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ABSTRACT: The study focuses on selected forest site units on water uninfluenced sites on limestone in Bohemian
Karst. The species composition of phytocoenoses, their potential production and soil properties were assessed. Studied
forest site complexes are correctly determined and they provide important information from the aspect of planning and
practical nature conservation management. It is necessary to specify the criteria of categoria calcaria in detail, since it is
often difficult to distinguish it from categoria mesotrophica. Water retention capacity of soils, a criterion often neglected
so far, presents a useful view of forest site water budget and it is a suitable criterion in forest site classification.
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Forest site classification of forest ecosystems
is a significant background for qualified man-
agement of the natural conservation agency in
highly protected areas. It is a framework for forest
management planning and realization. Forest site
classification reflects the expected potential of
forest ecosystems and outlines the way to its ac-
complishment.

Forest site classification of the forest ecosystems in
Bohemian Karst in the 1960’s was based on a series
of detailed geobotanical studies (e.g. KLika 1928,
1942, 1957) and on several soil studies (NAJMR, KAS
1935; MARAN 1947; SMOLiKOVA 1960). The studies
were mainly prepared by SAMEK (1960, 1964). A set
of forest site maps ANONYMUS (1967) was made
on the same basis. PRUSA (1974) discussed forest
site classification units in Bohemian Karst. Forest
site classification of Natural Forest Area (NFA) 8
(ANONYMUS 1996) was determined in Regional
Plan of Forest Development (RPFD) and currently
published (ZELENKOVA in TRNCIK et al. 2000).
PopHORNiK (1998, 2000) prepared detailed forest
site classification maps for Koda and Karl$tejn Na-
tional Nature Reserves. Differences between these
maps and FDAP in some classification units show
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the need of further precise development of forest
site classification.

This study aims to use present criteria for Czech
forest site classification (ANONYMUS 1971/1976)
and deeper specification of its units in the Bohe-
mian Karst area. This study should help prepare
precise definitions of disputed matters regard-
ing the classification and open discussion about
particular criteria. Results will be used to make
conservation plans of small, highly protected areas
in the Bohemian Karst Protected Landscape Area
(PLA).

Forest Site Complexes (FSC) mentioned below
were studied in detail:
1C - Carpineto-Quercetum subxerothermicum,
1W — (Fagi-) Carpineto-Quercetum calcarium,
2W — Fageto-Quercetum calcarium,
3W — Querceto-Fagetum calcarium,
2H - Fageto-Quercetum illimerosum mesotrophi-

cum.

FSC studied for better understanding of possible
connections:

1B — Carpineto-Quercetum mesotrophicum,
2B — Fageto-Quercetum mesotrophicum,
3B - Querceto-Fagetum mesotrophicum,
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Fig. 1. PLA Bohemian Karst

3H - Querceto-Fagetum illimerosum mesotrophi-
cum,

3] — Tilieto-Aceretum saxatile,

2A - Aceri-Fageto-Quercetum lapidosum,

1X — Corneto-Quercetum xerothermicum.

METHODS AND MATERIAL

A detailed forest site survey was carried out in
the Bohemian Karst (Fig. 1) PLA in the period of
1997-2002. Fifty-seven water-uninfluenced sites
on limestone of Silurian and Devonian ages were
evaluated. Diabase and lime slates were also locally
admixed. Sites were situated on plateaus, slope bases
and slopes of exposures mostly not exceeding 20°.

Fig. 2 documents study plot positions in the ter-
rain profile — exposure and slope gradient. Soils
were classified according to FAO (DRIESSEN et al.
2001) and humus forms according to GREEN et al.
(1993). Horizon colours were assessed according to
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Fig. 2. Position of assessed sites according to the slope and

exposition of hillside

J. FOR. SCI,, 51,2005 (11): 508-518

Munsell tables (ANONYMUS 1965). Water retention
capacity (WRC) values were calculated for the physi-
ological depth of the profile. WRC was determined
by hydrolimits of the maximum capillary water ca-
pacity (MCWC) and temporary wilting point from
pF curves. WRC of highly skeleton horizons was
determined as a fraction content function < 0.01 mm
(BENETIN et al. 1987). Screening by Casagrande
method helped to determine textural curves. Chemi-
cal analyses were done by methods of ZBIRAL (1995,
1996, 1997) and partly ANoNYMUS (2003). General
soil terminology was used according to NEMECEK et
al. (1990) and SUSTYKEVICOVA (1998).

Plant taxonomy corresponds with KUBAT et al.
(2002). The moss layer was not analyzed since its
abundance did not exceed 5%. (Hypnum cupres-
siforme reached the highest frequency and abun-
dance.) The size of vegetation survey plots was
400-450 m?. Last spring aspect was evaluated. Veg-
etation survey was published by SAMONIL (2004).
Phytocoenoses were classified by floristic approach
(BRAUN-BLANQUET 1921), according to MORAVEC
et al. (2000). BRAUN-BLANQUET scale, modified by
ZLATNIK (1953 in ZLATNIK 1975), was used. Fidel-
ity was evaluated by “®” coefficient (sensu CHYTRY
et al. 2002), Ellenberg’s average indication values by
ELLENBERG et al. (1992). Ordinations were made
in conformance with TER BRAAK and SMILAUER
(2002).

