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Alder (Ainus glutinosa) carr in Poland
— Barbara Solinska-Görnicka —

Abstract
The paper aims at the analysis of ecological and regional variation of forest communities from the class 

Alnetea glutinosae in Poland. A  previous syntaxonomical position of the association Carici elongatae- 
Alnetum has been revised. Instead, two new alder-carr associations have been described. They differ in 
character and differential species, with dissimilar trophic requirements. The group of species with Sphag
num squarrosum is differential for acidophilous bog moss alder carrs (Sphagno squarrosi-Alnetum), while 
the group of species with Rihes nigrum differentiates mesotrophic black-currant alder carr (Riho nigri- 
Alnetum).

Both alder-carr associations occur throughout lowland Poland. Their floristic compositions differ regi
onally. Suboceanic and mid-European species grow in alder carr of western Poland, while boreal and 
boreocontinental species enter from the northern-east.
The studies on the regional variation are based on the analysis of distribution of differential species groups. 
These have resulted in the delimitation of geographical races of alder carr.

Both alder-carr associations differ from one another in their internal variation. Sphagno squarrosi-Al
netum varies greatly from region to region. For this association four geographical races have been distin
guished. In the Riho nigri-Alnetum internal trophic variation plays a more important role. Therefore, it has 
been divided into four subassociations and two geographical races. In central Poland black-currant alder 
carr occurs in a form with both geographical races but with different subassociations.

Zusammenfassung
In der vorliegenden Arbeit wird die ökologische und regionale Variabilität der Waldgesellschaften aus 

der Klasse Alnetea glutinosae in Polen analysiert. Die bisherige syntaxonomische Auffassung des Carici 
elongatae-Alnetum wird überprüft. Es ergeben sich neue Erlenbruchwald-Gesellschaften mit eigenen 
Kenn- und Trennarten, welche verschiedene trophische Ansprüche haben. Die Artengruppe mit Sphagnum 
sqarrosum kennzeichnet die azidophytischen Torfmoos-Erlenwälder {Sphagno squarrosi-Alnetum), die 
Gruppe mix. Rihes nigrum die mesophytischen Schwarzjohannisbeeren-Erlenwälder {Riho nigri-Alnetum).

Beide Pflanzengesellschaften kommen im ganzen polnischen Tiefland vor. Die regionalen Unterschiede 
in ihrer Artenzusammensetzung werden betont. In den Erlenbrüchern West-Polens sind subatlantische 
und mitteleuropäische Arten zu finden; vom Nordosten dringen boreale und boreokontinentale Arten ein. 
Die Untersuchung der regionalen Variabilität beruhte auf der Analyse der Verbreitung von Differential
artengruppen. Die Ergebnisse bilden die Grundlage für die Abgrenzung regionaler Ausbildungen.

Die innere Variabilität der zwei Bruchwald-Assoziationen ist unterschiedlich. Für das Sphagno squar
rosi-Alnetum ist eine deutliche regionale Variabilität [mit vier Regionalausbildungen] charakteristisch. Im 
Riho nigri-Alnetum spielt die trophische Variabilität eine größere Rolle; dieser entspricht einer Gliederung 
in vier Subassoziationen. Jede Subassoziation kommt in zwei Regionalausbildungen vor, die im Übergangs
gebiet von Zentralpolen Zusammentreffen. Sie vertreten dort jedoch verschiedene Subassoziationen.

Introduction
The studies on diversity of alder carr have aimed at the description of ecological and geo

graphical variation of forest communities from the class A lnetea glu tin osa e in the climatically 
transient lowland of Poland.

In Poland, natural alder carr and its regenerative forms are encountered relatively often. 
Only in greatly ameliorated areas are found dessicated patches with alternated structure and 
alien species present. Alder-carr habitats are common in the lowlands. They occur in local land 
depressions, along banks of water bodies, in bog fringes and in margins of river valleys. Fen peat 
is the substrate in alder carr. A variable water table influences the specific floristic composition 
and structure of alder carr, as compared to other forest communities. Alder {Alnus glu tinosa) is 
a main species in the forest stand. The ground layer is structurally complex. In hummocks, near

3 2 9



the base of tree trunks, land plants grow, which avoid flooding. Hollows are occupied by 
agglomerations of swamp plants adapted to periodical changes in water level.

