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Climax spruce forests in the Bohemian Forest

Zdenka Neuhiiuslova & Victoria Eltsova*
Institure of Borany. Academy of Sciences. Prithonice. C7-25243. Czech Republic

Abstract

The high diversity conditioned by high habitat variation has been confirmed in spruce forests of the Bohemi-
an Forest. All spruce forest associations analysed in the Czech Republic have been found in this arca. In this
paper. attention is paid to climax spruce forests. mainly the Calamagrostio villosae-Piceetum and Athvrio
alpestris-Piceetum. further also the Anastrepto-Picectun and Drvopierido dilatatae-Piceerum. their phyto-
sociology. ecology. distribution and variability. From the ordination diagram. the relations of the individual
spruce-forest syntaxa to soil texture and acidity can be seen.

Kevavords: vegetation diversity. phytosociology. variability. synecology. distribution. Bohemian Forest. SW
Bohemia

INTRODUCTION

The first synthetical studies on syntaxonomy and synecology of climax and waterlogged
spruce forests of the Czech Republic were published by Sorron (1981). Jikasek (1996). and
JirAseR in Husova et al. (2002). However. the studies synthesizing the material from the whole
Czech Republic did not sufficiently evaluate the spruce-forests diversity from the Bohemian
Forest. Kuckra (19781990, 1991). Nesvapsova et al. (1994), Sorron (1981, 1985). Sorrox &
Sanpova (1972). Sorrox & Strpax (1971) studied spruce forests in some parts of the Bohe-
mian Forest.

The intensive phytosociological research of the spruce forests in the Bohemian Forest be-
gan since 1999, Studies on waterlogged spruce forests. the Sphagno-Piceetum (Tiixen 1937)
Hartmann 1953. the Bazzanio-Piceetum Braun-Blanquet & Sissingh in Braun-Blanquet. Sis-
singh & Vlieger 1939 and the Soldanello-Piceetum Braun-Blanquet. Sissingh & Vlieger 1939
have been published (NEvHAUsLOvA & ELTsova 2001, 20024, b). as well as the Map of potential
natural vegetation of the Sumava NP with its explanatory text (NivHAUsLova 2001). In this
contribution. attention is paid to climax spruce forests. above all the most frequent Calamag-
rostio villosae-Piceetum Hartmann in Hartmann & Jahn 1967 and the Athyrio alpestris-
-Piceetim (Hartmann 1959) Hartmann & Jahn 1967 with their lower syntaxa. further to the
Anastrepto-Piceetum Stocker 1967 and the Drvoprerido dilatatae-Piceetum Sykora ex Sofron
1981.

In the framework of the project of the Grant Agency of the Czech Republic Nr. 206/99/1416
attention was paid to diversity and dynamics of vegetation and soil biota in spruce-forests
ecosystems not only in the Sumava National Park. but also in the whole area of the Bohemian
Forest.




BASIC CHARACTERISTICS OF THE STUDIED AREA

The Bohemian Forest is a mountain system lying on the southwestern border of the Czech
Republic. The geological substrate is formed mostly by Moldanubicum rocks with prevailing
paragneisses and migmatites. and Moldanubicum pluton represented by several broader gran-
ite massifs.

Data on the long-term averages of temperature and precipitation in various parts of this
mountain system vary markedly (SorroN et al. in Nevnaustova 2001). Thus. the mean annual
temperatures reach approx. 6°C at 700 m a.s.l. at the altitude of ca. 1300 m only 1.3°C. Ma-
ximum amplitude between the highest and lowest temperature recorded in the Bohemian
Forest was almost 76°C. In the S0-years average. the annual precipitation achieved 797
mm.yr' in the village Nova Pece (735 m a.s.l). and. in the 30-years average even 14861552
mm.yr ' near Breznik (1167 m a.s.l.). However. extreme values in some years exceeded 2000
mm.yr . The soils at higher altitudes correspond to podsols or spodo-dystric cambisols. less
frequently rankers. histosols or lithosols.

In 1991. nature- and landscape protection on the Czech side of the Bohemian Forest resul-
ted in the declaration of the Sumava National Park. However. some parts of the Bohemian
Forest have been protected carlier (see ZatLotkal in NEvHAUsLova 2001). In 1963, the Suma-
va Protected Landscape Area has been declared. In 1990, the Bohemian Forest (=Sumava
Mits.) became a member of the world system of UNESCO Biosphere Reserves.

METHODOLOGY

Phytosociological relevés were recorded according to the principles of the Braun-Blanquet
approach (BRAUN-BLANQUET 1964 MoravEC 1994). For the dominance and abundance estima-
tion the 7-grade scale (BRAUN-BLaNQUET 1964) was used. Relevés were collected mainly in the
field by the first author. partly with J. Sofron or J. Jirdsek. and also published data or manu-
seripts from the Bohemian Forest have been used. above all Sorrox (1981), Sorrox & Stipax
(1971). Voret (1968). The data set was stored using the database program TURBO(VEG)
(HENNEKENS 1996, HEnxEkENs & Scravines 2001) and analysed by the program TWINSPAN
(Hiee 1979). The final display of the relevés was performed subjectively. being based mainly
on the results of TWINSPAN synthesis and ficld experience.

Detrended corresponcee analysis (DCA) in the program package CANOCO for Windows
(1ER BRAAK & Smitaver 1998) was used for presentation of variation among the communities.
The rare species occurring in less than 3 relevés were excluded from the analysis.

The nomenclature of higher plants follows Exrexporreer (1973). that of bryophytes Fratin
& FrReY (1992) and the names of lichens are after Porit (1969). The names of syntaxa have
been used according to Moravic (1995).

BASIC CHARACTERISTICS OF THE SPRUCE-FORE!

SYNTAXA

A. Calamagrostio villosae-Piceetum Hartmann in Hartmann & Jahn 1967 (Tables 1-3)
(Synonymum: Soldanello-Piceetun sensu Sofron & Stépdn 1971 p. max. p.)

Diagnostic species combination: Tree- and shrub layer (T. S): Picea abies. field layer (F):
Avenella flexuosa. Calamagrostis villosa. Drvopteris dilatata. Luzula sylvatica. Picea abies.
ground layer (G): Dicranum scoparium. Polvtrichum formosum.

Structure, species composition: This community is formed of three- to four-layered spruce
stands with weakly closed shrub layer. and mostly a dense field layer dominated by grasses or
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Fig. 1. Ordination diagram (DCA) of the communities.




other graminoids (Avenella flexuosa. Calamagrostis villosa. Luzula svlvatica) or dwarf-
shrubs (Vaccinium myrtillus). Acidophilous species of spruce- or spruce-beech forests are
frequent. Rarely. Oxalis acetosella belongs to subdominant species. The forest regeneration is
very weak in spruce plantations. in near-natural forests a little better. but a high stocking rate
of red deer has been reducing very markedly the regeneration of broadleaved trees and fir.
Also the ground layer is well developed. very rich in species. formed by mosses, liverworts
and Sphagna. and lichens. Polvtrichum formosum and Dicranum scopariun are the most
frequent mosses. Liverworts occur mostly with very low dominance. Sphagnum girgensohnii
is frequent. but its cover is usually low.

Ecology: Climax forests at the highest altitudes of the Sumava National Park and Protected
Landscape Area. mostly over 1200 (1250) m a.s.].. on the tops of mountain ridges and isolated
hills and in the upper part of slopes. At inversion levels. these stands cover the border zone of
frost basins and valleys with accumulated cold air. The climate is characterized by a very
short (up to short). cold (up to moderately cold). moist up to very moist summer. with the
mean annual temperature 2-4°C. January isotherm -3°C to =7°C and long-lasting snow cover,
lying 140-180 days per year (Quirt 1971).

