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The studied regions located in the Landscape Protection Area of the Pilis Mts, Hungary, have a
considerably varied geographical character. Because of the configurations of the terrain several as-
sociations and sub-associations can be distinguished. The area is predominated by forests, however
scrub woods, steppes and rocky grasslands play an important role as well. Most part of the studied
vegetation is close to the native condition, whereas some other places are disturbed by the overpo-
pulated stock of game, especially the moufflon. For each management unit a brief description of its
vegetation is given together with the list of protected or notable vascular plants registered.
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INTRODUCTION

Several conditions have to be realized for a satisfactory functioning of a
landscape protection area and to fulfil its tasks in nature conservation. The pro-
tection of stands of all associations is necessary in order to preserve rare species
and to fulfil the gene bank function. It is absolutely indispensable that silviculture
has to be planned in conformity with these aims and views of nature conservation
could get across considerably on the strictly protected areas. The preservation of
the gene pool of a species can be realized only by sustaining, large, continuous
stands. Consequently, all the activities have to be ceased, which have opposite ef-
fect, which make the stands poor, getting the species to the verge of extinction,
and ultimately uniformized stands are evolved. The maintenance and protection
of the transitional zone between the associations is very important also, because
these can ensure the tolerance, the possibility of migration for a species ifthe cli-
matic or other changes occur. In practice it is very important to respect the pro-
tective forest character of stands where it is needed. Where it is possible the res-



toration of the original natural vegetation would be desirable (to prevent the arti-
ficial transformation of mountain meadows, careful and gradual reconstruction of
the stands full of ash trees).

The flora of the Pilis Mts, especially the southern parts close to Budapest,
were studied by several noted botanists during the 18th—20th centuries. There are
some plants from the Pilis Mts even inthe kiTAaIBEL herbarium (JAvorka 1926-
1936). sapLER (1825, 1840) made detailed botanical investigations in the region.
KERNER (1857) gave an overview of the Pilis Mts, too. The studies of BorRBAS
(1872, 1879) were concentrated on the parts of the mountains belonging to Pest
county.

Floristical data on the northern part of the Pilis Mts were reported by FEICH-
TINGER (1864, 1899). Contrary to his other floristical studies he enumerated the
.occurring species by their localities.

Numerous authors published floristical data on the Pilis Mts (soros 1917,
1919, 1923, 1938, 1970, CSAPODY 1935 1939, DOMOKOS 1939, GRUNDL 1863,
FEKETE and JAkucs 1957, HORANSzKY 1957, JAVORKA 1904, 1915,1940, LEN-
GYEL 1906, 1909). However, few studies contain data on Kesztdlc and its close
surroundings. Floristical data on the marshlands in the vicinity of Kesztdlc and
on the meadow HosszU-rét between Piliscsaba and Piliscsaba-Jaszfalu were pub-
lished by PENKSZzA (1991). The most important floristical data on the cliff Fehér-
szirt (PENKSzA 1992a) and the coenological characterization of the marshlands
found here were provided by PENKSsZA (1992b).

The phytogeographical features of the Pilis Mts and its surroundings were
described by Boros (1953) and FekeTE (1988). BorHIDI (1956) studied the
sandy vegetation of the Kisalféld. The "embayment” south of Esztergom was
given the name "the vicinity of Esztergom" by zoLyomi (1958). simon (1962)
provided an overview on the natural vegetation of the Kisalfold. The monograph
of the marshlands by kovAcs (1962) contains information on the region, too.
The detailed potential vegetation map by simon et al. (1980) refers the area, as
well as jakucs and FekeTe (1987) in the serial "The landscape geography of
Hungary". The vegetation of the hills Kétagu-hegy and Csévi-szirtek were com-
pared by szErRDAHELY!I (1988, 1989). The vegetation map of Kétagu-hegy and its
surroundigs was described by PENKszA et al. (1997).

Our vegetation mapping studies started in 1982 at some regions of the
Landscape Protection Area of the Pilis Mts, Hungary, with the aims of searching
and point-mapping of rare, protected species in the strictly protected areas. The
data were re-examined by fieldwork in 1996. Therefore the changes of habitats
since 1982 are appeared in the results presented below.



MATERIALS AND METHODS

The fieldwork was carried out between April and October in 1982 based on
silvicultural maps at the scale of 1: 10 000.

The area of Leanyfalu (I - strictly protected area), and the areas of Pilis-
zentkereszt (1V - strictly protected area) and Pilisszantd (V and VI - strictly pro-
tected areas) (Fig 1).

During the fieldwork the following species were mapped: Adonis  vernalis,
Amygdalus nana, Aster amellus, Dianthus serotinus var. So6i, Dictamnus albus,
Iris graminea, Iris variegata, Orchis pollens, Polystichum aculeatum, Pulsatilla
grandis, Sempervivum hirtum (Jovibarba hirta), Sorbus danubialis, Stipa pul-
cherrima, Vicia sparsiflora.

Nomenclature of the vascular plant names follows SIMON (1992).