Forest mensurations were carried according to
Korr (1972). Mensurational tables, developed by
CERNY et al. (1996), were used. Absolute height
yield class (AHYC) was the basic criterion for stand
production potential assessment.

Forest site classification units were distinguished
according to VIEWEGH et al. (2003).

RESULTS AND DISCUSSION
Forest site classification units in terrain profile

According to a macroclimatic characteristic Bo-
hemian Karst belongs to the 2" altitudinal forest
zone (AFZ). With regard to the geological base,
Fageto-Quercetum calcarium (2W) is a pivotal
forest site complex (FSC) that occurs on undulat-
ing plateaus and moderate slopes. Conditions for
1%t AFZ are found mostly on southern slopes. The
3« AFZ is also mesoclimatically conditioned. It be-
longs to northern slopes and narrow valleys (FSC:
3W — Querceto-Fagetum calcarium, 3B — Querceto-
Fagetum mesotrophicum and 3D — Querceto-Fagetum
acerosum deluvium; and also 3H — Querceto-Fage-
tum illimerosum mesotrophicum that is lined behind
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Table 1. Pedological characteristics of chosen Forest Site Complexes
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WRC — Water Retention Capacity; *marginal soils

northern slopes). Climate inversion of the altitudinal
forest zones is often common there as well. Eda-
tope and subsequently the edaphic category partly
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change due to terrain properties. These transitions
are expressive especially on southern slopes where
FSC 1X (Corneto-Quercetum xerothermicum),
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1C (Carpineto-Quercetum subxerothermicum), 1W
((Fagi-) Carpineto-Quercetum calcarium) and 1B
(Carpineto-Quercetum mesotrophicum) change in
a sharp ecological gradient. Sites of FSC 1C (Carpi-
neto-Quercetum subxerothermicum) very often form
a kind of collar around sites belonging to the xero-
thermic category (categoria xerothermica). In other
cases they make smaller compact sites mainly on
southern slopes (often on slopes around 20°). Sites
of FSC 1B (Carpineto-Quercetum mesotrophicum)
and 1W ((Fagi-) Carpineto-Quercetum calcarium)
are situated in similar locations with different sub-
strate. They are located again on exposed slopes and
slightly declined slopes. Soil conditions of edaphic
category H (categoria illimerosa mesotrophica) FSC
2H (Fageto-Quercetum illimerosum mesotrophicum)
are mostly found on plateaus and scarcely on wide
ridges. In similar locations FSC 2W (Fageto-Quer-
cetum calcarium) could also be found that form the
largest and most compact units in the area. Sites of
edaphic categories A (categoria acerosa lapidosa),
] (categoria acerosa saxatile) and D (categoria
acerosa deluvia) are situated on steep slopes and
deluvia.

Forest site classification units from the aspect
of soil types*

Categoria subxerothermica

Carpineto-Quercetum subxerothermicum — FSC
1C (for sites on limestone, Table 1): Soils could most-
ly be classified as Hyperskeletic Leptosol (Rendzic,
Calcaric and Eutric) or Rendzic Leptosol (Humic and
Eutric). The humus form, Rhizomull or Vermimull,
depends on the herb layer composition. Surface an-
hydromorphic humic horizon (not “mellanic” as it is
classified in NEMECEK et al. 2001) transits to parent
material detritus horizon or directly neighbours with
parent rocks on sites FSC 1C. Surface (organo-min-
eral) horizon (very rarely without carbonates) reacts
with HCI weakly, while lower horizons always react
strongly. Lime clastics make the soil profile highly
skeletal (> 50%). Surface (organo-mineral) horizon
has colour No. 7.5 YR 4/4, 3/4, 4/2 (ANONYMUS
1965), it is loose and in full depth distinctively rooted
through. Soil is clay-loam with crumb or polyhedral
structure. Physiological depth often exceeds the
genetic one. Soil is fully saturated (> 90%) by Ca and
Mg cations in whole thickness. Soil reaction (pH, )
varies between neutral (6.1-7.0) and slightly acid
(5.6-6.5).

Developed cambic horizon is present on gently
sloping, southern exposed sites, especially where
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the recent profile does not respect the inner relief
(cf. SALY 1978). Transition from about 10 ¢cm thick
organo-mineral horizon is sharp. Cambic horizon
has signs of rubification (colour 5 YR 5/6, 5 YR 5/4)
and sometimes narrow clay incrustations are visible
on aggregates. Cambic horizon can be free of car-
bonates. It highly contrasts with the rich carbonate
detritus of parent soil to which the horizon sharply
transits. Profiles were classified as Eutric Cambisol
(Chromic) and Calcaric Cambisol (Eutric and Chro-
mic). Genetic depth usually never exceeds 65 cm.
Cambic horizon can be completely (but not neces-
sarily) free of skeleton. This horizon is less rooted
through than the surface (organo-mineral) horizon.
The rooting still reaches substrate horizon. Transi-
tion between horizons is sharp. In cambic horizon,
soil is compacted clay and it does not react with HCL
Its structure is polyhedral. In comparison with the
above-mentioned soil types of Reference Soil Group
Leptosols, these soils have minimum air capac-
ity (also below 5%). There could be expected lower
values of soil reaction (in cambic horizon pH,, < 6)
and soil complex saturation by basic cations. Cambic
horizon is still fully saturated (> 90%).