The soils correspond mostly to humus podsols or iron-humus podsols. developing on mica-
-schists. paragneisses or granitoids. They are sandy-loamy. loamy-sandy to sandy (in deeper
horizons). with an admixture of scree or stones. In analyzed soil samples. the pH, , values
were very low (2.8-3.6) in higher horizons. deeper they achieved values of ca. 3.3-4.0. From
exchangeable cations. Ca™ varied between 1.4-5.3 meq/100 g dried soil in the A, horizon
(exceptionally >8 meq/100 g dried soil. influence of soil liming). The exchangeable Al** achi-
eved ca. 3-17 meg/100 g dried soil. The saturation of sorption complex with bivalent cations
(Ca* and Mg**) was very low (1.6-6 meq). the C:N ratio ranges between 17-22 (see Table 6).
In the analysed soil samples a marked accumulation of Al or. less frequently. H* ions is to
be observed. above all in soils of the typical subassociation (Table 6. analyses 1-3) and the
Vaccinium myrtillusVariant of the Calamagrostio villosae-Piceetum fagetosum (Table 6.
analyses 4-5).

Variability: In this association. two subassociations can be distinguished — the typical subas-
sociation (Calamagrostio villosae-Piceetum typicum with 5 variants). and the subassociation
with beech (Calamagrostio villosae-Piceetum fagetosum with two variants).

1. Calamagrostio villosae-Piceetum typicum Hartmann in Hartmann & Jahn 1967
(Tables 1 and 2)

Less frequent subassociation of the ass. Calamagrostio villosae-Piceetum in the Bohemian
Forest (NEUHAUSLOVA 1998, 2001) with prevailing Picea abies in the mostly monospecific tree
layer and sporadically developed shrub layer. Besides Sorbus aucuparia. the proportion of
other species in these two layers is sporadic. In the field layer. grasses @Avenella flexuosa.
Calamagrostis villosa). dwarf shrubs (Vaccinium myrtillus). less frequently Luzula sylvatica
with Athyrium distentifolium prevail. The cover of the ground layer achieves mostly 20-
60%.

This unit represents the ecological optimum of the Calamagrostio villosae-Piceetum.
occurring on moist to fresh nutrient-poor podsol soils rich in scree and stones at the altitudes
about 1250-1300 m a.s.l. and higher. The climate is cold. with 160-180 frost days.year " and
the mean January temperature between —6°C up to =7°C.

On the basis of differences in the floristic composition and/or dominants. the following
variants can be distinguished: a) var. with Athyrium distentifolium. b) typical variant. ¢) var.
with Calamagrostis villosa. d) var. with Vaccinium myrtillus and e) var. with Avenella flexu-




osa. The sequence of the individual variants in Tables I and 2 corresponds to the diminishing
soil moisture.

a) Calamagrostio villosae-Piceetum typicum var. athyriosum Jirdsek 1996 (Table 1. rel. 1-7)

This variant representing a link with the Athyrio alpestris-Piceetum and covering moder-
ately concave reliet forms with long-lasting snow cover is characterized by the dominance
of Calamagrostis villosa or Vaccinium myrtillus. partly with codominance of Luzula
svlvatica. Oxalis acetosella or Athyrium distentifolium. Sometimes. Luzula sylvatica
dominates the field layer. This syntaxon is differentiated by the more or less regular occur-
rence of hygrophilous species Athyvrium distentifolium. Oxalis acetosella (sometimes with
high cover) and Soldanella montana. varely Streptopus amplexifolius. Prenanthes purpurea
or Cicerbita alpina and Polvgonatum verticillatum. From the bryophytes. Lophozia ventri-
cosa and Plagiothecium undulatum differ this variant from the following ones. The soils
are well aerated. their humification and moisture are favourable. the water content the
highest among the subunits of the typical subassociation. Stands of this variant cover mostly
shady levels above 1270 m a.s.l. At inversion levels of cold mountain valleys. they occur at
lower altitudes. below 1150 m a.s.l. (e.g. Table 1. rel. 2)

b) Calamagrostio villosae-Piceetum typicum var. typicum Jirasek 1996 (Table 1. rel. 8-11)
For this variant. absence of differential species is characteristic. In the field layer. species form
amosaic without any marked dominance of one taxon only. Together with Calamagrostis vil-
losa. the species Avenella flexuosa. Dryopteris dilatata. Lycopodium annotinum and/or Vac-
cinium myrtillus belong to the most frequent. Polvrrichum formosum. sometimes together
with Dicranum scoparium. prevails in the species-rich ground layer.

In the Bohemian Forest. this variant is relatively rare. It was found on convex. mostly mo-
derate slopes. at higher levels of the mountain border ridge or in the sub-top areas of isolated
mounts. The habitat conditions represent the ecological optimum of the whole subassociati-
on.

¢) Calamagrostio villosae-Piceetum typicum var. calamagrostiosum villosae Jirisek 1996
(Table 1, rel. 12-21)

(Syn.: Soldanello-Piceetum var. with Calamagrostis villosa sensu Sofron & Stépdn 1971, see
also Picea-Calamagrostis villosa soc. Hilitzer 1929)

This variant is characterized by a marked dominance of Calamagrostis villosa with a sub-
dominance of Avenella flexuosa. and with a low proportion of dwarf-shrubs (Vaccinium myr-
tillus. absence of Vaccinium vitis-idaea). The species of moist soils Blechnum spicant (dif-
ferential species). Luzula sylvatica. Lycopodium annotinum. Soldanella montana are
relatively frequent. Besides Dicranum scoparium and Polxtrichum formosum. species Di-
cranodontium denudatum. Sphagnum girgensohnii. Barbilophozia lvcopodioides. Rhyvtidia-
delphus loreus. Lepidozia reptans occur frequently in the ground layer. indicating favourable
water regime of these podsol soils with a weaker decomposition of organic material. However.
in comparison with the both foregoing variants. some hygrophilous bryophytes are less fre-
quent (Sphagnum girgensohnii. Polvtrichum commune) and the soil moisture is lower.

This variant belongs to the frequent syntaxa of the climax spruce forests in the Sumava
National Park and the whole area of the Bohemian Forest. However. in the last few years.
a certain shift to the dominants changes in the field layer to the benefit of Avenella flexuosa
can be found (WiLp et al. 2003).
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Localities in Table 1. Calamagrostio-Piceetum typicum
K ostio-Piceetun rypicum athyriosum
risily. Jeleni skok. 400 m*. 1270 m as.lo ECS LT 63% .S 3% F 100%. G 45%. Vorit 1968, Table 1.

el 13/42P. 1963,

20 Praci Vichy Hills, 400 mes 0 moass. o NNWU 7 0T 60% . S 3%, F 80%. G 20%. Neuhiiuslovi 15/
1999,

3. Spicnik Mt above of road turning. 400 m*. 1260 m as o NW.S T 35% .S 0% F 90%. G 15%. Neu-
hiiuslova 29/1999.

4 Ca 400 m E from the Pytlicky Roh locality. above of new road. 400 m™. 1290 m as. . NW. 10 . T 40 .
S 1% F 80% . G 20%. Neuhiuslova 26/1999.

3. Boubin Mt near the top. above the spring. 400 m=. 1280 m aws. L. SEL 1S U T 60% . S 0% F 85%. G 15%.
Neuhiuslovi & Jirasek 102/1999,

6. Polednik Mt moderate convex slope. 1280 m sl ESEC3 T 70% .S 3% F95%. G 50% . Vorr 1968.
Table 1. vel. [4/12P. 1962,

7. Blay Vrch Hill. ca. 2.5 km WSW from Bieznik. 1350 m as.i 400 m°.
G 10% . Neuhiduslovd 25/1999.

Calamagrostio-Piceetum typicum, typical var.