Fig. 1. Vegetation map of Mt Pilis and Mt Kétagl-hegy.- 1. Carex pilosa type of Fagetum and
Carpino-Quercetum. - 2. Asperula odorata type of Fagetum and Carpino-Quercetum. - 3. Melica
uniflora type of Fagetum and Carpino-Quercetum. - 4. Quercetum petreae-cerris. - 5. Rocky
grassland communities, steppes. - 6. Mercuriali-Tilietum. - 7. Corno-Que rectum pubescentis. - 8.
Seslerio-Fagetum



RESULTS AND DISCUSSION

Surroundings of Kis-Szoplak and  Nagy-Szoplak

Strictly protected area on the forestry area of Pilisszentkereszt (1V)

Forest ranges 1-6: On thelarger part of the area Melitti-Fagetum hungari-
cum and Querco petraeae-Carpinetum pannonicum stands canbe found. On the
top and theeastern rocky slope of the hills Kis-Szopladk and Nagy-Szoplak Mer-
curiali-Tilietum  can be seen on this area. On the upper part of both peaks the
forests are degraded, damaged by the gnawing, treading, grubbing ofwild ani-
mals. The soil isvery shallow and full of bare rocks. When planning the silvicul-
ture of the stands onrocky slopes or on the upper part of the peak priority should
be given tosoil conservation standpoints. On these areas cautious thinning is rec-
ommended because of the increased danger of soil erosion. The northern and
northwestern slopes of Nagy-Szoplak hill are surrounded by Melitti-Fagetum
hungaricum and Querco petraeae-Carpinetum pannonicum associations. Mercu-
rialis perennis dominates inthe herb layer, which also indicates relatively shal-
low androcky soil. This is why soil conservation respects have to be taken into
consideration as well. Atthe other parts of the forest where the soil is deeper
Mercurialis  isreplaced by Asperula odorata.

In the surroundings of the hill Kis-Szopldk the above mentioned Melitti-
Fagetum hungaricum stand is continuous with that of in forest ranges 5and 6. In
forest ranges 3 and 4 young Melitti-Fagetum and Querco  petraeae-Carpinetum
grows mixed with Pinus sylvestris and Picea abies trees. Orchis pallens is the
floristical value of range 5.

Surroundings  of Nagy-Bodzas-hegy

Ranges 7-8,12,18: The vegetation of the hill Nagy-Bodzas-hegy is similar
to that of the hills Nagy-Szoplak and Kis-Szoplak, that is Mercuriali-Tilietum on
the top around the eminence. According tothe characteristics of the surface Mer-
curiali-Tilietum  forest isreplaced by beech forests. Four of the characteristic herb
layer dominants of beech forests: Mercurialis perennis, Asperula odorata, Carex
pilosa or Melica uniflora were observed, indicating habitat heterogeneity (SZOCS
1971) (Pilisszentkereszt ranges 7, 8, 18Aand 12).

In range 8 ontheside ofthe hill Nagy-Bodzas-hegy facing the valley Vas-
kapu-volgy adrier, Melica uniflora-type oak forest can be found.

Vaskapu-volgy and surroundings of Vaskapu-hegy

Ranges 10-11, 14-15: Inthe valley Vaskapu-vélgy (10and LIB) Mercu-
riali-Tilietum forest extends. North to the valley Vaskapu-v6lgy a young beech
forest mixed with conifers (Pinus nigra, Pinus sylvestris, Picea abies) is present.



The northwest-southeast ridge of the hill Vaskapu-hegy and the areas south
of it (14, 15A) are covered with characteristic beech forest stands. Outstanding
floristical value of the area is Pyrola rotundifolia which canbe found on a steep
northeast slope inaruined pine forest. In thesurroundings of the gully Vaskapu-
szurdok and north and west rocky slopes of the hill Vaskapu-hegy facing the val-
ley Vaskapu-volgy Seslerio-Fagetum can be found, among which the most valu-
able stand is that of inthe vicinity of the Vaskapu rock. Therock and its sur-
roundings are favourable practising places for rock-climbers. Since itis ona
strictly protected area, and treading and littering endanger the Sesleria  sadleriana
stands, it would be neccessary to designate a new practising place somewhere
else inagreement with rock-climbers. The protection ofSesleria sadleriana and
its punctual occurrence in Hungary makes it absolutely necessary.

Pilis-oldal

Ranges 16, 26-28: Deforestation of Querco petraeae-Carpinetum  stands
on the eastern steep slope caused soil erosion, and this is why Mercuriali-Tilie-
tum stands have extended that had been here before. Now Querco petraeae-Car-
pinetum and Mercuriali-Tilietum are present with Fraxinus excelsior, Tilia, Acer
and Ulmus species. The change ofthe original vegetation at the same time indi-
cates the necessity ofcareful planning ofthe future silviculture. Onthe western
edge ofPilis-oldal facing Pilis-tetd, rocky grasslands and steppe grasslands can
be found. The spread of Urtica dioica can be explained by the disturbance of
military activities.

Pilis-tet6 and its south and southwest slopes

Ranges 13,17-19, 23, 25: The central part ofPilis-tetd§ (ranges 17 and 25)
is a military object. Onthe northeast slope ofthe northwest process ofthe peak
beech forests can be found (13B). Outstanding floristical value is Allium ursinum
(appr. 20plants) in thevicinity of landmark 18. The connected Querco petraeae-
Carpinetum forests (atthe border of 13B and 19A) living on the top are forests
on shallow soil with bare rocks. This and the partly Fraxinus dominated stands
show deficiencies of earlier silviculture. Querco petraeae-Carpinetum forests
transform into a Quercetum petraeae-cerris pannonicum forest as the peak goes
on toa southwest low gradient slope (13A, 18A, 19A,23B).

