Bohemian Karst. These soils can
usually be classified as Rendzic Leptosols (ANONY-
MoOUS 1998a; DRIESSEN et al. 2001). It follows that
the proportions of CaCO, and non-carbonate acces-
sories in limestone determine the rate of pedogenesis
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to a considerable extent as well as the chemical and
physicochemical composition of developing soils.
The amount of accessories is very variable, and may
differ even by tens of per cent within a single lime-
stone facies (SvoBoDA et al. 1957; KUZVART et al.
1992). Limestone is in general undoubtedly a specific,
although considerably variable soil-forming substrate
(SAMONIL 2005a).

The assessment of soil-forming substrate on lime-
stone sites is nevertheless far from being confined
to the study of the characteristics of limestone and
geological basement. In spite of the fact that the sites
were above delimitated by the occurrence of carbon-
ate rock in the subsoil, the rule does not exclude a
possibility of the allochthonous origin of a part of the
soil-forming substrate.

It is exactly the amount and the nature of ma-
terial ex situ that appear to be conclusive in the
assessment of the “uniqueness” of soils on solid

carbonate rock with the presence of aeolian mate-
rial being of key importance. Chronic impact or
occasional occurrence of “dust events® are reported
from most regions of the world: Slovakia — Western
Carpathians (SALY 1974; SALY, MIHALIK 1970), the
Netherlands (ARENS 1996), Switzerland (STICHER
et al. 1975), US.A. (HARLAND et al. 2002), Nepal
(GUGGENBERGER et al. 1998), Asia — Gobi (WAKE
et al. 1994; HUSAR et al. 2001; JAFFE et al. 2003),
Japan (ONo et al. 1998), New Zealand (STEWART et
al. 1984). The territory of the Czech Republic is no
exception (HiBscH 1930; KUukaL 1978; SALY 1986).
Although the long-distance transport of aeolian
material in Central Europe was documented (SALY
1974), today’s opinion speaks of relatively short
transport distances — most frequently tens (max.
hundreds) of kilometres, with the predominance
of W and N'W winds (AMBROZ 1947; RUZICKOVA
2001, etc.). Consequently, the nature of the depo-

Fig. 2. Micromorphological features of soil profiles on the limestones of the Bohemian Karst.

a — Fragment of plagioclase in the substrate (C) horizon of Luvic Cambisol with typical parallel lamellas. The presence of
plagioclase demonstrates the aeolian origin of the part of the soil-forming material; (X-nicol); b — Clay argillans on the walls
of segregates demonstrate an illimerization process; argic horizon of Luvisol with polyhedrical soil structure; (II-nicol);
¢ — Carbonates of secondary origin (decalcification of the upper part of soil) occur on the walls of intake channels; substrate
(C) horizon of Luvic Cambisol; (X-nicol); d — Size sort out fragments of quartz demonstrate the aeolian origin of the major part

of albic (E) horizon in Luvic Cambisol; (X-nicol)
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sited material partly depends on the local geological
and geomorphologic situation.

1t is hard to imagine that soils on the limestones of
Bohemian Karst were developing without the pres-
ence of aeolian material; it had to be so if we take
into account the time horizon of the development
of these soils (see below). The assessment of al-
lochthonous material must be made by means of a
micromorphological survey.

Micromorphological survey

The study of soil sections was used for the follow-
ing purposes:

(i) exactdocumentation of the nature of soil-form-
ing substrate

(ii) assessment of soil age

(iii) exact documentation of the course of pedogen-
esis

(2) All soils of the Bohemian Karst subjected to the
micromorphological survey showed the occurrence
of the aeolian component (Fig. 2). A number of min-
erals were discovered that were either extraneous
to the carbonate rock or that had weathered from
the middle part of the profile (see below) long ago if
taking into consideration the detected age of soils.
The allochthonous component in the soils on the
limestone of Bohemian Karst is represented mainly
by plagioclase, amphibole, muscovite, biotite and
quartz (SAMONIL 2005b). Particularly with the A-E-
B-C stratigraphy of soils the upper organomineral
(A) and albic (E) horizons contain high to dominant
proportions of the clearly assorted microskeleton
of aeolian origin. A lithological barrier is developed
between the albic (E) and metamorphic (B) hori-
zon, which often closely relates also to the different
age of the material in the two horizons (SALy 1982;
SokoLov et al. 1983; SAMONIL 2005a). Their entirely
different chemical and physicochemical character-
istics (and sometimes also a different mineralogical
composition of the clay fraction — cf. SALY, MIHALIK
1970) intensify the process of illimerization (see be-
low). Consequently, the stratigraphy/stratification of
soils is a result of the combination of geologico-geo-
morphological and pedogenetic processes.