8. Near the top of Oblik Mt.. 1230 m as.L. 400 m-°,
1. rel. 25/9Sr.

9. L3 km W from the top of Cerna Hora M. SSW from Kvilda. 200 m™. 1260 m as.l. NW. 5 _ T 0%
S 5%, F40%. G 30%. Neuhiiuslovi & Jirdsek. T11/1999.

10, Straz Mu. top-near fevel. 400 m= 1302 ma. s L SE.2 T 50%. S 2%, F 60% . G 15% . Neuhiiuslovi &
Jirdsek 82/2000.

1. Cernd Hora M. top area. 400 m*, 1315 m as.l. F
H/2001.

Calamagrostio-Piceetum typicum calamagrostiosun villosae

12, Prasily. sub-top area of Zdanidla ML, 400 m*. 1245 mas. . N3 T 73% . F 100%. S 0%. G 20% . Vori
1968, Table 1. rel. 18/20P,

13, Luzny Mt 1 km S from the top. 300 m*. 1200 m as. Wo 3 0T 75% .S 0%. F 85%. G 20%. Sorrox
1981, Table 1.rel. 11

4. Srai. Vydra. n te stope above the spring arca of the Tmavy Potok Stream. 400 m=. 1220 m a.s.l.

S 2T 70% F95%. G 40%. Vorer 1968, Table 1. rel. 19/36Sr.

IS, Srni. Jezerni Hibet Ridge. 400 m™. 1220 m as b SSEL 370 T 65%. S 5% F 95%. G 45%. Vorit 1968.

Table 1. rel. 20/3Sr.

16, Krdlovsky Hvozd Ridge. between Svaroh and Jezerni Hora Mounts. 400 m™. 1320 m a.s.l.. SW. 107,
T75%. S 0% . F80%. G 5%. Sorrox 1981, Table 1. rel. 7.

17 Seni. ObHKk M. 400 me. 1175 mas e NNW. 200 T 60% .S 3% F 90%. G 50%. Voret 1968, Table 2.
rel. 16/6Sr.

I8, Jezernice Mu. 4.5 km SW from Srni. 400 me. 1260 m as. . EC 30T 55%. S 1%, F 45% . G 50% . Neu-
hituslova & Sofron 72/2000.

19, Jezerni Mt under Rozvodi location. 400 m™. 1280 m a.s. . SE. 250 T 55%. S 0% F 45%. G 15% . Neu-
hiiuslova & Sofron 15/2000.

20 Cernd Hora M. 400 m*. |

21 Studenid Hora M. 400 m=. 1250 mas.l. W, 3

Calamagrostio-Piceetunt (xpicum vacciniosum

22, Luzny Mt near the state border. 225 m*, 1200 ma.s. L. S. 30T 55% .S 0% . F 75%. G 30% . Sorros 1981,
rel. 33

23, Studend Hora Me 400 me. 1333 moan s L T 63%. S 0% . 1 95% . G 35%. Netiarsiova 1998,

CTH0% S 1% FT75%.

200 T80% .S 3% . F 50%. G 25%. Voret 1968, Table

2. T60%. S 0%, F 25%. G 20%. Neuhiiuslovi

LT S0%. S 3%.
LT 70%.

554 . G 40% . Neuhiiuslova 22/2000.

30% . Nevnavstova 1998,




d) Calamagrostio villosae-Piceetum typicum var. vacciniosum myrtilli var. nova Neuhiiuslo-
vii hoc loco (Table 1. rel. 22-23)

(Syn.: Myrtillo-Piceetum sensu Sorrox 1981 p.p.. Vaccinio myrtilli-Piceetum Sofron 1993,
Soldanello-Piceetum var. with Vaccinium myrtillus sensu Sofron & Stépan 1971 p.p.. Cala-
magrostio villosae-Piceetunt vaccinietosum Jirdsek 1996 p. max. p.. see also Picea-Vaccini-
unm myrtillus soc. Hilitzer 1929 p.p.)

Nomenclatural type: Sorrox (1981): Table 3. rel. 32. Holotypus.

Differential species: Vaccinium myrtillus. V. vitis-idaea.

This species-poorer variant is characterized by prevailing Vaceinium myrtillus. sporadically
oceurring Vaccinium vitis-idaea in the field layer. and dominant Polvtrichum formosum or
Dicranum scoparium in the ground layer. Hygrophilous and more nutrient-demanding species
in the field and ground layers decrease (e ¢. Luzula sylvatica. Homogyne alpina. Soldanella
montana. Lycopodium annotinum. Polvtrichum commune. LepidoZia reprans. Tetraphis pel-
lucida. Bazzania trilobata ete.). It was found on fresh. stone-rich podsol soils of shady slopes
of the mountain ridge and in corries of glacial lakes.

¢) Calamagrostio villosae-Piceetum tvpicum var. avenellosum Jirasek 1996 (Table 2. rel.
1-14)

(Syn.: Deschampsio flexuosae-Piceetum sensu Sofron 1981 non Hadac et al. 1969. Soldanel-
lo-Piceetum var. with Deschampsia flexuosa sensu Sofron & Stépian 1971, see also Picea-
-Deschampsia flexuosa soc. Hilitzer 1929)

For this species-poor variant. the dominance of Avenella flexuosa. frequently with subdomi-
nant Calamagrostis villosa. is typical. The hygrophilous species of moist soils (e.g. Athyvrium
distentifolium. Soldanella montana. Homogyne alpina. Trientalis europaea. Lycopodiun an-
notinum. Streptopus amplexifolius) are less frequent. with lower cover degree. Also the occur-
rence of Vaceiniwm myrrillus is rare. In comparison with the foregoing variants. marked dif-
ferences can be seen in the cover of bryophytes (see Tables 1 and 2). The species Sphagnum
girgensohnii. Polvtrichum commune. Barbilophozia [vcopodioides. but also Rhvtidiadelphus
loreus occur with relatively low frequency only.

The low number of hygrophilous species indicates less favourable water regime. The podsol
soils of these forest stands are poorer in nutrients than those of the foregoing variant. very
strongly acidic and drier. The shift from the Calamagrostis villosa-dominated stands to those
dominated by low-pH tolerant and low-nutrient tolerant Avenella flexuosa has been observed
by the studies on spruce-forests changes in the Sumava National Park (Bohemian Forest)
since the 1970s. too (NEUHAUSLOVA & Wit 2000. Wi et al. 2003).

2. Calamagrostio villosae-Piceetum fagetosum (Mikyska 1972) Jirasek 1996
(Table 3, rel. 1-10)

This unit represents a link between the typical climax spruce forests of the Calamagrostio
villosae-Piceetun tvpicum and mountain spruce-beech forests of the Calamagrostio villosae-
Fagenon. Besides the spruce. Abies alba and Fagus svlvatica occur sporadically in the tree
layer.

However, in comparison with the spruce-beech forests of the Calamagrostio villosae-Fa-
getunm MikySKa 1972, the beech achieves here the lower tree layer only. while its growth in the
spruce-beech forests is very good. Natural or near-natural stands of this subassociation are
very rare at present. above all in the central. border-near part of the Sumava National Park and



Table 2. Calamagrostio villosae-Piceenum iypicunt var. avenellosum.