In Europe the first syntaxonomical approach to forest communities of the class Alnetea 
glu tin osa e was made by BODEUX in 1955. Among comprehensive data of different forms of 
alder forests the author distinguished a type of mesotrophic alder carr (A lnetum glu tinosae). Its 
general description is still valid. BODEUX based his classification upon 185 relevés scattered 
over western and central Europe, in Baltic countries and in Scandinavia. With such a small 
number of relevés for area studied, geographical variation appears prominently. The author 
contrasted the association C ariceto lavigatae-A lnetum  (Allorge 1922) Schwickerath 1937 from 
Atlantic Europe with the group of regional associations common in the rest of the investigated 
area. These were: C ariceto elongata e-A ln etum  m ed ioeu ropa eum  (Koch 1926) Tx. et Bodeux 
1955, from central Europe; C ariceto elonga ta e-A ln etum  borea le Preising et Bodeux 1955, from 
Baltic countries and southern Scandinavia; D ryop terid eto  cristatae-A lnetum  (Nowinski 1929). 
Tx. et Bodeux 1955, described from Poland on scarce and fragmentary data. However, the pre
sence of D ryopteris cristata proved its regional individuality. All the regional associations men
tioned above were differentiated into 2 or 3 subassociations. The trophically poorest subassoci
ations were characterized by the presence of bog mosses, the richest by the presence of meadow 
species and those of periodically flooded alder forests.

Syntaxonomical elaboration of alder carr within Poland by MATUSZKIEWICZ, TRAC- 
ZYK and TRACZYK (1958) presents geographical variation of these communities. The 
analysis was based on 130 relevés. The authors have criticized the results of European synthesis 
concerning Poland, considering the association D ryop terid eto  cristatae-A lnetum  to be insuffi
ciently documented. They have stated that marked geographical variation enables to distinguish 
only a regional unit at the rank of a subassociation. Therefor, two regional subassociations were 
distinguished within Poland, i.e. Carici elongata e-A lnetum  m ed ioeu ropa eum  Tx. et Bodeux 
1955 in the western part of the country and C.e.-A. d ryop ter id eto sum  crista tae (Tx. et Bodeux 
1955) em. Mat. 1958 in the remaining area of lowland Poland. ELLENBERG (1978) still consid
ers the results of the above mentioned syntaxonomical analyses to be valid.

The next classification, that of MAREK (1965), was based on 674 relevés and enabled recog
nition of regional individuality in alder carr of: north western, central, and north eastern Po
land. He suggested to distinguish within Poland 3 regional subassociations : 1) Carici e lon ga ta e- 
Alnetum p ericlym en osum  (with L on icerap ericlym enum ) from north-western Poland; 2) C. e.- 
A. saxatilosum  (with Rubus saxatilis), its range corresponding to that of the North Sector; and
3) C.e.-A. typ icum , from central Poland.

As the concept of a geographical subassociation is outdated and numerous new 
phytosociological data have been gathered, the former approach to the Carici elongatae-A l
n etum  should be revised. Moreover, regional subassociations of alder carr, distinguished so far, 
form non-homogeneous units due to the lack of analysis of habitat variation. Differential 
species are poorly constant, as they are spatially confined only to the given trophic form of alder 
carr. Geographical variation considered separately from other types of variation does not fully 
describe the diversity of plant communities.

The paper presents the results obtained in the studies on typology of Polish forests con
ducted under MATUSZKIEWICZ and continues „The phytosociological survey of forest 
communities in Poland“. Approximately 1700 relevés were analysed. They were taken from 
papers published up to 1979 and from the archives of the Department of Phytosociology and 
Plant Ecology, Warsaw University. Information on papers with phytosociological tables and 
relevés of alder carr were taken from the „Phytosociological Bibliography of Poland“ 
(MATUSZKIEWICZ 1967, 1972, 1981; MATUSZKIEWICZ and FALlttSKI 1964; TRAC
ZYK 1960). Nearly 30% of relevés were ignored as representing man-changed patches or suc
cessive stages towards Circaeo-A lnetum  or Vaccinio u liginosi P inetum . Finally, the synthesis 
was based on 1146 relevés that represent natural, dynamically stable alder carr.
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Floristic grounds for the division of alder carr
The floristic composition of alder carr varies highly within Poland. Mean species numbers 

in various phytocenoses range from 30 to 50. Common, constant species constitute only 
20—30% of the floristic composition of the analysed patches. Constant species include Alnus 
glu tinosa  (which builds the forest stand) and 5 character species of the class, order, and alliance,
i.e. Carex e lon ga ta , Solanum dulcamara , Lycopus eu ropaeus, Thelypteris palustris and 
Calamagrostis canescens. Other constant species include: Frangula alnus, Lysimachia vu lga ris , 
Galium palustre, P eu cedanum  palustre and D ryopteris carthusiana — all companion species.

The floristic differences between acidophilous alder carr with bog mosses and rich alder carr 
with numerous eutrophic plant species are marked already at the stage of local variation. Also 
some authors of regional monographs (JASNOWSKI 1962; OLACZEK 1972; PALCZYlSlSKI 
1975) have published tables of alder carr differentiated by variable trophic conditions.