These Quercetum petraeae-cerris pannonicum forests are situated extrazo-
hally at the height of700 m above see level. Itsspecial location is also indicated
by the relatively large number of Fagetalia elements in the herb layer that is
dominated by Asperula odorata in some places. One part ofthem is also ade-
graded stand with full of Fraxinus trees. Such interesting transitional stands
would be worth studying more detailed and the discussion with botanists would
be necessary during the planning of forest management.



From this point ofview the attainable aim would be the restoration or re-
generation of the original stands. Itis impossible to draw theborders of Querce-
tum petraeae-cerris  and Querco petraeae-Carpinetum stands because of the mili-
tary object. (The same holds in respect of Quercetum petracae-cerris and Orno-
Quercetum pannonicum on the peak).

Ranges 1, 4-5, 10-11 and 20-24: The south and southwest slopes of Mt
Pilis arecovered with Orno-Quercetum  pannonicum.

In the lower part ofvalleys and gullies running to south and southwest di-
rections (ranges 4, 5, on the border of 10 and 11) where the surface is covered
with thick brash motley forest with Fraxinus ornus, Tilia species anda few Acer
campestre trees canbe found insome places with scattered herb layer and dense
shrub layer. On the steep slope and verge of the valleys and on the ridge the
Orno-Quercetum stand is thinned andreplaced by Ceraso-Quercetum. pubescen-
tis. Onthe exposed, rocky habitats with shallow soil the forest is thinned there-
fore in some places it becomes an open slope steppe grassland  (Caricetum
humilis balatonicum) and more often a closed grassland (Diplachno-Festucetum
sulcatae balatonicum). (First ofall onthearea of 4A, 5B, 10,11and24A in Pi-
lisszentkereszt).

The principle of nature conservation, which says that the protection of
species can be successful viathe protection of habitats and associations, refers to
most ofall for the Quercetum petraeae-cerris stands of the 1V. strictly protected
area and the latter mentioned stands and habitats (andalso forthe above men-
tioned Vaskapu rock). Many protected plants, among them many strictly pro-
tected species, live onthese areas forming a scattered population ona large area
or an endangered population onadwindled area (for example Ferula  sadleriana
at ranges 24A, 10, 11).

Significant protected species are: small population of Sesleria sadleriana in
4A, Iris graminea and Iris variegata in oak forests, Orchis pallens in shrub
forests, and Anemone sylvestris, Orchis purpurea, Adonis vernalis and Vicia
sparsiflora.

Pilisszentlélek

Ranges 11,12, 20 and 21: Onthe area ofthese four ranges on the north-
northeast slope ofthehill Fekete-hegy Asperula odorata-type Querco petraeae-
Carpinetum and Melitti-Fagetum stands can be found. In the herb layer, beside or
instead of Asperula odorata, larger or smaller spots of Carex pilosa are present.
The presence of Mercurialis perennis in great quantities is typical especially in
the ranges 12 and 20, where it is a dominant element of grass in habitats with
shallow soil and rocks. On the steep slopes Querco petraeae-Carpinetum and
Melitti-Fagetum  stands mixed with a lotof Tilia cordata and Tilia platyphyllos
are already transitions towards Tilio-Fraxinetum.  Onthethree northern ridges of



the range 12 in the canopy of the little fragment of Tilio-Fraxinetum stand -
beside the dominant Fagus sylvatica and Tilia cordata - Carpinus betulus, Tilia
platyphyllos, Fraxinus excelsior, Acer pseudoplatanus, Acer campestre, Acer
platanoides are typical. (Otherwise these tree species can be found scattered on
the steep slopes with northern exposure where the rate of Quereus petraea is low
in the Querco petraeae-Carpinetum association). Along the central line of the
above mentioned ridges grass spots, and on the eastern ridge and slope, partly be-
cause of the low regeneration rate of the forest, shrub forests (Corylus avellana)
and degraded fragments of Corno-Quercetum pubescenti-petracae  can be found
(Quereus pubescens, Fraxinus ornus, Acer campestre, Cornus mas, Viburnum
lantana, Melica uniflora, Oryzopsis virescens, Lithospermum purpureo-coeru-
leum etc.). On the eastern side of the eminence close to the eastern border of the
range Pinus sylvestris plantation is present. In the northern edge of the range 21
on the plateau of the hill Fekete-hegy Melica uniflora-type Querco petraeae-Car-
pinetum stand can be found in a very narrow, dry zone which has no importance
in forestry. Here the rate of Quereus petraea and Quereus cerris is larger than in
the nearby stands.

The select-cutting of Pinus sylvestris from the above mentioned area during
forest management practice is recommended. The successive clear cuts in the
ranges 12 and 20 should be carried out carefully in order to protect the rocky and
shallow soil and to make sure the proper regeneration of the forest with late thin-
nings and only in the case of sufficient number of new shoots. It results tolerable,
moderate disturbance of the habitat and also drives back the growth rate of Tilia
species, while in the case of clear-felling the opposite happens, the deleterious ef-
fects become stronger.

Kesztolc

Range 2: The very dense and young Querco petraeae-Carpinetum  stand on
the top of the hill Borostas-hegy is Asperula odorata-type. In some places Melica
uniflora-lype, stands occur as well.