Groundwater is always unavailable in the profiles.
WRC of the profile usually does not exceed 20 mm.
Soil profiles with wider cambic horizon incline to
FSC 1W (Fagi-) Carpineto-Quercetum calcarium).
On the contrary, there are not found Lithic Leptosols
(Rendzic and Eutric) on these sites and soils usually
correspond with more exposed sites as X — category
(categoria xerothermica — X).

Categoria calcaria

Limestone is the parent rock and the only skeleton
source in the soil profile. Being pedogenic, it takes
significant part in soil genesis. The relation between
AFZ and soil profiles is mostly based on the site posi-
tion in the terrain relief, which is a significant factor
influencing soil genesis and at the same time it rep-
resents certain mesoclimatic conditions important
for distinguishing AFZs. Soils on southward oriented
slopes classified as 1t AFZ are generally shallow and
have a higher skeleton content than soils of other
terrain profiles (except steep slopes). This statement
corresponds with that of SALY (1986) declaring
that in long-term genesis the soils on southward
oriented slopes defrosted deeper than those on
northward slopes and the material was removed by
solifluction or otherwise. The soil profile character
of southward situated slopes then cooperates in the
formation of extreme ecological conditions regard-
ing vegetation growth. On the other hand, it is not a
rare phenomenon that the soil profiles belonging to
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ESC 1W ((Fagi-) Carpineto-Quercetum calcarium)
form better soil conditions for plant growth than the
profiles belonging to FSCs 2W (Fageto-Quercetum
calcarium) and 3W (Querceto-Fagetum calcarium),
although it is the opposite way in general (SAMEK
1960; SALY 1986).

In Bohemian Karst, all three FSCs belonging to this
edaphic category are formed by different propor-
tions of soils belonging to Leptosols and Cambisols
Reference Soil Group. Soils were classified as Rend-
zic Leptosol (Humic, Calcaric and Eutric) and Hy-
perskeletic Leptosol (Rendzic, Calcaric and Eutric).
The last mentioned soil types particularly incline to
categoria saxatilis acerosa — ], and categoria acerosa
lapidosa — A. Carbonates could be partly leached out
of the surface, about 10 cm thick, organo-mineral
horizon. In comparison with FSC 1C (Carpineto-
Quercetum subxerothermicum) the soil is deeper,
has lower skeleton content and higher WRC values,
which do not decrease below 20 mm. WRC of soil
profiles ranges between 22 mm ((Fagi-) Carpineto-
Quercetum calcarium) and 86 mm (Fageto-Querce-
tum calcarium). The parent rock is lower than 30 cm
in Carpineto-Quercetum subxerothermicum. There
are known soil profiles that developed on soil sedi-
ments.

Soils belonging to Cambisols Reference Soil Group
were classified as Calcaric Cambisol (Eutric and
Chromic), Calcaric Cambisol (Endoskeletic, Eutric
and Chromic), Calcaric Cambisol (Episkeletic, Eutric
and Chromic), Leptic Cambisol (Calcaric, Episke-
letic, Eutric and Chromic), Endoskeletic Cambisol
(Eutric and Chromic), Endoleptic Cambisol (Cal-
caric, Episkeletic, Eutric and Chromic), Endoleptic
Cambisol (Calcaric, Eutric and Chromic), Eutric
Cambisol (Chromic). Cambic horizon often has
visible loam films on soil aggregates. In such cases
the albic horizon is usually only little developed. Its
richness exceeds 10 cm only on plateaus. This hori-
zon differentiation is frequently based on lithologic
heterogeneity — eolic deposition or solifluctional
movement down the slope. The coefficient of tex-
ture differentiation mostly varies around 1.45. Albic
horizon combined with cambic horizon and with
clear rubification characteristics was present in
most studied soils. Parent material disintegration
horizon or pure parent rock (both horizons have a
high carbonate content) begin 50-75 cm from the
organo-mineral horizon surface. Skeleton is almost
always present in B-horizon. Soil of cambic horizon
does not react with HCl or it reacts weakly. This part
of profile has a carbonate content usually below 0.5%
rarely exceeding 2%. Soil is fully saturated by Ca and
Mg cations in the whole profile with the exception
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of thin albic horizon. In eluvial horizon the sorption
complex saturation can decline to 50%. This part of
soil profile has pH, , value ranging between 3.5 and 4.
Lower in the profile — cambic horizon, substrate
horizons — the soil reaction is almost always neutral
(6.1-7.0) or slightly alkaline (> 7.0). Humic organo-
mineral horizon is strongly rooted through and dark
(7.7 YR 3/2-4,4/2—4,5/3), it is below 10 cm thick with
crumb or polyhedral structure, it almost lacks car-
bonates (values up to 0.1%) and its pH,_, is around 6.
The content of plant accessible nutrients is fully
sufficient. Especially cambic horizon is texturally
very heavy. Fraction content of < 0.01 mm is to 75%.
Fraction < 0.001 mm can reach 50%. The soil texture
allows estimation of low air capacity and high plant
inaccessible water proportion. Organo-mineral and
eluvial horizons are usually texturally more airy, of-
ten containing 0.05-0.01 mm fractions in over 30%
(max. 42.4%). WRC values for the physiologic depth
of soil profiles are ranging between 35 and 90 mm.