Relevés 12 3 4 5 6 7 8 9 10 1 12 13 14
Number of species 709 9 10 13 25 10 24 22 27 16 11 17 13
T ]

Picea abies B

S

Picea abies

Sorbus aucuparia

F Diff
Ar
a)

nella flexuosa

Luzula sylvatica
Trientalis curopaca
Lycopodium annotinum

Athvrium distentifolium

Homogyne alpina

Huperzia selago
Blechnum spicant
b

Dryopieris dilatata
Oxalis acerosella
Vaccinium myrtillus
Galiwm saxarile

¢)

Picea abies
Sorbus aucuparia
G B
Polytrichum formosum

Dicranum scoparium

Dicranodontium denudarum

Barbilophozia floerkei

| Cladonia digitata

Tetraphis pellucida

Lophozia ventricosa

Lepidozia reprans

Rhytidiadelphus loreus

Sphagnim girgensohnii et R . L . 1
Barbilophozia Ivcopodioides . e D T T ST |
Plagiothecium undulanom P . . I R . S 14
Bazzania trilobata et e T ST o B 4
Cladonia furcata I - Lt et o R
Orthodicranum montanum R L T R o R

Prilidium ciliare . . . . . . + o+ . . . 14




Table 2. continues

Relevés, nr. o2 3 4 s 708 9 10 11 12 13 4 %
Number of species 7 9 9 10 13 10 24 22 27 16 11 17 13
Cladonia gracilis T o L T It}

| Cladonia coniocraca o . ot M
Polvtrichum commune - . e . ! 4

| Plagiothecium laetum - o . . . T + 14
Dicranella heteromalla . . . . o . o+ 14

Species in one relevé only: Fr Taraxacum sect. Ruderalia (dix). Carex pilulifera (6:+). Stellaria alsine
(13:4). G: Calvpogeia integristipula (13:4). C. neesiana (8:1). Cephalozia leucantha (10:+). Cetraria islandi-
ca (9:+). Cladonia fimbriata (10:4). C. phyllophora (6:+). C. rangiferina (9:1). Dibaceis bacomycees (9:r).
Dicranum fuscescens (8:+). Hypuum cupressiforme (13:+). Lophocolea bidentata (13:+). L. heterophylla
(8e4). Mylia taxlorii (10:+), Plagiotheciun sp. (5:4). Rhvtidiadelphus triquetrus (6:+). Sphagnm capillifoli-
unt (8:+).

Localities in Table 2. Calamagrostio villosae-Piceetum typicun var. avenellosum

1 Krilovsky hvozd Ridge. 600 m S from the Ptik point. 1200 m as.L. 1600 m*. N. 25T 70%. S 0%
F95%.G 2% Sorrox 1981 .

2. Between Trojmezni and Tristolicnik Mounts. 1345 mas. ] 400 m" . W 2 T 45% .S 19 F 85% . G 30%.
Neuhiiuslovi 17/1999.

3. Ostry Hill. near the state border. N from the top. 1220 m a.s. L. 400 m*. NE. 7. T 45%. S 3%. F 95%.
G 1%. Neuhiiuslovi & Sofron 52/1999.

4 Svaroh Hill. 1260 mas . 400 m*. NE. 2. T 65%. S 0%. F 90%. G 3%. Neuhiuslovi 58/1999.

5. Stozec HillL 1340 m aus. . 400 m NNEL 170 T 80%. S 0%. F 80%. G 7%. VoreL. 1968, Table 1. rel.

St
CJezerni Hibet Ridge. 1240 m as.l. 400 m*UNC 270 T 75% .S 5% F 95%. G 15%. Vore1 1968,

Table 1. rel. 21/3P.
7. Between Trojmezna and Tiistoli¢nik Mounts. 1320 m a.s. 1. 400 m*. W. 27 T 70% . S 2% . F90% . G 7%.
Neuhiiuslova 18/1999.

8. Polednik Mt ca. 100 m SE from the top. 1314 m a.s.l.. 400 m*. SE. 2°. T 50%. S 0%. F 60%. G 5%.
Neuhiiuslovi & Sofron 9/2000.

9. Pragily. point 1238.6 of the Jezerni Hibet Ridge. 1225 m a.s. .. 400 m*. NW.IS7 T 70%. S 1% F 75%.
G 30%. Vorker 1968, Table. rel. 4/4P.

10, Prasily. the ridge of Polednik Mt.. 1233 m a.s.l. 400 m*. SSE. 37T 75%. S 50%. F 90%. G 20%. Vori:
1968, Table 1. rel. 24/2P.

1. Trojmezna Mt sub-top area. 1350 m as.lo 400 m™. W 370 T 55%. S 0%. F 90%. G 15%. Neuhduslova
161999,

12, Between Tristolicnik Mt and nameless hill in direction to Trojmezna M. 100 m*. 1320 m a.s.l.. SW. 37 T 40%.
S 0%. F95%. G 15%. Neuhiuslova & Jirasek 9471999,

13, Boubin Mt.. sub-top arca. 100 m*. 1350 m a.s.l. N 107 T 40%. S 0%. F 95%. G 5%. Neuhiuslova & Jirasek
99 1999,

14, Straz M. sub-top area. 400 m*. 1302 m as.l. SE. 27T 50%. S 0%. F 60%. G 30%. Neuhiuslova 832000,

Protected Landscape Area. However. the potential natural distribution of this syntaxon is
more extensive than that of the foregoing Calamagrostio villosae-Piceetun typicum. not only
in the National Park. but in the area of the whole Bohemian Forest (see NevHAUsLova 2001).
Natural stands are mostly replaced by spruce plantations. The recent distribution of the natu-
ral or near-natural stands of this subassociation is rather reduced not only due to forest mana-
gement (spruce plantations) but also due to high number of red deer. which browses a big part
of beech and fir seedlings. Besides the occurrence of beech and fir in all layers. the species
Dryopieris filix-mas. Gymnocarpium dryopteris. Hieracium murorum. Luzula pilosa. Phe-




Table 3. Calamagrostio villosae-Picectum fagetosum.

Variant - typicum o vacciniosum
Relevés, nr. o2 45 6 -~ 8 9 10 %
Number of species 22 15 26 3 30 22 13 11 23

,,S - B -
Picea abies U SR 4 3 410 33 3100
Fagus sylvatica 4 + T - . (+) 33

- T [ . - B — e ——
Sorbus aucuparia F + ro ot 86 1 + + 100
Picea abies o+ Lo 200+t 86 1+ 67
Fagus svlvatica k) m . S 43 0
F Diff. Variant o o
Vaccimwnomyriilles 4 v 22 14 100 443 100
Nacemium vitis-idaca n B 0 + ! 67
a a . - . R
Calamagrostis villosa 3 5 2 3 24 4 e 2 22 100
Luzula sylvatica 2 1 203 2 2 o 28
Lycopodivm annotinum 2 L 2 + 2 100 + 33
Trientalis europaca Lo 2 1 + + mno + 33
Homogyne alpina + . ro 1 + ) S 1 33
Soldanella montana + . . 1 + 43 0
b)
Drvopteris dilatata S 2 2 | | (U 2 | 100
Avenella flexuosa R S22 203 100 g 267
Oxalis acetosella ot + 2 3 2 100 L+ B X
Galivm saxatile o L2 .+ 5T 0
Maianthemum bifolium + . e . 1 . 0
¢l - R . o
Luzula pilosa B r + 57 0
Prenanthes purpurea B . r Lt 43 . R
Gymnocarpium dryvopteris -~ r . N 29 R 0
0 ] -

_Epilobium angustifolium r . ' + 43 » 0
e )
Sorbus aucuparia L S L LU RR}
Picea abies + T+ Lt 86 o+ o+ 100
Fagus sylvatica ot Lo . . 43 ) . 0
Abiey alba S R A T
Dicranum scoparium or 2 I+ 2 02 100
Polxtrichuim formosum R r I+ 100 N 2 100
Rivtidiadelphus loreus T B + . 5 208
Lepidozia reprans + L + ro 5T . R