Range 6: The patch of Corno-Quercetum pubescenti-petracae  shows the
characteristics of associations living on smaller rock-ridges. The habitat is very
rocky and covered with little, shallow soil which can dry out easily. The low oak
forest is full of trees with low growing rate (Quereus cerris, Quereus petraea,
Quereus cerris x pubescens). There are a lot of Fraxinus ornus, the shrub layer is
rich (Cornus mas, Crataegus monogyna, Fraxinus ornus) and the herb layer is
scattered (Melica uniflora, Brachypodium pinnatum, Oryzopsis virescens, Litho-
spermum purpureo-coeruleum, Carex michelii, Primula veris). South of the frag-
ment of Corno-Quercetum pubescenti-petracae  an altered Quercetum  petraeae-
cerris forest can be found with a herb layer rich in disturbance tolerator species



(Poa nemoralis, Dactylis polygama, Rubus sp.). Originally this stand was a Meli-
ca uniflora-type Querco petraeae-Carpinetum association.

Ranges 5, 7 and 9: Before the description of the ranges some general re-
marks are needed. First of all the bedrock is not limestone under these three ran-
ges. On differently acidic soils on sandstone and mixed (limestone + sandstone)
bedrock two associations are present: Quercetum petraeae-cerris with a few
species in the herb layer and the type of Corno-Quercetum pubescenti-petraeae
living on acidic soil. The diversity of forest stands and generally the richness of
the vegetation are increased by the fact that the area is at margin of the hill, the
diversity of relief and the different climatic and edaphic conditions caused by the
relatively large differences in altitude. This is why transitional stands of Querco
petraecae-Carpinetum  and Quercetum petraeae-cerris associations are found at
some sites. Moreover, inrange 9 on the border of Corno-Quercetum pubescenti-
petracae, Querco petraeae-Carpinetum. and Quercetum petraeae-cerris  associ-
ations in a vast zone Fraxinus ornus grows together with Carpinus betulus in a
significant rate. The Corno-Quercetum pubescenti-petraeae  stands in ranges 1, 3
and 4 are also good, typical stands, and this is why these will not be described
separately, only local characteristics, valuable and protected species and sugges-
tions for managements will be emphasized. Common characteristic of Corno-
Quercetum pubescenti-petracae  associations is that Quereus cerris x pubescens
occurs in high rate in the stands (beside the Quereus pubescens, Quereus cerris
and Fraxinus  ornus).

Range 7: On the steep slope of the southeastern border of the range the fol-
lowing herbaceous plants are dominant in the oak forest living on mixed bedrock
(limestone + sandstone) with acidic soil: Luzula albida, Carex montana, Melica
uniflora, Festuca heterophylla. Beside the acidofrequent species of Quercetum
petracae-cerris  (Achillea distans, Genista elata, Anthoxanthum odoratum, Astra-
galus glycyphyllos, Digitalis grandiflora, Meélittis grandiflora, Chrysanthemum
corymbosum, Lathyrus niger) some species typical of Corno-Quercetum  pubes-
centi-petracae  also occur (Anthericum ramosum, Cynanchum vincetoxicum, Teu-
crium chamaedrys). Cephalanthera longifolia and Epipactis helleborine are also
remarkable species.

On the southern part of the range a Quercetum petracae-cerris stand ex-
tends on acidic soil, too, but it is very poor in species. In the herb layer of the
thinned forests (in the case of the stand which is almost in placor situation and
contiguous with range 6) Poa nemoralis and Dactylis polygama dominate partly
because of thinning. Festuca heterophylla that prefers dry and acidic habitat is
frequent. In the thinned forest Rubus sp. is common as a forest weed. In the
middle of the oak forest stripe the herb layer of the stand in southeast exposure is
extremely scattered, the cover of bare ground is 80%.

Studiabot. huna. 27-28, 1996-97



The southern part of the Querco petraeae-Carpinetum, bordering the oak
forest stripe from north and growing on acidic soil, is disturbed, intersected by
roads and ditches and similarly the stand is on acidic soil and the herb layer is
rather scattered. In the western part Carpinus betulus trees were thinned, but it
can be found as new growth and nibbled saplings abundantly in the herb layer of
the planted oak forest. As aresult of plantation dominant species of the herb layer
are Poa nemoralis, Dactylis polygama and Rubus species. (The southwest corner
of range 7, i.e. the shelving part of the plateau of the hill Fekete-hegy can be con-
sidered a a transitional habitat between Querco petraeae-Carpinetum and
Quercetum petraeae-cerris  associations owing to the above mentioned reasons).

The Médica uniflora-type Quercetum petraecae-cerris stand near the range 6
also contains a smaller rocky projection with shallow soil and dry climate. A
transitional stand towards the Corno-Quercetum pubescenti-petracae association
can be found here, as indicated by the occurrence of Fraxinus ornus, Cornus
mas, Cynanchum vincetoxicum and Lithospermumpurpureo-coeruleum init.

The small Melica uniflora-type. Quercetum petraeae-cerris stand can be
found on the edge and the upper part of a southern steep slope. In spite of its
small area many oak forest species are present in its herb layer: Slene nutans,
Serratula  tinctoria, Festuca heterophylla, Achillea distans, Iris graminea, Teuc-
rium chamaedrys, Lathyrus niger, Lithospermum purpureo-coeruleum, and even
steppe and shrub forest species: Inula ensifolia, Anthericum ramosum, Betonica
officinalis. Inthe tree layer Quereus cerris x pubescens and Fraxinus ornus occur
as well. Towards southeast of the oak forest patch a lower elevation on a steep
slope with shallow soil a zone of Sederio hungaricae-Fagetum  extends.