The presence of aeolian material in the soils of the
Bohemian Karst fully corresponds with the results
of SALY (1982), who did not find any profiles formed
only of the insoluble residue of carbonates even in
young A-C soils but described at least a 10% ad-
mixture of extraneous (aeolian) material, mainly
quartz. The proportion of the aeolian component
and its pedogenetic importance has however been
secondary in these soils of the Bohemian Karst at all
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times. Their organomineral (A) horizon is consti-
tuted mostly by the amorphous, transformed humus
substance, limestone skeleton and its residues. At
greater depths the horizon passes into limestone dis-
integration or directly into the compact bedrock.

In relict soils (e.g. RUHE 1975) the occurrence of
material ex situ can be expected and the material
can be considered a necessary part of pedogenesis
(BRONGER, SEDOV 2002). SALY (1982) did not even
admit the autochthonous (s.s.) development of these
soils while establishing the soils as exclusively alloch-
thonous or parautochthonous (cf. SMoLiKOVA 1982
— she also admitted the automorphous character of
these soils within certain limits). The studied relict
soils of the Bohemian Karst were classified as au-
tochthonous or parautochthonous and contained a
substantial proportion of material ex situ in all cases,
which blends in the B horizon with the residues of
limestone and which has already yielded to weather-
ing to a considerable extent.

(ii) Soils on the limestone of Bohemian Karst are
of very diverse age (SAMONIL 2005a). The assessed
A-C soils of the Bohemian Karst were very young,
undoubtedly of the Holocene age. In the initial form
they could have developed already in 10? years (TAR-
GULIAN, KrRASILNIKOV 2004). However, on the spe-
cific terrain forms these soils may also be considered
as a culmination stage of pedogenesis.

On the other hand, the micromorphological
study of soils with fully developed B horizon often
corroborated a considerably advanced stage of de-
velopment. Relict soils have been preserved on the
limestones of the Bohemian Karst (HomoLra 1950;
SMOLIKOVA 1960, 1963a; SMOLIKOVA, LOZEK 1962;
SamoNIL 2005a,b), especially on undulating peak
plateaus referred to as a plane karst (CiLEK 2002).
The development of these soils occurred already in
the warm periods of Pleistocene — Eemian, Holstein
interglacial. Some of them exhibit signs of even
older climatic extremes of the first order (SAMONIL
2005a).

Soils of similar characteristics are reported also
from other karst areas of the Czech Republic
(SMoLikoVA 1973; PELISEK 1984) and other coun-
tries (SMOLiKOVA 1958, 1963b; BRONGER, SMOLIKO-
vA 1981; BRONGER et al. 1984; SALY 1995; BRONGER,
BRUHN-LOBIN 1997; YAALON 1997; DURN et al.
1999; ZAGORsK1 2003).

(Zii) The intensive and long-lasting pedogenesis
of relict soils on the limestones of the Bohemian
Karst — including also the process of rubefication
in exceptional cases (according to KUBIENA 1956a)
— reached the complete decalcification of soils and
destruction of all readily weathering minerals. In
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fully developed soils carbonates occurred only in the
substrate horizons where they were of both primary
and secondary origin — in the form of calcite rhom-
bohedrons or needles on the walls of intake channels.
The segregate, polyhedric, dense soil structure of
(palaeo)metamorphic (B) horizon — often also with
signs of the process of illimerization (paleargic hori-
zon according to NEMECEK et al. 1990) — was formed
of the peptized soil mass and minerals resistant to
weathering (quartz, muscovite). The clay fraction of
soils under study showed a dominant representation
of kaolinite and quartz; the substantial presence of
goethite can also be considered an evidence to the
relict development of soils in the Bohemian Karst
(SAMONIL 2005b).

Soil-forming processes documented micromor-
phologically on the limestones of the Bohemian
Karst are as follows (Fig. 2): organic matter accumu-
lation and conversion, decalcification, calcification,
illimerization, br(a)unification, rubefication, gleyza-
tion (SAMONIL 2005a).

Soil chemistry

The “gulf” between the A-C soils and soils
with the A-E-B-C stratigraphy (Fig. 3, Table 1)
was clearly demonstrated to exist also in chemi-
cal properties. The two cases represent opposite
poles in the soil range of limestone sites in the
Bohemian Karst. Although the two groups of
soils have the identical basement, they differ in
age, in the proportion of the aeolian component,
and often significantly in the climate at the time
of their development — contrasting in the course
of pedogenesis. The values of soil reaction and
CaCO, content presented in Fig. 4 closely correlate
with other soil characteristics (SAMONIL 2005a)
— sorption complex saturation, supply of available
nutrients, etc. (Fig. 5, Table 1). Between these two
extreme aspects there were soils with the B horizon
at a varied stage of development, missing the albic
horizon at all times (Table 1, Fig. 5). In addition,
the classified soil units significantly differed also in
their chemical and physicochemical characteristics
(P <0.05). The best separated among the three wide
soil units (Fig. 5) was a group with the A-E-B-C
profile stratigraphy — Luvic Cambisols and Luvi-
sols (P < 0.0001, F = 5.46).