Lophozia ventricosa . . + + r + . 57 + . + 67




Table 3. continues

Variant typicum . vacciniosum
Relevés, nr. o2 3 45 6 7 @ 8 9 0
Number of species 22 15 2 33 30 22 23 13 11 23
| Barbilophozia Ivcopodioides .+ + + + 5T + 33
Plagiothecium laenum . + + + 57 0
P/:Iﬁlf:g:ﬂﬂhmu R S + 43 0
1 ) I 43 0
Sp/m«vmun 'wwn\u/mu . o + + B 43 + 33
Lophocolea heterophylla . + + T . A 0
Bazzania trilobata R . + BT » N S BE X
Anastrepta orcadensis . . + . + 29 . . 0
| Sphagnum capillifolivm . e 14 + . 1 33
~Dicranodontivm denudatum o o R L | . + 67
Orthodicranum montanun . o+ S 29 . . . 0
| Cephalozia bicuspidata T TP | S 3
Barbilophozia floerkei . . .+ L TP
Plewrozium schreberi . § . . 1 4 1 + . 67

Species in one relevé only: To Abies alba (2:1). Sorbus aucuparia (8:1). S: Abies alba (2:4). Fx Athvrium filix-femina
1y Drvopteris filiv-mas (S:0). Hieracium murorum (6:v). Phegopteris connectilis (7:4). Rubus idacus (4:4). Senecio
nemorensis L Sueptopus amplexifolins (10, G: Blepharostoma trichophyllum (10:4). Brachyihecium
reflexum (i), Calvpogeia azurea (). Lophocolea bidentata (S:v). Hylocomiun splendens (8:+). Plagiochila
porelloides (2:1). Plagiothecivm undulatum (5:1). Pohlia muans (S:vy. Polxtrichum commune (4:+). Prilidium
pulcherrimum (2:

- Sphagmum palustre (5:1).

Localities in Table 3.

Calamagrostio villosae-Picectum fagetosum var. ixpicum

1. Prigily. Revier Polednik 1111, Vorer 1968, Table 2. rel. 8/16P.

2. NEslope of Ostry ML 400 m*. 1170 mas . NE 207, T 60%. S 3% . F 80% . G 10% . Sorrox 1981, p. 22,
rel. 2.

3. Near the gamekeeper’s lodge of Roklanskd Hajenka. 400 m=. 1205 m a.s.l. plane. TH0%. S 1% F 70%.
G 15% . Neuhiuslovi 3/2001.

4. Studend Hora M., S from the road from Beznik. 400 m*. 1255 ma.s. L. SSW.8 . TH0%. S 10% . F 90%.
G 7%. Nullh.lll\h!\d-‘/l‘)‘)‘)

5. Cernd Hora Mt.. ca. 100 m N from the rest point by the springs of the Vltava River. 400 m*. 1190 m a.s.l..
E. 7107 T 55%. S 7%. F 75%. G 10%. Neuhiiuslovi 23/2000.

6. Studenid Hora M., S l’mm the road to the gamekeeper’s lodge of Roklanski Hijenka. 400 m*. 1200 m

B LT 35% CF85% .G 10% . NECHAUsLovA 2001

7. gludgnu Hora Mt.. W from the Siroka Cesta road. 400 m*. 1190 m a.s.l. W 100 T 60%. S 2% F 70% .
G 35%. Neuhiiuslovi 119/1999.

Calamagrostio villosae-Piceetum fagetosum var. vacciniosum

8. Krilovsky Hvozd Ridge. Ostry Mt 200 m=. 1200 m as. . NEC 20T 35%. S 5% F 90%. G 10%. Neu-
hituslova & Sofron 53/1999.

9. 250 m from the top of Hrani¢nik Mt 400 m~. 1250 m a.s.l. N 250 T H0%. S 5% F 70% . G 30% . Neu-
hiuslovi & Buryovi 14/1999.

10, Bieznik. ca. 1 km NW from Mald Mokruvka M., 400 m*. 1240 m a.s 1. NW. 70T S0% .S 3% F 85%.
G 30% . NEUHAUSLOVA 1998,




gopteris connectilis. Polvgonatum verticillatum. Prenanthes purpurea and Senecio nemoren-
sis agg. differ this syntaxon from the typical subassociation.

For the stands of the Calamagrostio-Piceetum fagetosum. isolated hills and shady slopes
of mountain ridges at climatically more favourable levels between ca. 1200-1250 m a.s.l. are
typical. on sunny slopes achicving ca. 1300 m a.s.l. On places of climatic inversions these
stands can be found at lower levels about 1150 m a.s.l. The number or frost days/year varies
between 140-160. the mean January temperature achieves =3°C up to =5°C (see Quitt 1971).
The soils are very strongly acidic podsols with low saturation with bivalent cations (see Table
6. analyses 4 and 5).

The very well developed. near-natural stands of this subassociation occur in the southeas-
tern part of the Sumava National Park. in the area of the Smréina and Tristolicnik Ridges. and
in the Polednik Ridge in the northwestern part of the Park.

In this subassociation. two variants can be distinguished: typical variant and var. with Vu-
ccinium myrtillus.

a) Calamagrostio villosae-Piceetum fagetosum var. (ypicum Jirasek 1996 (Table 3. rel. 1-7)
The characteristics of the typical variant correspond to those of the subassociation. with its
optimal habitat conditions. This variant has been recorded on the Trojmeznd Hora and Poled-
nik Ridges. Smrcina and Hrani¢nik Mounts.

by Calamagrostio villosae-Piceetum fagetosum var. vacciniosum Jlirasek 1996 (Table 3. rel.
8-10)

(Syn.: Calamagrostio villosae-Piceetum vaccinietosum Jirdsek 1996 p.p.. Fago-Picetum myr-
tilletosum Reinhold 1979 p.p.)

Differential species: Vaccinium myritillus. V. vitis-idaca.

For this variant. prevailing Vaccinium myrtillus and the occurrence of Vaccinium vitis-idaca
in the species-poor field layer. as well as the absence or only rare occurrence of hygrophilous
spruce-forest species (Homogyne alpina. Luzula svlvatica, Lycopodium annotinum, Oxalis
acetosella, Soldanella montana, Trientalis europaea. Fagion-species. as well as hygrophilous
bryophytes. sce Table 3) are typical. Comparing with the foregoing variant. the dominance of
Dicranodontium denudatum and Pleurozium schreberi increased markedly. For the soils of
this variant. very low pH-values and less favourable water regime than in soils of the typical
variant are characteristic.

B. Anastrepto-Piceetum Stocker 1967 (Table 4, rel. 1-5)

Diagnostic species combination: T-F: Picea abies. F: Avenella flexuosa. Calamagrostis vil-
losa. Dryopreris dilatata. Vaccinium myrtillus (dom.). Vaccinium vitis-idaea. G: Anastrepta
orcadensis. Dicranum scoparium. Lophozia ventricosa. Mylia tavlorii. Plagiothecium lae-
tum. Polvirichum formosum. species of the genus Barbilophozia. Tetraphis pellucida (see
also JIRASEK 1996, JIRASEK in HUsOvA et al. 2002, STockir 1968).

Structure, species composition: Species-poor spruce-dominated stands with admixture of
Sorbus aucuparia. with prevailing Vacciniunm myriillus. frequent V. vitis-idaea and with a
species-rich ground layer with prevailing Polvtrichum formosum. Dicranum scoparium and
frequent above mentioned liverworts. The relevé Nr. 5 in Table 4 seems (o represent the tran-
sitional type to the following association.

Ecology: Spruce forests in the upper part of the spruce belt. on weakly stabilized screes or
boulder ranker soils of steep slopes. The climate is very cold. with long-lasting snow cover.




High soil and air moisture and shady habitats are frequent (Jikaskk 1996, Jik stk in Husova
etal. 2002). The soils are very strongly acidic (pH, ., <3.0). )
Distribution: Typical. mostly small area covering community in corries of the Plesné. Cerné
and Certovo Lakes (Sorrox — pers. comm.. Jirastk 1996, Jirasek in Husova et al. 2002). and
at top levels of ridges or isolated high mounts. in some places in complex with the Drvop-
terido dilatatae-Piceetum.