Not far from the 25/1 border stone hornbeams could not reach their normal
height therefore forming a second tree layer in some places. The majority of the
old Quereus cerris individuals are frost-injured which indicates the boundary lo-
cation and the transitional character of the stand. In the southern part of this
Querco petracae-Carpinetum  stand, on the southwest slope and top of the ridge
(see contour map) a Corno-Quercetum pubescenti-petracae-\ik&  stand fragment
is found on rocky, shallow soil with many shrubs (Cornus mas, Crataegus mono-
gyna) and the oak forest species indicating a drier and warmer habitat: Sedum.
maximum, Teucrium chamaedrys, Brachypodium pinnatum, Cynanchum vince-
toxicum, Lithospermum pur pureo-coer uleum.

The same description refers to the little, therefore not marked spot in the
southeast corner of Melica uniflora-type- Querco petracae-Carpinetum  stand that
is near the glade between ranges 6 and 7, where Festuca sulcata and Anthericum
ramosum are also present.

Range 9: The oak patch stretching into the Carex pilosa-type Querco pet-
raeae-Carpinetum stand is situated on the western side of a ridge of northwest di-



rection; here even Lithospermum purpureo-coeruleum  and on the northwest fac-
ing steep slope of the ridge Luzula albida are also present.

In the herb layer of the narrow oak stand on the ridge near the road, south to
the Carex pilosa-type Querco petraeae-Carpinetum stripe, partly because its
closeness Carex pilosa dominates; Melica uniflora, Poa nemoralis and Festuca
heterophylla are also present with large cover. In the western end of this oak
forest stripe, on the slope of the ridge with western exposure Luzula albida-type
Quercetum petracae-cerris can be found on acidic soil. The border and the south-
ern slope of the hilltop in the eastern corner is the Corno-Quercetum pubescenti-
petracae fragment mentioned several times. On the southern side of this hilltop
and on the range running to west very dry oak forest is present (Poa nemoralis,
Dactylis polygama, Festuca heterophylla, Melica uniflora), and a Pinus nigra
forest replacing the former association. The soil is acidic as the bedrock is also
sandstone mixed with limestone.

The most remarkable botanical values are Corno-Quercetum pubescenti-
petracae stands on the steep south, southwest slopes and the shrub forest stand or
the variant of both evolved on acidic bedrock and soil. The herb layer has lower
cover rates than in the other cases on limestone, slower regeneration, shallower
and detrital soil, this is why the treading of moufflon and red deer can causein-
creased damage. Valuable (protected) species are: Adonis vernalis, Aster amellus,
Vicia sparsifiora, Sipa pulcherrima.

On the gently inclined area at the bottom of the steep slope a Quercetum
petraecae-cerris  stand is found. Large part of this stand is transitional, Fraxinus
ornus and Carpinus betulus trees of the same height are present together in some
places and their cover rate can reach 15-15%. The transitional character of these
particular stands is enhanced by the composition of the herb layer of the Melica
uniflora-iype Querco petraeae-Carpinetum  stand near the eastern border of the
range. Beside Melica uniflora the quantity of Oryzopsis virescens and Lithosper-
mum purpureo-coeruleum  isalso considerable.

The characteristics of Quercetum petracae-cerris are also the large rate of
Quereus cerris (40-60%) in some places, the dense shrub layer (in many places
cut), the considerable quantity of Oryzopsis virescens and Lithospermum  purpu-
reo-coeruleum beside the dominance of Melica uniflora in the herb layer. As a
result of the shrub cuttings and forest thinning the quantity of Poa nemoralis and
Dactylis polygama is large. Both grasses, but especially Poa nemoralis, played
an important role in other disturbed sessile oak-turkey oak stands, too (FEKETE et
al. 1987, 1994, CSONTOS 1994, 1996).

Ranges 1, 3 and 4: Beside the Corno-Quercetum pubescenti-petraeae
stands the shrub forests, the slope steppe and rocky grasslands of these three ran-
ges are the most valuable nature conservational values. (The conservation of the
gene pool of any nudum-type beech forest has naturally the same importance as



maintaining the habitat of any rare, protected species). Protected species are:
Adonis vernalis, Aster amellus, Iris graminea, Iris variegata, Stipa pulcherrima,
Sempervivum  hirtum and Dictamnus albus.

Pilisszentlélek

Range 8: Beech forest and Querco petraeae-Carpinetum  mixed with Fagus
sylvatica on damp soil. Theshrub layer is missing, type-indicating plant is pre-
dominantly Asperula odorata, in some places Mercurialis perennis, or missing
(nudum-type).

Range 9: A very steep (45-60°) hillside with N-N E exposure. Part A is an
Asperula odorata-type  Querco petraeae-Carpinetum association mixed with
Fagus sylvatica. Part B is mostly an Asperula odorata-type Querco petraeae-
Carpinetum, butin theupper third Melica uniflora, and Mercurialis perennis and
Carex pilosa patches are also present. Thesoil is shallow and sometimes rocky,
the forest is partly grown from coppice, but the elements of Tilio-Fraxinetum can
be found as well, for example Fraxinus excelsior, Tilia cordata, Acer pseudopla-
tanus and Ulmus glabra. Thethreat ofsoil erosion has to be considered in man-
agement practice.