Depending on phytocoenosis content the humus
forms are Vermimull or Mullmoder.

(Fagi-) Carpineto-Quercetum calcarium — FSC
1W: Reference Soil Group Leptosol is more frequent
in comparison with FSCs 2W (Fageto-Quercetum
calcarium) and 3W (Querceto-Fagetum calcarium).
Cambisols are also common; they often display
albic horizon indication and weak films in cambic
horizon.

(Fagi-) Carpineto-Quercetum calcarium and Fage-
to-Quercetum calcarium — FSCs 2W and 3W: Refer-
ence Soil Group Cambisols dominate. Frequent albic
horizon indication and clay film forming lower in the
profile. Formation of clay films is not essential for de-
velopment of rubified cambic horizon (cf. WERNER
1958; SALy 1986). Eolian or deluvium additions are
very frequent in the surface part of profile.

Categoria illimerosa mesotrophica

Fageto-Quercetum illimerosum mesotrophicum
and Querceto-Fagetum illimerosum mesotrophicum
— FSCs 2H and 3H: All studied soils had signs of
undergoing illimerization. Albic horizon has been
slightly to distinctly developed. Cambic horizon has
transparent rubification attributes and clay films
are often present on pedologic aggregates. Soils
have been classified as Eutric Cambisols (Chromic),
Calcaric Cambisols (Eutric and Chromic), Vertic
Luvisols (Calcaric, Albic and Cutanic) and Haplic
Albeluvisols. The last listed soils develop on loess
overlaps. The substrate horizon of crumbled solid
rock material with high carbonate content is below
the depth of 75 cm. In comparison with soils of ca-
tegoria calcaria all above-mentioned soil types con-
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tain hardly any skeleton in cambic or argic horizons.
Transition between horizons is more visible and
sharp. The illimerization process taking place togeth-
er with profile decarbonization is more distinctive in
comparison with categoria calcaria soils. The argic
horizon structure changes from polyhedral to pris-
matic, with compact consistency. Content of fraction
< 0.01 mm reaches nearly 80%, content of fraction
< 0.001 mm can exceed 50%. Due to the mentioned
soil texture in profile gleyfication caused by precipi-
tation could be observed. In spite of the distinctive
physiological depth exceeding 100 cm, profiles form
only about 80 mm WRC. Minimum air capacity
reaches the possible lowest values in the middle part
of the profile. Surface profile parts (organo-mineral
and eluvial horizons) even there often contain a
higher proportion of 0.05-0.01 fraction (about
44.6%). The profile soil reaction (pH, ) is gener-
ally lower than in categoria calcaria — W (categoria
subxerothermica — C, categoria mesotrophica — B). It
can be medium acid (4.1-5.0) in cambic or argic ho-
rizons. It reaches even lower values in albic horizon,
where it is < 4.0. Substrate horizons show neutral to
slightly alkaline soil reaction.

Surface humus forms are classified as Vermimull.

Other edaphic categories

Study plots belonging to edaphic category B (ca-
tegoria mesotrophica) were classified only margin-
ally. They contained sites that could not be classi-
fied as category W (categoria calcaria). Soil profiles
form transition between the two categories; they
resemble W-category profiles with the exception
of the silicate rock material being always present.
Described profiles are not obviously model examples
of B-category. A more objective conception could be
made by studying the wider spectrum of substrates
accepted in B-category.

In soil profiles belonging to xerothermic edaphic
category — X (FSC 1X — Corneto-Quercetum xero-
thermicum) the organo-mineral horizon was always
followed by substrate horizon. The soils were classi-
fied as Lithic Leptosol (Rendzic and Eutric) and/or
as Hyperskeletic Leptosol (Rendzic, Calcaric and
Eutric) or Rendzic Leptosol (Humic and Eutric).

Cambic or argillic horizons were not present in
any profile on sites belonging to ] and A categories
(FSCs 3] — Tilieto-Aceretum saxatile and 2A — Aceri-
Fageto-Quercetum lapidosum) that were also influ-
enced by sharp sloping (> 20°) and gravitation mix-
ing of material. The organo-mineral surface horizon
of these sites was usually thick, aired, and rich in
humus with a good C/N ratio. Skeleton was present
in the whole profile, mostly formed by limestone.
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Soils were classified as Hyperskeletic Leptosol
(Rendzic, Humic, Calcaric and Eutric) and in some
cases as Lithic Leptosol (Rendzic and Eutric). The
soil was mostly developed on the soil sediment.

Site classification units from
the dendrometry aspect

The biomass production potential of studied sites
could be simply described as: FVC (1X) < 1C < 1W
(= 1B) < 2W (= 2B) < 2H < 3W (= 3B).