C. Dryopterido dilatatae-Piceetum Sykora ex Sofron 1981 (Table 4, rel. 6-8)
(See also Picea-Nephrodium austriacum soc. Hilitzer 1929)

Diagnostic species combination: Diff. F: Drvopreris dilatata (dom.). Species with higher
constancy: T=F: Picea abies. F: Avenella flexuosa. Calamagrostis villosa. Dryopteris dilatata.
Luzuda sylvatica. Vaccinium myrtillus, G: Bazzania trilobata. Dicranum scoparium. Lepi-
dozia reprans. Polytrichum formosum. Ptilidium ciliare.

Structure, species composition: Thiee-layered spruce stands with admixed Sorbus -
cuparia. with prevailing Dryvopieris dilatata in the field layer. and well developed ground
layer with prevailing Dicramum scoparium ov Polvtrichum formosum. on moister sites with
Bazzania trilobata or further liverworts. mosses or lichens (Cladonia species). The boreal or
mountain liverworts typical for foregoing association are mostly entirely missing (Table 4.
Ass. diftf. species).

Distribution: The relevés were recorded in the central part of the Sumava National Park. in
the Sumavské Pliné Plateau (Straz Mt.. NEvnavsLova & Sorrox in NEUHAUSLOvA 20010 122,
and on Zdanidla Mt.. Vorer 1968) and in the Boubinsko-Stozeckd Hornatina highlands.
Ecology: Association of (lower to) medium to higher levels (or isolated higher summits) in the
mountain spruce belt on scree (to boulder) ranker soils. on steep slopes (15-25/45%) of various
orientation. It represents blocked subcelimax successional stage. leading to the Calamagrostio
villosae-Piceetum (JiRaskk 1996, Jikasek in Husova etal. 2002).

D. Athyrio alpestris-Piceetum (Hartmann 1959) Hartmann & Jahn 1967 (Table 5, rel.
1-13)

(Syn.: Soldanello-Piceetum var. with Athyrium alpestre and Oxalis acetosella sensu Sofron
& Stepin 1971, see also Picea-Athyrium alpestre soc. Hilitzer 1929)

Diagnostic species combination: Diff. T-F: Fagus svivatica, F: Athvrium distentifolium.
Prenanthes purpurea, Silene dioica, Stellaria nemorum. Species with higher constancy: T-F:
Picea abies, Fi Athvrium distentifolium, Calamagrostis villosa, Dryopreris dilatata, Homo-
evne alpina, Luzula sylvatica, Oxalis acetosella, Soldanella montana. Sorbus aucuparia,
Trientalis europaca. Vaccinium myrtillus, G: Dicranum scoparium, Polytrichum formosum.
Structure, species composition: Three- to four-layered. well growing stands dominated by
spruce. with a weak oceurrence of Acer pseudoplatanus and Fagus svivatica or Sorbus au-
cuparia in the tree-. shrub- and field layers. The field layer is dominated by ca. 120150 cm
high tufts of Athyrium distentifolium. species of moist soils (e.g. Luzula sylvatica. Oxalis
acetosella. Prenanthes purpurea. Silene dioica. Stellaria nemorum) oceur frequently. Almost
regularly. Oxalis acetosella forms groups in the centre of Arhvrium distentifolium tufts. In
comparison with the foregoing associations. the cover of spruce-forest species is lower, how-
ever. the herbs and ferns of the order Fagetalia are relatively frequent (Perasites albus. Phe-
gopteris connectilis. Prenanthes purpurea. Polvgonatum verticillatum). The regencration of
Picea abies and Sorbus aucuparia is good. The ground layer is relatively rich in species.
however. its cover is mostly low.




Table 4. Anastrepio-Piceetum and Drvopterido dil.-Piceetun.

Assotiation - Anastrepto-Piceetum Dryopt.-Piceetum
Relevés, nr. 12 3 4 5 e i
Number of species 18 27 17 17 20

T, -

Picea abies 3 4 3 4 4 100 3 3 3 100
Sorbus aucuparia . . . . r 20 r . . 33
S -

Picea abies ) EEs 267
Sorbus aucuparia - B + + T 33
F - -

Diff. Anastrepto-Piceetum ) .

b Vaccinium vitis-idaca + + 1 60 .
G Barbilophozia lycopodioides + + + 60 . 0
G Lophozia ventricosa + + + 60 . P 0
G Tetraphis pellucida B + o+ + 60 . 0
G Mylia tavlorii 1 + 40 . 0
G Anastrepta orcadensis . . . + + 40 0
Diff. Dryopterido dilatatae-Piceetum

Dryvopreris dilatata 2 + 2 r 100 3 3 . 100
a)

Calamagrostis villosa 1 + 2 + 80 2.+ 67
Luzula sylvatica I r 1 .60+ + 100
b) . o -

Vaccinium myrtillus 5 5 4 4 2 100 ! + I 100
Avenella flexuosa + o+ L2 + L .
Oxalis acetosella | T 1 - 33
¢)

Picea abies Lo+ L+ 4 80+ r 1100
Sorbus aucuparia + 40 . + 33
€)

Rubus idacus . r . . 20 . . + 3
G

Dicranum scopariun 2 2 | 2 3 00 2 2 3 100
Polvtrichum formosum 2 2 3 + 2 100 I 4 2 100
Plagiothecium laetm 1 + + T 80 ) . ) . . 0
Rhytidiadelphus loreus > 0 . . . 0
Dicranodontium denudatum + + 1 60 . + . 33
Pleurozium schreberi + + 0 R X
Cladonia gracilis + + 40 + 33
Cladonia digitata + 1 40 . .0
Barbilophozia attenuata . ot + 70 . . . . 0
Dicranm fuscescens . _ D (S ¢

Cetraria islandica . . . 1 r 40




Table 4. continues

Assotiation o Anastrepto-Piceetum ~ Dryopt.-Piceetum
Relevés. nr. 1 2 3 4 5 % 6 7 8 %
Number of species 18 27 17 17 20 18 15 15
Bazania tricrenata P S 20 .. + 33
Cladonia fimbriata E + . . . 20 + . 33
Lepidozia reptans R ST I + 100
Bazzania trilobata . . + 20 67
Prilidium ciliare . . . . . 0 67

1. filix-femina (6:+). Galium saxatile (R:+).

Species in one relevé only: Frdihvrivm: distentifolinm (rel. 6:
Homogyne alpina (4. Huperzia selago (1:-). Luzula pilosa (6:+). Lycopodium annotinum (6:+). Melampyrum

pratense (4:-). G: Barbilophozia flo 2 Calvpogeia trichomanis (7:-). Cladonia pyyidata (2:+).
Cladonia squamosa (1:0). Hepnum cupressiforme (8:+). Lophocolea heterophylla (7:=). Plagiochila porclloides
(Lo). Plagiothecium sp. (22 ). Poundulanm (V:1). Pohlia nutans (8:1). Polvirichum juniperinum (2:+). Prilidium

S

oulchervinum ( capillifolivum (1:3). S. girg Jnii (2:1).
! 4 LI

Localities in Table 4.

Anastrepto-Picectum

1. Corrie of Certovo Lake. 400m™. 1170 m as.L. NEC 407 T 30%. S 0% F 90%. G 95% . Sorrox 1981, rel.

Table 3.

ily. boulder-rich slope at the sub-top level of the Zdanidla Mt.. 400 m*. 1300 m asl. S, 15T 75%.

CF80%. G 45%. Vorir 1968, Table 1. rel 3t

3. 100 m from the top of Hranicnik Mt.. 400 m
Neuhiiuslovi 13/1999.

S Between Svaroh and Jezerni Hora Mouonts. 120 m-=. 1325 m a.s.l. NNE.JO. T 70%. S 10% . F 90% .
G 25% . Neuhiiuslovd & Sofron 60/1999.