Range 10: The northern part of the range is a Melica uniflora-type, the
southern part isanAsperula odorata-type Querco petraeae-Carpinetum. Insome
places the Carex pilosa-type isalso present. In part A Pinus sylvestris ismixedin
Querco petraeae-Carpinetum with lots of died or decaying individuals. Inthe
herb layer of the range Galium aparine and Urtica dioica have increased cover
(in some places occurring in great quantities), which isthe joint result of the large
game stock and forest thinning. Extensive game stock is also indicated bythe
treading, gnawing and dung around the feeder.

Esztergom, Nagy-Cserép es-tet6  (Arpad-var)

Range 28B: The bedrock isandésite, thesoil is shallow, detrital. The south-
ern-southwestern slope ofthe hill iscovered with Corno-Quercetum pubescenti-
petraeae, andtheupper part with rocky grassland patches. On therocky parts the
soil is missing in many places, the foot of the hill is very detrital therefore the
forests has to be maintained for the protection of soil.

Range 30: Inthe northern part of the range Asperula odorata-type, in the
southern part Melica uniflora-type Querco petraeae-Carpinetum and Melitti-
Fagetum can be found, in some places Carex pilosa-type. is also present. These
three type-indicating species occur together in many cases.

Range 31: Tilio-Fraxinetum covers the steep, rocky, northern hillside called
Haromszaz garadics. In other parts of the range mainly Asperula odorata-type, in
smaller amount Melica uniflora-type Querco petraeae-Carpinetum  canbe found.
The Tilio-Fraxinetum forest of Hairomszéaz garadics requires careful silviculture.



Range 32: On the steep slope of the northern part of the range (part A)
Tilio-Fraxinetum  is present. South and southwest to the J6zsef Berda house an
old Quercetum petraeae-cerris stand stretches. Its shrub layer and the under-
growth are rich, inthe herb layer Melica uniflora dominate. Orchis pallens, Iris
graminea andlris variegata are present as protected plants. Inthe stand oak dis-
ease can be observed toasmall extent.

In part C a young stand of Querco petraeae-Carpinetum  can be found. Its
healthy growth isendangered by game damage.

Range 33: These are Melica uniflora-type Melitti-Fagetum and Querco pet-
raeae-Carpinetum  forests, the latter one mixed with Fagus sylvatica. In the shrub
layer Tilia cordata hasconsiderable cover. In the herb layer, beside the dominant
Melica uniflora, Asperula odorata and some patches of Carex pilosa are also
present.

Range 5: Inthe southwest edge of the range the Corno-Quercetum  pubes-
centi-petracae  stand that was formed on mixed (limestone + sandstone) bedrock
is similar initsgrowth rate to a Quercetum petraeae-cerris living onacidic soil,
but the herb layer is relatively well developed with a cover 0f50-60% and the
number ofreal acidofrequent species is low. Onthe western border ofthis stand
the Melica uniflora-type Quercetum petraeae-cerris stand is also transitional. In
its herb layer, beside the high cover value ofMelica uniflora, that of Oryzopsis
virescens and Lithospermum purpureo-coeruleum  are also significant.

At lower elevation and south ofthe Corno-Quercetum pubescenti-petraeae
stripe that covers a large part ofthe range Tilio-Fraxinetum is found on detritic
rocks with Tilia platyphyllos, Quereus petraea, Carpinus betulus and Sorbus tor-
minalis. Along the valley running west (on the border ofranges 5 and 9) and in
the valley Acer pseudoplatanus and Acer platanoides are also present.

Corno-Quercetum  pubescenti-petracae  stand, that is enclosed between the
Tilio-Fraxinetum and the Melica uniflora-type  Querco petraeae-Carpinetum,
looks similar to a Quercetum petraeae-cerris stand initstree height and canopy
structure, however, the species composition and the dominance hierarchy of its
herb layer definitely identify it as a Corno-Quercetum pubescenti-petraecae  stand.

The part ofthe Quercetum petraeae-cerris stand near the border between
ranges 4 and 5, south ofthe large Corno-Quercetum pubescenti-petracae  stand,
is a little bit different from the middle or eastern typical stands ofMelica uniflo-
ra- or Poa nemoralis-type  Quercetum petraeae-cerris stands. This stand with
closed tree layer, dense shrub layer and scattered herb layer (Melica  uniflora,
Oryzopsis virescens, Lithospermum purpureo-coeruleum) grows on mixed bed-
rock with acidic soil, in contrast with the nearby oak forests, andis related to the
non-typical Corno-Quercetum pubescenti-petracae  stands described later atthe
foot of the hill inranges 3 and 4.



Ranges 3 and 4: On the southern part of the ranges, onthe gentle slopes of
the steep southwest side of the hill Borostas-hegy the shrub layer ofthe Corno-
Quercetum pubescenti-petracae is dense (Cornus mas, Crataegus monogyna,
Ligustrum vulgare, etc.), the herb layer is scattered, exclusively with Oryzopsis
virescens, Lithospermum purpureo-coeruleum  andonly a small amount of Melica
uniflora. At some sites the stand is more similar to Quercetum petraeae-cerris in
the respect of growth of trees and the species composition of the tree layer, but at
these sites Fraxinus ornus, Quereus cerris X pubescens grow to thesize ofa tree
and thetypical species of Quercetum petraeae-cerris are missing from the herb
layer.