Absolute height yield class (AHYC) for Quer-
cus petraea was estimated as 12—14 m on FSC 1C
(Carpineto-Quercetum subxerothermicum). Fagus
sylvatica was not present on these sites. It was only
present individually in FSCs 1W ((Fagi-) Carpineto-
Quercetum calcarium) and 1B (Carpineto-Querce-
tum mesotrophicum) and its AHYC values (16 and
18 m) have only informational character. Quercus
petraea and Tilia cordata reached the same AHYC
values. AHYC values for Carpinus betulus ranged
between (10) 12 and 14 m. Production potential is
higher in FSCs 2W (Fageto-Quercetum calcarium)
and 2B (Fageto-Quercetum mesotrophicum), where
Quercus petraea reaches AHYC = (18) 2024 (26) m.
Fagus sylvatica and Tilia cordata attained similar
values. AHYC for Carpinus betulus were estimated
as (14) 16—18 (20) m.

Similar values could be expected on sites belong-
ing to FSC 2H (Fageto-Quercetum illimerosum me-
sotrophicum), only with a higher minimum height
of Quercus petraea (AHYC = 22 m). Tree species
on FSCs 3W (Querceto-Fagetum calcarium) and
3H (Querceto-Fagetum illimerosum mesotrophi-
cum) also reach higher AHYC: Fagus sylvatica (24)
26-28 m, Quercus petraea 26 m, Carpinus betulus
(16) 18—20 m and Tilia cordata 24—28 m.

This survey corresponds with mensurational as-
sessment prepared for Plot No. 8 by ZELENKOVA (in
TRNCIK et al. 2000). Conversely to this study, a lower
value of AHYC was accepted there (Quercus petraea
16 m). The regional plan of forest development gives
AHYC =26 m for Fagus sylvatica and 22 m for Quercus
petraea on the studied sites. Within edaphic categories
W, H (D and B) in the area ZELENKOVA (in TRNCIK et
al. 2000) did not use the 3" AFZ. The author of this
study found higher AHYCs (up to 28 m for Fagus syl-
vatica, and up to 26 m for Quercus petraea).

Site classification units from the aspect
of phytocoenoses

Vegetation surveys of sites belonging to FSC 1C
(Carpineto-Quercetum subxerothermicum) cor-
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responded in all cases with Quercion pubescenti-
petraeae alliance, mostly with Corno-Quercetum
association (Table 2). Lathyro versicoloris-Quer-
cetum pubescentis association also appeared in
several cases, but it also inclined to FSC 1X (Corneto-
Quercetum xerothermicum). On sites belonging to
ESC 1W ((Fagi-) Carpineto-Quercetum calcarium)
(respectively to 1B — Carpineto-Quercetum me-
sotrophicum) several vegetation surveys were
classified as Corno-Quercetum association as well.
This association slowly fades away on those sites
and a majority of evaluated vegetation surveys was
classified as the association Melampyro nemorosi-
Carpinetum, subassociation M.n.-C. primuletosum
veris. From the aspect of phytocoenoses FSC 2W
(Fageto-Quercetum calcarium) and 2B (Fageto-
Quercetum mesotrophicum) were relatively het-
erogeneous. Stands most frequently correspond
with association M.n.-C. (M.n.-C. typicum or
M.n.-C. festucetosum heterophyllae; subass. M.n.-
C. primuletosum veris clearly disappears), and in a
few cases with ass. Cephalanthero-Fagetum. Veg-
etation of FSC 2H (Fageto-Quercetum illimerosum
mesotrophicum) usually corresponds with subass.
M.n.-C. festucetosum heterophyllae or it could be
also classified in the framework of ass. Potentillo
albae-Quercetum. Phytocoenoses belonging to FSC
3W (Querceto-Fagetum calcarium) or 3B (Querceto-
Fagetum mesotrophicum) can usually be classified
as ass. Cephalanthero-Fagetum, where there often
appear transitions to subass. M.n.-C typicum and
M.n.-C. festucetosum heterophyllae. A similar situ-

ation is in FSC 3H (Querceto-Fagetum illimerosum
mesotrophicum).

Differential species of FSC 3W (Querceto-Fage-
tum calcarium) in principle copy the significant
and differential elements of Fagion alliance and ass.
Cephalanthero-Fagetum. From this point of view
the highest values were found in Actaea spicata and
Cephalanthera rubra. The abundance of species
Viola reichenbachiana, Scrophularia nodosa and
Oxalis acetosella is less significant. Against expecta-
tions, species Lilium martagon, Sanicula europaea,
Dentaria bulbifera or Cephalanthera damasonium
nearly lack the diagnostic value in studied locali-
ties. These plants occur with similar frequency and
fidelity even on sites of FSC 2W (Fageto-Quercetum
calcarium), in the case of species Cephalamthera
damasonium also on FSCs 1W ((Fagi-) Carpineto-
Quercetum calcarium) and 1C (Carpineto-Querce-
tum subxerothermicum). The shrub layer is formed
by Fagus sylvatica as well as Acer platanoides,
A. pseudoplatanus, Daphne mezereum and Cornus
sanguinea.