The greatest differences between the studied soils
were at a depth of about 15 cm. The soils of A-E-B-C
stratigraphy contain the eluvial — albic — horizon at
this depth whose chemical properties sharply con-
trast with the thick and fully saturated (often 99%)
A horizon of the A-C soils.
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Fig. 3. Mean thickness of soil horizons and entire soil profiles
on the Bohemian Karst limestones of main soil units (from
30 soil profiles). Soil horizons: A — organomineral surface
horizon, E — albic (eluvial) horizon, B — subsurface metamor-
phic horizon (sometimes with the features of illimerization
or rubefication = cambic, paleargic, metamorphic horizon),
C — substrate horizon

The soils on limestones represent a long gradient
of chemical properties of soils on various parent
materials (SALY 1986; BATJES 1995) close but no
sharply separate segment.

Classification of soils

According to the international classification
(ANONYMOUS 1998a; DRIESSEN et al. 2001) the soils
can be classified into the following several groups on
the basis of their stratigraphy and mode (cf. KUBIENA
1956b; SMOLiKOVA 1982):

— Soils with the A-C stratigraphy can be classified
as Rendzic Leptosols (Humic and Eutric), Lithic
Leptosols (Rendzic and Eutric) or Hyperskeletic
Leptosols (Rendzic, Calcaric and Eutric).

— Recent soils with the A-B-C stratigraphy can be
classified as Eutric Cambisol (Chromic) or Cal-
caric Cambisol (Eutric).

— Recent soils with the A-E-B-C stratigraphy can be
classified as Vertic Luvisols (Calcaric, Albic and
Cutanic) or Luvic Cambisols (not distinguished in
the system of DRIESSEN et al. 2001, cf. NEMECEK
et al. 2001 — “kambizem luvickd”).

— In the case of the relict development, soils with the
A-B-Cand A-E-B-C stratigraphies can be best des-
ignated as (Norm-)Terra fusca, Braunerde-Terra
fusca up to Kalkterra fusca (ANoNYMOUS 1998b;
see also SALY 1962, 1986; KUBIENA 1970; HOuBA
1970). According to NETTLETON et al. (2000), the
soils in question are Paleoinceptisols or Paleoeld-
isols. Contemporary soil classification systems in
the Czech Republic (HrRASKO et al. 1991/1993; Vo-
KOUN 2000; NEMECEK et al. 2001) do not distin-
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guish these soils, classifying the relict
soils improperly by the features of
recent soils. According to the interna-
tional classification scheme (ANONY-
MOUS 1998a; DRIESSEN et al. 2001) the
soils in question are still Chromic Cam-
bisols or Chromic Luvisols (see also
VRBEK 2006). Unlike the Czech taxo-
nomy (NEMECEK et al. 2001), the inter-
national taxonomy of soils becomingly
includes also the criterion of the con-
tent of carbonates in the soil-forming
substrate in the range of cases.

CONCLUSIONS

Carbonate rock is a specific soil-forming
substrate that conditions the development
of unique soils. In the case of recent soils
it essentially affects their properties. The
role of carbonate basement is of singular
character also in the development of the
relict soils of terra fusca and terra rossa
types. Nevertheless, the exceptional geo-
chemical properties of the substrate are
modified in them by a long-term and very
intensive soil-forming process connected
among other things with the impact of
allochthonous, mainly aeolian material
and decalcification of the soils. In spite of
the apparently existing specific features
that can be revealed in the pedogenesis
of these soils, the basic physicochemical
and chemical characteristics of the soils
need not deviate from the general frame-
work of soils on eutrophic (ultrabasic,
silicate-carbonate, carbonate) bedrocks.
Consequently, the soils do not always cre-
ate unique ecological characteristics of the
site, for which the sites should be a priori
separated at the level of a special edaphic
category.

