
The syntaxonomic position of the Norway spruce forest of The syntaxonomic position of the Norway spruce forest of 
the Szczeliniec Massif the Szczeliniec Massif -- fromfrom Calamagrostio villosaeCalamagrostio villosae--

Piceetum Piceetum to to AbietiAbieti--PiceetumPiceetum

Krzysztof Świerkosz, Kamila Reczyńska Krzysztof Świerkosz, Kamila Reczyńska 
MuseumMuseum of Natural of Natural HistoryHistory, , UniversityUniversity of Wrocławof Wrocław

Ul. Sienkiewicza 21, 50Ul. Sienkiewicza 21, 50--335 Wrocław, Poland;335 Wrocław, Poland;
EE--mail: mail: krzysztof.swierkosz@life.plkrzysztof.swierkosz@life.pl, , kamila.reczynska@gmail.comkamila.reczynska@gmail.com

IntroductionIntroduction
The systematic position of the Norway Spruce forest occurring in the highest parts of Szczeliniec Wielki and Szczeliniec Mały (the
Stołowe Mts., the Sudety Mts.) is still unclear. The first attempts to determine its syntaxonomical position were presented in the papers of
Szmajda (1979), Matuszkiewicz J., Matuszkiewicz M (1996) and Pender (1996). All above mentioned authors agreed, that this forest
presents the impoverished form of Calamagrostio villosae-Piceetum (R. Tx. 1937) Hartm. ex Schluter 1966, which occurs here below the
typical borders of mountain zone, due to specific climatic and ecological conditions.
In 2011, using the standardized transect methods, we collected 54 phytosociological relevés from all sites in the Sudety Mts. on which the
Calamagrostio villosae-Piceetum has been reported so far. It enabled us to compare the floristic compositions of the high mountain
Norway spruce forests within their suggested range in the Sudety Mts. (the Karkonosze Mts., the Izery Mts., the Śnieżnik Massif, the
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Number of relevés: 12 19 23
Relevés 54
Species 75 1 2 3
Betula pubescens agg. 82.3 --- ---
Vaccinium vitis-idaea 62.9 --- ---

Tab. 1. Shortened percentage synoptic table with fidelity 
(Phi coeff. C 30.0)

Norway spruce forests within their suggested range in the Sudety Mts. (the Karkonosze Mts., the Izery Mts., the Śnieżnik Massif, the
Orlickie Mts., Wielka Sowa Mt.).

MethodsMethods
Relevés were analyzed using a modified TWINSPAN method (Roleček et al. 2009), available in the JUICE program (Tichý 2002). A
cluster heterogeneity was measured by Total Inertia software (Tichý et al. 2007). As a measure of fidelity phi coefficient was used
(Chytrý et al. 2002). Only species with both significant concentration in particular vegetation unit (using the Fisher’s exact test at the
significance level α = 0.05) and phi coefficient ≥ 0.30 were considered to be diagnostic species. To visualise the variation among
communities, already detected by TWINSPAN, principal coordinate analysis (PCA) from the CANOCO software (ter Braak & Šmilauer
2002) and CanoDraw 4.0 was used. Square root transformation of species cover data was used in PCA.

ResultsResults

TWINSPAN classification
According to TWINSPAN analysis three groups of relevés are distinguished (Fig.2).

Main questionMain question
What is the syntaxonomic position of Norway spruce forest in the
Stołowe Mts. against Sudetic coniferous forests?

Vaccinium vitis-idaea 62.9 --- ---
Abies alba 43.5 --- ---
Polytrichum attenuatum --- 49.4 ---
Fagus sylvatica --- 47.9 ---
Rubus idaeus --- 47.4 ---
Senecio fuchsii --- 44.7 ---
Melandrium rubrum                                 --- 39.7 ---
Dicranella heteromalla --- 29.6 ---
Plagiothecium undulatum --- --- 70.1

Homogyne alpina --- --- 68.8

Polygonum bistorta --- --- 62.5

Trientalis europaea --- --- 52.8

Deschampsia caespitosa --- --- 52.1

Rumex alpestris --- --- 52.1

Nardus stricta --- --- 48.4

Sorbus aucuparia subsp. glabrata --- --- 44.5

Carex echinata --- --- 40.3

Polytrichum commune --- --- 38.8

Dryopteris dilatata agg. --- --- 38.4

Dicranum polysetum --- --- 35

Oxalis acetosella --- --- 34.2

Luzula luzuloides --- --- 27.5

Polytrichastrum formosum --- --- 23.1

Dicranum scoparium 54 32 ---
Sorbus aucuparia subsp. aucuparia 29.4 29.4 ---

Fot. 1. Norway spruce forest in the Stołowe Mts.

Ordination
PCA analysis revealed that the Norway spruce

Fig. 1. Distribution and differentiation of investigated stands

According to TWINSPAN analysis three groups of relevés are distinguished (Fig.2).
Percentage synoptic table with fidelity (Tab. 1) shows the main floristic differences
among them. The stands investigated in the Stołowe Mts. (first group) are
characterized by a high participation of Betula pubescens agg., Vaccinium vitis-

idaea and Abies alba. The second group with higher share of Fagus sylvatica,

Rubus idaeus and Senecio fuchsii includes relevés of ass. Abieti-Piceetum, which
occurs in the Sudety Mts. up to 1100 m a.s.l. It is worth mentioning that until now
these spruce forests were considered as ass. Calamagrostio-Piceetum. Only the
third group represents ass. Calamagrostio-Piceetum with participation of
Plagiothecium undulatum, Rumex alpestris, Polygonum bistorta. This community
occurs mainly above 1100 m a.s.l. in the Karkonosze Mts. and the Śnieżnik Massif.

ConclusionsConclusions
1. The results of analysis suggest, that the Norway Spruce

forest from the Stołowe Mts. represents a specific form of
ass. Abieti-Piceetum. like most of investigated
phytocoenoses occurring below 1100 m a.s.l. Most of the
stands were earlier described as an alpine Norway Spruce
forests.

2. Occurrence of Calamagrostio villosae-Piceetum is limited
to the mountain zone above 1100 m a.s.l. in the
Karkonosze Mts. and the Śnieżnik Massif. The only
exceptions are patches of this community at the single sites
in the Izery Mts. at an altitude of 840 m a.s.l.
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Fig. 3. PCA of relevés of Norway spruce forest in the Stołowe 
Mts. against the rest part of the Sudety Mts.

PCA analysis revealed that the Norway spruce
forest from the Stołowe Mts. shows a very
strong resemblance to Abieti-Piceetum (Fig. 3.),
in spite of some differences in species
composition between them (Tab. 1). Ordination
diagram shows very clearly two separate groups
of relevés. The first one includes relevés
collected below 1100 m a.s.l. which could be
classified as Abieti-Piceetum. The second group
includes relevés of Calamagrostio-Piceetum

collected mainly above 1100 m a.s.l.

Fig. 2. Dendrogram illustrating the relation between the investigated stands generated by TWINSPAN