Kétagu-hegy

Ranges 34 and 35: In theplateau of the hill a Melica uniflora-type  Querce-
tum petraeae-cerris  stand extends with dense shrub layer. South to this associ-
ation Orno-Quercetum pubescenti-cerris is present, on the steep slopes it turns
into a complex of Cotino-Quercetum pubescentis androcky grasslands (range 1
of Kesztdlc). On thenorthern slopes and onthe hillsides of the valley Melica uni-
flora-type Querco petraeae-Carpinetum is found.

Kis-hegy

Range 36: On the plateau of the hill Kis-hegy an Asperula odorata-type
Quercetum petraeae-cerris  association stretches, butsome elements ofthe herb
layer (e.g. Asarum europaeum, Puimonaria officinalis) show the former presence
of Querco petraeae-Carpinetum  on this territory. On the southwestern side Orno-
Quercetum pubescenti-cerris  can be found with some patches of dry steppe,
where elements typical of rocky grasslands are also abundantly present (Sempevi-
vum hirtum, Sedum species). These steppe stands has significant botanical im-
portance notonly because ofthe large number of protected species (Amygdalus
nana, Sempervivum hirtum, Adonis vernalis, iris variegata, Iris graminea, Dic-
tamnus albus and Stipapulcherrima),  but also by their high diversity. This Orno-
Quercetum pubescenti-cerris  stand requires considerate management, because of
the fragile balance of its coenological structure.

At the lower part of the hill and in thevalley aMelica uniflora-type  Querco
petraeae-Carpinetum  association extends.

Range 37: In the surroundings of the cliff Fehér-szirt situated in part C
Tilio-Fraxinetum  can be found. On the top ofthe ledge a smaller rocky grassland
patch is present. In part A and B mainly an Asperula odorata-type, inpart D and
E a Melica uniflora-type Querco petraeae-Carpinetum  stand and Melitti-Fage-
tum can be found. Under the ledge the area iscolonized by weeds.

Range 38: In this range Asperula odorata and Melica uniflora-type  Querco
petraeae-Carpinetum stands and Melitti-Fagetum  stands are present. The two



types of herb layer can not be differentiated sharply from each other, but instead
it has a mosaic-like structure ortheir species pools are mixed.

Range 39: Predominantly Asperula odorata-type Querco petraeae-Car-
pinetum stands and Melitti-Fagetum stands with smaller Carex pilosa patches are
present.

Range 40: On Kis-Cserepes-tet6 a Melica uniflora-type Quercetum pet-
raeae-cerris  stand stretches. On the southeastern slope facing the valley Asperula
odorata-type Querco petraeae-Carpinetum stands extend.

Pilisszentlélek

Range 22: Its southern part is covered by a Querco  petraeae-Carpinetum
association on a plateau, mainly with the dominance of oak trees. Onthe north
facing slope Asperula odorata-type Querco petraeae-Carpinetum is present, too.
On the plateau Carex pilosa also appears in small patches.

Fekete-k6 and surroundings

Range 23: Part A and B are nudum-type Melitti-Fagetum stands on a steep
northern slope. The stands are approximately 80-100 years old, the trees are al-
most even-aged, without considerable amount of saplings. In some places bare
rocks appear indicating the shallow soil. W e suggest gradual thinning instead of
clear cutting as regeneration method to protect the habitat.

Part C includes thecliff Fekete-ké andits surroundings. In the western side
it is bordered by Seslerio hungaricae-Fagetum, on the eastern border the Querco
petraeae-Carpinetum  stand isreplaced by rocky grassland patches. Fekete-k§ it-
self is a projecting dolomite cliff with habitat suitable for Seseli  leucospermo-
Festucetum pallentis association. The observed protected and further characteris-
tic species ofthe area are the following: Dianthus serotinus var. So6i, Pulsatilla
grandis, Sempervivum hirtum, Carex humilis, Carex distans, Centaurea sadleria-
na, Festuca pallens, Allium montanum, Allium flavum, Sorbus danubialis, Inula
ensifolia, Achillea distans, Seseli osseum and Oryzopsis virescens. The cliff
Fekete-k6 and its surroundings are popular recreation areas with a crossing point
of tourist footpaths. Although therock-climbing school officially does notexist
here any more, the sites were frequently visited by climbers, according to our ex-
periences. Treading endangers rare plants, and induces degradation processes. ToO
prevent or decrease these dangers we suggest to putup a guard-rail onthetop of
the cliff Fekete-ké.

Range 34: There is a continuous stand ofnudum-type Melitti-Fagetum on
the northern slope. The same silvicultural consideration holds as inthe case of
23A, B,i.e. we suggest gradual thinning as regeneration method when the forest
reaches the cutage.



Range 35: Nudum-type Melitti-Fagetum stand on a plateau. The stand is
approximately 80years old, almost even-aged without saplings.

Range 36: Inpart Aand B anAsperula odorata-type Melitti-Fagetum  stand
can be found. Onthenorthern corner extremely old Sorbus torminalis individuals
have to be mentioned. Part C descends to western direction, Melitti-Fagetum is
mixed with Querco petraeae-Carpinetum  close to the south peak.

Range 37: Part A is a Querco petraeae-Carpinetum mixed with Fagus syl-
vatica, insome places with patches of Carex pilosa. In the nearby part B its grad-
ual change into a clear Asperula odorata-type Melitti-Fagetum can be seen.