5. The Certuv Vreh Hill. 3.1 km SSE from Filipova Hut village. 400 m*. 1235 m a.s. .. SSW. 207 T 70%.
S 5% . F 20%. G 65%. Neuhiuslova 66/2000.

Dryopterido dilatatae-Piceetum

6. The Straz Mt.. NW from Bucina village. sub-top level. 1290 m as.l. 400 m*. SE. 157, T 50%. S 0%.
F 40%. G 30%. Neuhiiuslova & Sofron. 82a/ 2000.

7. The Zdanidla M. seree at the sub-top leve) of the Yower top, 300 m= 1303 m as ) ENE. 55 Y 30
S 0% F65%.G 70%. Vorrr. 1968. Table 1. rel. 3/34P.

8. Boubin Mt near the forest castle. 150 m=. 1200 m a.s.
1994 ms.. 9. 8.

1250 m as o NC2SUT 40% .0 S 5% F 70% . G 35% .

T 30%.S 0% F30%. G 30% Jirisek

Some species of tall-herb communities which partly were not recorded in the individual
relevés (Cicerbita alpina. Veratrum album. Doronicum austriacum. Senecio hercynicus. Ru-
mex alpestris). occur in the stands of this association. too. On the contrary. Avenella flexuosa.
frequent in the neighbouring stands of the Calamagrostio villosae-Piceetum. is rare.
Ecology: The Athvrio alpestris-Piceetunt is a spruce forest of (supra-)montane levels. mostly
above 1180 m a.s.l. (on shady. moist slopes of corries above 1160 m a.s.L). It covers steep
slopes [25-35(40)°] in concave relief forms. mostly of NE or E orientation. In the Bohemian
Forest it grows frequently on the backwalls of the corries. For this vegetation unit. the cold
levels with high humidity and soil moisture. long-lasting deep snow cover and frequent fogs
are typical. The soils. saturated by water from many small brooks. correspond to gleyed oli-
gotrophic cambisols. cambic gleys or gleyic podsols. sometimes with a higher admixture of
gravel.

Distribution: Stands of the Athyvrium distentifolium-rich spruce forests cover top-near levels
of the southeastern part of the Sumava National Park in the Trojmezenskd Hornatina highland
(Smr¢ina, Hrani¢nik. Plechy. Tristoli¢nik Mounts). backwalls of the glacial corries of the




Table 5. Athyrio alpestris-Piceenm.

. typicum . hyrietosum fil.-fem.
Relevés, nr. 1 2 3 4 5 6 71 8 9 ) 1112 13
Number of species 21 27 14 32 23 25 20 17 18 22 23 23 19
T - -
Picea abies B 403 03 03 03 2 3 3 4 10003 33 4 100
Fagus sylvatica P o o R N & B G B T P U
Acer pseudoplatanus . . . . . . . .0 1 . .. 25
Picea abies Lo+ o+ o+ T+ 2 o+ 78 0+ + 1 T8
~Sorbus aucuparia R R . o+ 44 -
Fagus sylvatica o . . B .22 +
Acer pseudoplatanus o -
[ -
Diff. Athyrio-Piceetum typicum o )
Athyrium distentifolivm } I N 3 34 100 3 34 4100
Stellaria nemorum + .+ ] Lo+ .+ 56 2 ¢ .50

Diff. Athyrio-Piceetum ath rwto\mn filicis- fﬂmm(m

Prenanthes purpurea R I+ 100
| Acer /nmu/uplulum/\ o +
Athyrium fili *

a)

Calamagrostis villosa 202 75
Luzula sylvatica 222 7
Trientalis curopaca + A
Homogyne alpina 1+ + 75
Soldanella montana . + 175
Streptopus amplexifolius r + 25
by -

Dryopieris dilatata o+ 2 2 | LI S N I I I 100
Oxalis acetosella 202 2 0 2 .2 203 302 3 2100
Vacciniwm myriillus + o+ 2 4+ 2 12 2+ .50
Avenella flexuosa 22 + + 2 S -1}
Maianthemum bifolivm 1 R + + + + 75
©) . o o

Silene dioica B L - .22 . 0
Phegopteris connectilis . . . + 1 25
e)

Picea abies [ T N S S T | o8 1+ 4
Sorbus aucuparia . r P S S SR S S L S S R
Fagus sylvatica . . O S 33 . . .oor 23
G )

Rhizomniwm punciatum . - e . 0 I + 50
Polvirichum formosum [ 22 12 1 2 1100 | 2+ 4+ 100
Dicranum scoparium 1 1 + 1 I+ + 1 8 2 + 4+ 75
Dicranodontium denudatum + + o+ + + 56 + 25
Lophocolea heterophylla N BT~ T .50
Polytrichum commune | + | 1 44 + 28




Table 5. continues

Subassociation typicum . _athyrietosum fil.-fem.
Relevés, nr. 12 3 4 5 6 7 8 9 % 10 11 1213 %
Number of species 21 27 14 32 23 25 20 17 18 22 23 23 19
Plagiothecium sp. + + .+ +

Sphagnum girgensohnii 1 1 33 +
Plagiothecium laetum + + + . + 3
Lepidozia reptans o+ B L 22 . 0
Barbilophozia Iycopodiodes o+ 1 22 . 1 25
Plagiotheciun undulatum o+ + R 22 2 . B
Plagiomnium affine + + 22 .

Dicranella heteromalla + + 22 1

Plygiothecium denticulatim + + 22 +
Orthodicramum montanum v + 22 - +
Brachyihecium reflexum + . 22 +

Pellia neesiana - + 22

Calvpogeia azurea r Lt o 22 0
Rhyridiadelphus loreus r +. 22 o+ 25
Tetraphis pellucida + + 22 + 25

Species inone relevé only: Fr Blechnum spicant (10:4). Carex canescens ().
i) Deschampsia cespitosa (6:1). Equisetum sylvaticum (6:4). Galium saxa

num (6:4). Solidago virgaurea (10:+). Veratrum album (3:+). G: Barbilophoz,

(). Barbilophozia sp. (8:1). Brachythecium rivalare (d4). B. starkei (2:+).

C. echinata (6:v). C. pilulifera
tile (5:+). Lycopodium annoti-
ia attenuata (5:+). B. floerkei
Calvpogeia miilleriana (10:1).

Cladonia digitata (V). C. gracilis (). C. furcata (). Evrhyonchivm praclongum (5:4). Lophozia obtusa

(O:4), Sphagnum russowii (T:4). S, teres (10:1).

Localitics in Table 5. Athvrio alpestris-Piceetum.
Subass.: Athvrio alpestris-Picectum 1ypicum

1. Stozee. Boubin Mt 1300 m as. ] 400 me. 20, TO0%. S 0% F80%. G 10%. Vorer 1968. Table 1.
rel. 6/43St

2. TEistolicnik Mu. sub-top level. 1340 mas. L 400 m L EC 20V, T 35%. S 19 F 95% . G 15% . Neuhiiuslovi
1971999,

3. Novi Ves. Smircina M. 1300 m s 400 m*  ENEL 70T 50%. S 3% F 70% . G 15%. Neuhiiuslovi 11/
1999.

4 Prasily. corrie under of Plesnd M. 1275 mas L. 400 m=. N 5.T20%. S 3% . F100%. G 20 %. Vork
1968, Table 1. rel. 5/35P.

5. tolicnik Me. 1190 maus. . 400 m*. NE. 107, .S 1% F 75% .G 10% . Neuhiuslova 2071999,

6. Prasily. waterlogged slope N from the top of 7.d~||lul|u Mt 1225 moas e 400 m= o NNWOTOL T 10%.
S 10%. F100% . G 20% . Vorer 1968, Table 1. rel. 7/40P.