Highly significant species of ass. Potentillo albae-
Quercetum and subass. Melampyro nemorosi-Carpi-
netum festucetosum heterophyllae are a combination
of differential species for FSC 2H (Fageto-Quercetum
illimerosum mesotrophicum), namely acidophilous
species and species of heavy, periodically drought
and gleyed soils lower in the profile. Such species are
Potentilla alba, Serratula tinctoria, Ajuga reptans,
Melampyrum nemorosum, Lysimachia nummularia,
Aegopodium podagraria, Maianthemum bifolium,

Table 2. Units of floristic classification (BRAUN-BLANQUET 1921) in chosen Forest Site Complexes

ESC

Units of floristic classification (BRAUN-BLANQUET 1921; MORAVEC et al. 2000)

as. Corno-Quercetum
1C

as. Lathyro versicoloris-Quercetum pubescentis*

subas. Melampyro nemorosi-Carpinetum primuletosum veris

1w
as. Corno-Quercetum*

subas. M.n.-C. typicum

subas. M.n.-C. festucetosum heterophyllae

2W (2B)

subas. M.n.-C. primuletosum veris*

as. Cephalanthero-Fagetum*

as. Cephalanthero-Fagetum

3W (3B) subas. M.n.-C. typicum*

subas. M.n.-C. festucetosum heterophyllae*

subas. M.n.-C. festucetosum heterophyllae

2H, 3H

as. Cephalanthero-Fagetum

as. Potentillo albae-Quercetum

*marginal unit
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Impatiens parviflora and in the case of higher acidi-
fication there can appear also Vaccinium myrtillus.

From the aspect of phytocoenosis composition
the FSC 2W (Fageto-Quercetum calcarium) is very
variable. There dominate mesophylous species
(Hepatica nobilis, Lathyrus vernus, L. niger, Galium
odoratum, Mercurialis perennis, etc.). They are also
present in other assessed FSCs, although with lower
dominancy. In comparison with FSC 1W ((Fagi-)
Carpineto-Quercetum calcarium), there fade out
the thermophilous species differential for subass.
M.n.-C. primuletosum veris (Primula veris, Viola mi-
rabilis). Frequent are also species commonly present
in FSC 2H (Convallaria majalis, Maianthemum
bifolium, Festuca heterophylla, Stellaria holostea). In
comparison with other FSCs, there is a higher fidelity
of Milium effusum, Lathyrus niger and Polygonatum
multiflorum. Regularly present are species common-
ly classified as “beech species” — Dentaria bulbifera,
Hordelymus europaeus. Lonicera xylosteum appears
more frequently in the shrub layer.

Sharp differentiation of the 1** AFZ from the oth-
ers due to understorey composition is visible. There
are many common species for FSCs 1W and 1C. In
connection with other units, they have character of
differential species. There are significant common
species: Anthericum ramosum (also on sites with
slightly decarbonized surface part of soil profile), Bu-
pleurum falcatum, Campanula persicifolia, Festuca
rupicola, Betonica officinalis, Polygonatum odora-
tum, Dictamnus albus and Clinopodium vulgare. The
last species is together with Astragalus glycyphyllos
and Galium mollugo related rather to FSC 1W. Torilis
japonica also shows higher fidelity to FSC 1W. Poa
angustifolia, Trifolium alpestre, Betonica officinalis
and Silene nutans occur on sites of SFC 1C. In op-
position to FSC 1W the determining species for
this FSC are Euphorbia cyparissias, Carex humilis,

Teucrium chamaedrys, Asperula cynanchica and A.
tinctoria. Floristic similarity with FSC 1X (Corneto-
Quercetum xerothermicum) was not assessed where
it is possible to expect the same species.

The presence of Fagus sylvatica, Quercus pubes-
cens, Berberis vulgaris, Cotoneaster integerrimus,
Sorbus aria, C. sanguinea (Cornus mas) is significant
for determining forest sites. The presence of juvenile
development stages is also an important attribute.

A majority of the above-mentioned species was
described by VIEWEGH et al. (2003), who denotes
presented survey as significant (respectively domi-
nant) species. His survey, elaborated for the whole
territory of this country on FSC level is more exten-
sive, although some species are not present in the
studied area (e.g. Carex pilosa, Pulmonaria officina-
lis and Galium schultesii on FSC 2H), others do not
appear as either as diagnostic or dominant species in
processed surveys (e.g. Galium odoratum and Melit-
tis melissophyllum for FSC 2H and Lathyrus vernus
for FSC 1C). Within the studied area, some species
listed by him are connected with other site types and
they are not present in these vegetation surveys (e.g.
Adonis vernalis and Helianthemum nummularium
for FSC 1W).

For NFA No. 8 survey of differential species on
forest site (FS) level is created by ZELENKOVA (in
TRNCIK et al. 2000). Established results correspond
with this survey. There are only small exceptions
(e.g. on FSC 1C Viola collina rather than V. hirta
is present). Only ZELENKOVA (in TRNCIK et al.
2000) did not determine FSC 3W. In ANONYMUS
(1971/1976), PLivAa (1980) and RANDUSKA et al.
(1986), the survey of plant species was prepared only
as reference on the level of edaphic categories. It also
lacks differentiation of W-category or relevant FSC.
The last mentioned relates to work of PRUSA (2001)
as well.