Range 38: Similarly to the former range, part A isa Querco  petraeae-Car-
pinetum mixed with Fagus sylvatica, with some Carex pilosa patches. To the east
Asperula odorata-type Melitti-Fagetum is being formed gradually, and it is conti-
nued to the direction ofthehills Kis- ésNagy-Szoplék. Inthe southern partdry
habitat isindicated bythe presence of Melica uniflora.

Range 39: A large part of the range is a Querco petraeae-Carpinetum
stand, with a Carex pilosa-type herb layer at the site facing the valley. On the
western edge a nudum-type Melitti-Fagetum  stand stretches. The habitat has
shallow soil with bare rocks on the surface. The growing rate is low here and
Tilia cordata also appears.

Range 40: Adjacent to the former range Melitti-Fagetum can be found,
where going further less and less bare rocks are seen. In the middle part the herb
layer is Asperula odorata-type. Ontheplateau ittransforms into a Melica uniflo-
ra-type indicating the drier habitat.

Range 41: Part A is mostly Querco petraeae-Carpinetum, on the northern
part itismixed with Fagus sylvatica. On the steep sites with bare rocks the grow-
ing rate is lower. Sorbus torminalis and Fraxinus excelsior individuals are mixed
one by one. Onthe southern part itis mixed with Fagus sylvatica, itsherb layer
is Carex pilosa-type. On agentle slope Melica uniflora appears.

Part B is shared by an old Melitti-Fagetum stand and a Querco petraeae-
Carpinetum stand mixed with Fagus sylvatica and Fraxinus  excelsior.

Range 42: The largest difference inaltitude andthe most diverse features
of theterrain are found here. The western part of the range is Querco petraeae-
Carpinetum which stretches along thevalley. Totheeast with the increasing alti-
tude itis transformed into Melitti-Fagetum. Bare rocks and diverse rock forma-
tions, two large caves androck-glaciers make the silviculture difficult. Because
of the large angle ofslope gradual thinning can be applied as harvesting method
for habitat protection. On large areas continuous stands can not be formed due to
the rock-glaciers. Scrubs composed of mostly Cotinus are impenetrable at several
sites. Inconnection with this gnawing ofanimals andtreading has also large im-
portance. This degradation is caused mainly by the excessive moufflon popula-
tion.



Range 43: This range stretching along the valley holds a continuous Quer-
co petraeae-Carpinetum stand with a Carex pilosa-type herb layer. Inthe drier
habitats it transforms into Melica uniflora-type stand.

Range 44: A continuous Melica uniflora-type Querco petraeae-Carpine-
tum stand can be found here. Insome places itis mixed with Fraxinus  excelsior.
Its northern part, that is connected to the rock-glacier leading to the cave, isa
nudum-type  Melitti-Fagetum.

Range 45: It is a Corno-Quercetum pubescenti-petracae  stand on a very
steep slope facing southwest. In areas with bare rocks on the surface rocky grass-
land patches occur. Their species pool can hardly be identified here, because the
treading and gnawling activity of moufflons impoverish the flora ofthese grass-
lands allowing only annual orperennial treading-tolerant species togrow. We are
sure that because ofthe large game stock some rocky grassland species haveal-
ready become extinct from here.

Range 46: In part A and B Querco petraeae-Carpinetum  mixed with Fagus
sylvatica can be found. Inpart D an oldstand of Quercetum petraeae-cerris is
present on the southwest slope. In the herb layer Melica uniflora dominates.
Among the protected species Iris graminea has a large stand here. Itis present in
several little patches along the tourist pathway facing MtPilis.

Kesztolc

Range 8: In its northern part similarly to the nearby ranges Querco pet-
raeae-Carpinetum  mixed with Fagus sylvatica extends with Asperula odorata-
type herb layer. In itssouthern part Carex pilosa-type herb layer can be found.

Range 10: Northern part is a nudum-type Querco petraeae-Carpinetum
stand mixed with Fagus sylvatica. On the plateau itisreplaced by Quercetum pe-
traeae-cerris, which is continued in southwest direction by a Melica  uniflora-
type herb layer.

Range 11: Part D is the continuation of Quercetum petraeae-cerris in 10A.
On the habitat with shallow soil these trees are dwarfed and their stand is inter-
rupted by rocky grasslands together forming a mosaic-like landscape.

Part A is a Querco petraeae-Carpinetum  stand mixed with Fagus sylvatica
with nudum-type herb layer. In the middle itistransformed to Carex pilosa-type.
On the southwest slope of part B Quercetum petraeae-cerris stand can be found.

Suggestions for management, remarks

In the Landscape Protection Area ofthe Pilis Mts on the strictly protected
areas, and the core areas of biosphere reserve the main purpose is the conserva-
tion and the maintenance of natural values. The activities of silviculture has to be
subordinated tothis purpose.



Habitat conservation and prevention of soil erosion have primary import-
ance in the protection of vegetation. To achieve this the most considerate re-
generation method of silviculture, gradual thinning has to be applied on every
steep, rocky habitat with shallow soil, particularly on acidic soil, where, in spite
of the open tree layer, the cover rate of the herb layer is low.

In case of the unmanaged stands: 1) Orno-Quercetum pubescenti-cerris
stands (including its type living on sandstone bedrock and acidic soil); 2) Cotino-
Quercetum pubescentis stands; 3) slope steppe vegetation; and 4) rocky grassland
stands where the greatest dangers are treading, gnawing and dung of wild ani-
mals.
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