7. TEistolicnik M. T80 m acs L 100 m* NEC TS 0T 0% S 10%. F 93% . G 7% . Neuhiiuslovi & Jirisck
93/1999.

8 Smrcina Mt 1315 mas.l. 400 m* 210 T H0% .S 3% F90%. G 5% . Neuhiuslovi 122/1999.

9. Boubin Mt.. top area. 1295 m a.s.l.. -lli() m. \\\A 10T S50%. S 3% F90% .G 20%. Vorel 1962, 35St.

Subass.: Athyrio alpestris-Picectum athyrictosum filicis-feminae

10, Corrie of Cerné Lake, 1185 m s 400 m* 407 T 50%. S 0% . F 85% . G 30%. Sorron & Stivas 1971,
Table 1. rel. 16.

I Novad Ves: Smicina Me. 1220 m as . 400 m*. ENEC IS T 40% .S 10% . F 90%. G 15% . Neuhiiuslovi
1a/1999.

12, Tristolicnik Mu. 1160 m as. ] 400 m*. NNEL 10T 35%. S 7% . F 95%. G 15%. Neuhiiuslovi 19a/
1999,

13, Zeleznd Ruda. VI Jimy ca. 6 km ESE from the town centre. 1100 m s 250 m*. N 150 T 60%. S

30 1 95%. G 5% . Neuhiiuslovi & Sofron 35/2000.
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Plesné. Luka and Cerné Lakes. spring sub-top areas of Polednik. Zdanidla. and Debrnik
Mounts in the northwestern part of the Bohemian Forest and on Boubin Mt. NW from
Volary.

Variability: In the Athvrio alpestris-Piceetum of the Bohemian Forest. two subassociations
can be distinguished: Athyrio alpestris-Piceetum typicum and A. a.-P. athyrietosum filicis-
feminae.

1. Athyrio alpestris-Piceetum typicum Hartmann & Jahn 1967 (Table 5, rel. 1-9)

The typical subassociation without subass.-differential species is the most frequent unit of the
Athyrio alpestris-Piceetum. Ttoccupies colder. higher levels. mostly above ca. (1190) 1230 m
a.s.l. In the Bohemian Forest. it is represented by its typical variant only. without any differ-
ential species.

This unit is relatively frequent in the Bohemian Forest. It has been recorded in various lo-
cations. from its northwestern summits (Zdanidla, Plesnd. Polednik Mounts) to the southeas-
tern border (Trojmezna Hora Ridge. Smrc¢ina Mt.. top-near levels). and Boubin Mt. (see also
Vorer 1968). and above all in corries of the glacial lakes.

2. Athyrio alpestris-Piceetum athyrietosum filicis-feminae Jirasek 1996 (Table 5, rel.
10-13)

This subassociation is differentiated by the occurrence of Acer pseudoplatanus in all layers.
and Athyrium filix-femina and Prenanthes purpurea in the field layer. In the ground layer.
Rhizomnium punctatum seems to be linked with this unit. too.

The Athyrio-Piceetum athyrietosum occupies lower levels in the area of the association.
mostly between ca. 1160-1230 m a.s.l. In the southeastern part of the National Park. this unit
links with the stands of mountain sycamore-beech forests of the suballiance Acerenion Ober-
dorfer 1957 em. Husovi in Moravec et al. 1982 (Aceri-Fagetum J. et M. Bartsch 1940) on
stony soils. On (loamy-) sandy soils it links with mountain mixed spruce-beech forests of the
Calamagrostio villosae-Fagenum Mikyska 1972,

It has been confirmed in the corrie of the Cerné Lake. Tristoli¢nik and Smr¢ina Mounts and
VIS Jamy near Zelezna Ruda (here at relatively lower levels with snow accumulation along
the episodical brook).

Disc

In 1967. Stocker (1967) described spruce forest with Betula carpatica. the Anastrepto-Picee-
tum. from the Hochharz Mts.. Germany. In 1998, he studied this syntaxon in the Giant
(=KrkonoSe) Mts. He distinguished two subassociations. the Anastrepto-Piceetum typicum
with two variants (typical variant. var. with Hylocomium splendens) and the A.-P. oxalideto-
sum. In 1996, JIRAsEK (1996) published a survey of spruce forest communities of the Czech
Republic. There, he added many further relevés to this unit from the Hruby Jesenik Mts.
(BEDNAR & PENCIKOVA 1985). Krilicky Snéznik Mts. (KranuLec 1979). Bohemian Forest
(SorroN & StipaN 1971) and Adr$passko-Teplické Skily rocks (Sykora & Hapac 1984).
According to the floristic compositi n. the Anastrepto-Piceetun is similar to the Vaccinium
myrtillus variants of the Calamagrostio villosae-Piceetum tvpicum and Cv.-P. fugetosum, as
well as to the Dryoprerido dilatatae-Piceetum. In spite of it. it is possible to find marked dif-
ferences not only in the floristic composition (Tables 1. 3. 4). but also in the ecology: in the
Vaccinium myrtillus variant” of the Calamagrostio-Piceetum. stones are mostly quite covered
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by a continuous humus layer. while in the both further units. the boulder structure of soil
profile is clearly visible and the upper soil layer is very thin and disconnected. The differences
between the Anastrepto-Piceetum and Dryopierido dilatatae-Piceetum are given by the po-
sition in the spruce-forest belt: the Anastrepto-Piceetun is linked with upper. very cold levels
of the slopes or inversion levels. for the Drvopierido dilatatae-Piceetum. the levels in the
lower, less extreme part of the spruce-forest belt near the contact with mountain spruce-beech
forests are typical (sec also Jirasek 1996, Jirasek in Husova et al. 2002). In the Vaccinium
variants of the Calamagrostio villosae-Piceetum as well as in the Drvopterido dilatatae-
-Piceerum. liverworts of high-mountain or boreal spruce forests typical for the Anastrepto-
-Piceetum. are missing. The differences can be seen in the tree growth, too (smaller trees in
the Anastrepto-Piceetum).

Some authors do not distinguish the Athyrio alpestris-Piceetum as a separate association.
Thus. e.g. Prrernvan & Seisert (1979) distinguished the “Fichten-Hochlagenwald™ (Soldanel-
lo-Piceetum barbilophozietosum. Alpen-Frauenfarn Fazies). corresponding to the Athyrio-
-Piceetum. Into the unit “Fichten-Hochlagenwald™ (Soldanello-Piceetum barbilophozietosum)
all climax spruce forests of the Bohemian Forest have been included. However. the name is
confusing. because in the original diagnosis by BRavn-Branouer et al. 1939 the Soldanello-
-Piceetum has been validly published for an other type of spruce forests (NEUHAUSLOVA &
ELisova 2002b).

ORDINATION

The stands of the subassociations Calamagrostio villosae-Piceetum typicum and C. v.-Picee-
tum fagetosum are dispersed quite irregularly in the ordination space (Fig. 1). This relatively
high level of heterogeneity can be explained probably as a result of very narrow relations be-
tween them linked with the forest management on the territory of the Bohemian Forest. where
the majority of natural climax spruce and spruce-beech forests have been replaced by spruce
plantations. On the contrary. the stands of the Athvrio alpestris-Piceerum as well as those of
the Anastrepto-Piceetum are markedly separated from other relevés.

Within the subassociation Calamagrostio villosae-Piceetum typicum the higher level of
specialisation belongs to the communities of the Calamagrostio-Piceetum typicum var. ave-
nellosum representing very acidophilous and nutrient-poor variant. Relevés of the Calamag-
rostio villosae-Piceetum typicum var. vacciniosum and Calamagrostio villosae—Piceetum
Sfagetosum var. vacciniosum are placed on the right side of ordination space and represent a
link with the Anastrepto-Piceetum. which also occurs on fresh. scree- or boulder soils of
shady slopes. Thus, according to position of relevés within the ordination space. the first axis
can reflect soil texture and the second one acidity.
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