Table 3. Ellenberg’s average indication values for vegetation surveys grouped by relation to forest site units. Table presents
average values. In brackets are min. and max. values. Number of vegetation surveys used for calculating average values is noted

in brackets at the first column

ESC Light Temperature Continentality Moisture Soil reaction Soil nitrogen
1C (7) 5.6 (5.2—6.0) 5.8 (5.7-5.8) 4.0 (3.9-4.2) 4.2 (3.9-4.5) 6.9 (6.7-7.2) 4.2 (3.9-4.7)
1w (8) 5.3 (5.1-5.5) 5.7 (5.6-5.9) 3.9 (3.7-4.2) 4.3 (4.2-4.5) 6.7 (6.5-6.9) 4.3 (3.8-4.8)
1B (3) 5.1 (4.9-5.5) 5.8 (5.8-5.9) 3.9 (3.8-4.0) 4.3 (4.3-4.4) 6.7 (6.6-6.8) 4.2 (4.1-4.3)
2W (11) 4.6 (4.3-4.7) 5.7 (5.6-5.8) 3.8 (3.7-3.9) 4.7 (4.5-4.8) 6.5 (6.3-6.9) 4.9 (4.4-5.2)
2B (1) 4.5 5.8 3.8 4.8 6.6 5.3

2H (4) 4.7 (4.5-4.8) 5.7 (5.7) 3.8 (3.8-3.9) 4.8 (4.7-4.8) 6.1 (5.9-6.3) 4.9 (4.8-5.1)
3W (10) 4.2 (3.9-4.5) 5.5 (5.4—5.6) 3.7 (3.6-4.0) 4.8 (4.6-5.0) 6.7 (5.9-6.9) 5.3 (5.0-5.7)
3B (1) 3.8 5.5 3.8 4.9 6.4 5.2

3H (2) 4.1 (4.0-4.2) 5.5 (5.5-5.6) 3.8 (3.8) 4.9 (4.9) 6.8 (6.8) 5.5 (5.5)
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Table 3 shows computed Ellenberg’s indication
values for vegetation surveys of studied sites.

CONCLUSIONS

Studied FSCs are fully relevant, including recently
newly described FSC 1W ((Fagi-) Carpineto-Quer-
cetum calcarium) and often discussed FSC 3W
(Querceto-Fagetum calcarium). All FSCs have clear
distinguishing characteristics from the planning and
management realization aspects. Pattern of stands
would also be suitable if included on the site type
level to “general guidelines”.

Categoria calcaria and its boundary to categoria
mesotrophica appear problematic due to correct dif-
ferentiation. There is a need for better definition of
differences between those categories. The only crite-
rion should not be just the description of geological
base as there appear very frequent eolic or solifluc-
tion depositions and common visible decarboniza-
tion of the part of soil profiles. Ambiguity was caused
by accepting of Fagus sylvatica in 1* altitudinal forest
zone (FSC 1W) in basic publications. Water reten-
tion capacity (WRC) makes a good picture regarding
the important factor of stand water balance and is
suitable as a classifying criterion for classification of
Czech forest sites. It was very suitable for separation
categoria subxerothermica from categoria calcaria.

* neither term of qualifier Mollic nor mollic hori-
zon is used in individual Reference Soil Groups. The
reason is different approach to this horizon by FAO
(FAO-ISSS-ISRIC 1998; DRIESSEN et al. 2001) and
NEMECEK et al. (2001).
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ABSTRAKT: Clanek predkldda podrobnou charakteristiku typologickych jednotek na vodou neovlivnénych stanovistich
na vapenci Ceského krasu. Bylo posouzeno druhové slozeni fytocendz, jejich produkéni potenciél a vlastnosti péidniho
prostiedi. Studované soubory lesnich typti jsou svou ndplni plné opodstatnéné a i z pohledu planovéni a praktické realizace
managementu ochrany prirody vykazuji diilezitd specifika. Dofesit je tieba kritéria klasifikace zejména u edafické kategorie
W — categoria calcaria. Jeji rozliSeni proti edafické kategorii B — categoria mesotrophica je ¢asto obtizné. Reten¢ni vodni
kapacita ptd, kritérium dosud opomijené, dava dobrou predstavu o diilezité slozce vodni bilance porosti a je vhodna jako
klasifika¢ni kritérium pro typologické hodnoceni.

Kli¢ova slova: Cesky kras; vapenec; lesnické typologie; plida; fytocenéza; dub; buk

V Narodnich pfirodnich rezervacich Koda, Karl-
$tejn a v prirodni rezervaci Radotinské udoli byly
hodnoceny stanovistni poméry, produkéni potenci-
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al a slozeni lesnich fytocenéz. Vyzkum se zaméril
zejména na posouzeni gradientu stanovistnich pod-
minek a porostnich pomért v ramci téchto soubo-
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rd lesnich typa (SLT): 1C — suchd habrova doub-
rava (Carpineto-Quercetum subxerothermicum),
1W — vapencovd habrovd doubrava ((Fagi-) Carpi-
neto-Quercetum calcarium), 2W — vépencova bu-
kova doubrava (Fageto-Quercetum calcarium), 3W
— vapencova dubova bucina (Querceto-Fagetum cal-
carium), 2H — hlinitd (a sprasovéd) bukova doubrava
(Fageto-Quercetum illimerosum mesotrophicum).
Obsahova napln a vymezeni téchto typologickych
jednotek byly podrobné diskutovany. Ostatni SLT
byly studovéany pouze okrajové. Byla navrzena né-
kterd doplnkova kritéria.