Results of chemical and micromorpho-
logical analyses of soils on the carbonate
bedrock suggest two possible approaches
to the classification of these sites (respec-
tive ecosystems):

— Wider approach — Distinction of the
basic edaphic category. This category
contains soils developing on solid
carbonate rocks, silicate-carbonate
rocks and ultrabasic rocks (tuffaceous
limestones, marl slates, basalt, diabase,
etc.). It includes the soils of all above
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Fig. 4. Characteristics of two opposite soil units on the Bohemian Karst limestones — horizon thickness, soil reaction (KCl) and
CaCO, content (from 26 soil profiles)

classified units. The only condition required for the solid carbonate rock (limestone, dolomite), which
the classification of a site in this category is a are further delimitated by the following conditions:
significant presence of the geological basement  — carbonate bedrock is the only source of (macro-)
in pedogenesis. skeleton in the soil,

— Narrower approach — Distinction of the limestone — carbonate bedrock is a dominant soil-forming
edaphic category. This category contains only sites on substrate (not exceptional),

156 J. FOR. SCI, 53, 2007 (4): 149-161



S
- (@)
C-5cm
N-5cm
CaCO, - 5cm
1 pH-1cm
BS - 50 cm
CaCO, - 15cm . pH difference — 30 cm
pH~15cm pH difference — 50 cm
°, ¢
pH-5cm ~ Rendzic Leptosols °
BS —15cm ® ® (©] (]
CaCO, - 30 cm "N \\é
BS - 30 cm Calcaric Cambisols
< |caco,-50em.__© . . .
3 % <~ Luvic Cambisols and Luvisols
g’ BS -5cm
pH -50cm ® ° ]
pH -30cm CaCO, - substrate o pH difference — 15 cm
pH difference — 5 cm
Soil depth
i (©)
(&)
H diffe -1
Content of clay — 5 cm pridcifierence = 1 cm
Content of clay — 15 cm
Content of clay — 50

< Content of clay — 30 cm B om

| ¥ = +

-1.0 30.2% 1.0
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units are supplementary variables

— allochthonous material deposited by wind (also
by slope displacement to a smaller extent) may
be present but it does not form continuous layers
and its impact on the soil chemistry and pedo-
genesis is considerably limited,

the soil does not have the eluvial horizon deve-
loped,

provided that the metamorphic B horizon
is present, the skeleton contains carbonate
rocks.

The above classification applies to all A-C soils and
some soils with the A-B-C stratigraphy including
relict soils.

The described characteristics may be further
complemented by the soil profile thickness limit
or by the carbonate content limit (DRIESSEN et al.
2001). Another classification criterion may be the
soil development mode in combination with exactly
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detected micromorphological features (e.g. mass na-
ture). Nevertheless, these criteria would apparently
be beyond possibilities of field survey.

At the same time, the results suggest that in some
cases the gradient of a selected soil characteristic
(which is the carrier of an important part of the
forest systems variability in the given segment of
the ecological network) may be a more favourable
forest typology classification criterion rather than
the specification of typological units rigorously ac-
cording to soil taxonomy units. These criteria need
be sought at a simultaneous verification of soil en-
vironment relation to the species composition and
physiognomy of phytocoenoses.

It is suggested that the existing criteria for the
classification of forest systems (PLivA 1984, 1991;
VIEWEGH et al. 2003) will be modified as mentioned
above since the distinction of edaphic category
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merely on the basis of the geological basement char-
acter is not acceptable.
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Jedinecnost padotvorného substratu vapence v klasifikaci lesnich ekosystému

ABSTRAKT: Hodnotila se vyjime¢nost vipencového podlozi — pudotvorného substratu — vzhledem ke klasifikaci
lesnich ekosystémil. Problematika byla Setfena studiem 50 ptdnich profilt z Ceského krasu a konfrontaci dosazenych
vysledki s dfive publikovanymi pracemi z krasovych oblasti Ceské republiky i z dalsich statt. Padni profily byly
hodnoceny na zakladé makroskopického popisu, vysledka chemickych a fyzikalné-chemickych rozborti a mikromorfo-
logickym studiem piidnich vybrust. Karbonatova hornina byla pric¢inou specifické geneze piid na téchto stanovistich
—recentnich i reliktnich (terrae calcis). Nepodminuje ovsem vzdy unikétni ekologické vlastnosti téchto stanovist, pro
které by bylo tfeba a priori rozliSovat zvlastni edafickou kategorii. Vyjimec¢né geochemické vlastnosti substratu jsou
na gradientu pedogeneze (hodnotily se holocenni az stfedné pleistocenni pudy) v pokroc¢ilém stadiu modifikovany
velmi intenzivnim pidotvornym procesem, spojenym s impaktem alochtonniho, pfevazné eolického materidlu. Byly
navrzeny dva mozné pristupy ke klasifikaci stanovi$t na pevné karbonatové horniné: (i) $irsi pojeti — rozliseni edafické
kategorie bazické, s drobnymi omezenimi stran povahy ptidotvorného substratu, a (ii) uzsi pojeti — rozliseni edafické
kategorie vapencové s fadou omezeni, kterd vymezuji tuto edafickou kategorii od kategorie bohaté.
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