Studované SLT jsou v oblasti plné opodstatnéné,
a to vcetné nedavno nové zavedeného SLT 1W
i casto diskutovaného SLT 3W. Treti lesni vege-
tacni stupen je v Ceském krasu mezoklimaticky
podminény na vyraznych severnich partiich svahi
(u souboru lesnich typt 3H — Querceto-Fagetum il-
limerosum trophicum v zakrytu téchto svaht), je na
spodni hranici svého vyskytu a neni typicky vyvinu-
ty. Porosty s dominanci Fagus sylvatica v téchto po-
lohéch jsou trvalymi spolecenstvy. SLT maji i z po-
hledu planovani a praktické realizace managementu
zfejma specifika.

Pudy vykazovaly zna¢nou diverzitu. Pidotvornym
substratem byl materidl in situ i solifluk¢né, eolicky
a fluvidlné transportovany. Cést profild se vyvijela
polygeneticky a polycyklicky. Pady byly klasifiko-
vany jako litozem modélni varieta karbonatovd,
rendzina litickd, sutovd, melanickd, moddalni, para-
rendzina moddlni, sutovd, kambizem rubifikovani,
luvickd, vyluhovand, modalni, arenicka, hnédozem
pelicka, oglejena. Podle fyzikalné-chemickych vlast-
nosti byly ptidy oznaceny jako eubazické. Humu-
sovou formou byl Rhizomull, Vermimull ¢i Mull-
moder. Tésnd byla zavislost charakteristik porosti
a stanovist na reliéfu terénu. Na svazich se sklo-
nem > 20° se nachdzely pidy se stratigrafii Ah -C,
Am-C, Am-Cr-R,. Tyto pady byly vyrazné za-
stoupeny i na ] exponovanych svazich sklont < 20°,
kde byly popsany i pidy stratigrafie Ah-Br -Cr,-R,,
Ah-Ev-Brt -Cr,-R,. Na svazich ostatnich expozic
sklonii < 20°, na plosindch a apatnich povrsich prevla-

daly pdy s vyvinutym B (Br, Brt, Bt, Bv) horizontem
a Casto i s horizontem eluvidlnim (Ev).

Obecné predstavy o vztahu pudniho typu k re-
liéfu terénu ale neplatily vzdy. Profily v obdobné
poloze nékdy vykazovaly zna¢né odlisné vlastnosti.
Ty se odrazily v hodnotach reten¢ni vodni kapa-
city pad (,RVK"). Voda je primdrni limitujici fak-
tor zdejsich ekosystémi. RVK se pohybovala mezi
12,1 mm a 123,7 mm (pro fyziologickou hloubku
pud). Diky vysokému obsahu frakce < 0,001 mm
(i pres 50 %) byl zna¢ny podil vody v ptidé pro rost-
liny tézko dostupny. V argilickém Bt ¢i rubifikova-
ném argilickém Brt horizontu nabyvala limitnich
hodnot i minimdalni vzdu$nd kapacita.

Rostlinna spolecenstva byla podle $koly curyssko-
-montpellierské zarazena do asociaci: Lathyro ver-
sicoloris-Quercetum pubescentis, Corno-Quercetum
(subas. C.-Q. euonymetosum europaeae), Melam-
pyro nemorosi-Carpinetum (subas. M.n.-C. primu-
letosum veris, M.n.-C. festucetosum heterophyllae,
M.n.-C. typicum), Cephalanthero-Fagetum.

V porostech na ekologicky extrémnich stanovis-
tich ] expozic dosahoval Quercus spp. absolutni vys-
kové bonity (,AVB®) = 12. Fagus sylvatica zde nebyl
zastoupen. Nejvyssi produkéni potencidl (Quercus
petraea AVB = 26, Fagus sylvatica AVB = 28) byl
zjistén na Upatnich povrsich a severné exponova-
nych svazich.

Jako problematicka se jevi obsahova napln catego-
ria calcaria — W a jeji hranice proti categoria me-
sotrophica — B. Hranici obou je tfeba lépe definovat.
Pri velmi Casté a vysoké uicasti eolického ¢i solifluke-
niho (s.l.) materidlu a pfi zjevné dekarbonizaci ¢4sti
pudnich profili nemtize jako jediné kritérium slou-
zit charakter geologického podkladu. Nedostate¢né
je i vymezeni obou téchto kategorii vaci categoria
illimerosa mesotrophica — H. Nejasnosti zptisobuje
prijimand Gcast Fagus sylvatica v 1 LVS (SLT 1W)
v podkladovych materidlech lesnické typologie. Re-
ten¢ni vodni kapacita pid dédva dobrou predstavu
o dilezité slozce vodni bilance porosti a je vhodna
jako klasifika¢ni kritérium pro typologické hodno-
ceni. Velmi platnd byla pti separaci categoria subxe-
rothermica od categoria calcaria.
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