In the synoptic table of alder carr, two mutually exclusive groups of species, growing in Po
land have been distinguished, i.e. a Sphagnum  squarrosum  group and a Rib es n igrum  group. 
Both species are character species of the association Carici elongatae-A lnetum  previously de
scribed. It may be inferred from the analysis of many carr relevés that Rihes n igrum  and Sphag
num  squarrosum  occur in the same patch only exceptionally. In the patches with Sphagnum 
squarrosum other bog mosses also occur, especially S. pa lu stre , and Pinus silvestris is more 
abundant in the forest stand. On the other hand Rihes n igrum  is accompanied by Iris 
p seudoa coru s , Carex acu tiform is, Urtica dioica  and Prunus padus , and also sometimes in the 
richest patches, by alder-forest species never encountered in bog-moss carr.

The division of the character species group supported by differential species has enabled me 
to distinguish two new associations of alder carr instead of the one previously described from 
Poland (the association Grid elongatae-A lnetum  Koch 1926). These are: bog-moss carr 
(Sphagno squarrosi-A lnetum  Sol.-Gôrn. 1975 mscr.) and black-currant carr (Riho nigri-A l- 
netum  Sol.-Görn. 1975 mscr.) (Tab. 1).

From the comparison of these results (Tab. 2, 3) with those of the European synthesis of 
alder carr (BODEUX 1955), it may be justified to distinguish both Sphagno squarrosi-A lnetum  
and Riho nigri-A lnetum  from the regional association Carici laevigatae-A lnetum . Species 
growing in alder carr of Atlantic Europe and those common in central and north-eastern 
Europe are mutually exclusive. The ranges of both carr associations distinguished spread far 
beyond the Polish borders. The new carr division probably concerns both Carici elongatae-A l
netum  m ed ioeu ropa eum  and C.e.-A. borea le.

Within Poland, variation in the carr floristic composition runs eastwards, expressed by the 
participation of regional species groups. Carrs of north-western Poland are characterized by 
the higher participation of suboceanic and mid-European flora elements. Boreal, subboreal, 
and boreocontinental species enter carr from the north-east. Their distributions in alder carr 
vary. The data on the vascular elements of the flora were taken from: MEUSEL, JÄGER u. 
WEINERT (1965), MEUSEL, JÄGER, RAUSCHERT u. WEINERT (1978), WALTER u. 
STRAKA (1970). The general informaion on moss ranges comes from the relevant bryological 
literature (HERZOG 1926, BOROS 1968).

Differential species of western carrs gradually disappear eastward, while boreocontinental 
species are more and more rare westward. The point maps were made in order to determine the 
ranges of species groups. The distributions of individual regional species in both carr associa
tions were analysed. Then the number of species with the same distribution type and constancy 
exceeding 20% was calculated at each point. The results obtained are shown in the synthetic 
maps (Fig. 1 — 7). The number of differential species at the analysed points is illustrated by 
hatching richness. As a result of the map and table analysis, six groups of species were distin
guished, on which the carr division was to be based. The first 3 groups of species are differential 
for geographical races:
1. Lonicera p er iclym enum  group (Fig. 1) occurs in bog-moss carrs of north-western Poland. It 
consists of: M yrica ga le , O smunda rega lis, Lonicera p er ic lym enum , H ydro co ty le vu lga ris , 
D eschampsia caesp itosa , H olcus lanatus. These are oceanic or suboceanic floristic elements. The
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Tab. 1. Forest communities from the class Alnetea glutinosae in Poland

Successive number 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Number of relevés 14 21 63 51 6 170 65 172 92 221 191 7 53 20
Ch, D. Ass. Sphagno squarrosi-Alnetum:
Sphagnum palustre IV IV IV V I IICh. Sphagnum squarrosum Pinus sylvestris a IVIII IV+ IIIII IIV I+ • • II

b/c I • + II I ,
Ch* D, Ass, Ribo nigri-Alnetum:
Carex acutiformis iIII III'' I II III III V III III III IV III IIris pseudoacorus II 'II III] + V rv IV V III IV III IV V +Urtica dioicaCh. Ribes nigrum b/c II ” + I II IVin VII IVIV IIIII IIII VIII V VI I VPrunus padus b/c + • ii II III II II II III

D* Ass* Carici elongatae-Querceturns
Quereus robur a II + i # + # # I V- b/c II I I II I I I + i + II VCarex canescens I + I 0 + + VCarex nigra + + I i IIICarpinus betulus a/bc +

*
# IVPopulus trémula a/bc • + IIIRubus nessensis IICalamagrostis epigejos • • . II

III IVIII III III III III III

II

II+IIIII

d* geographical races:
Suhoceanic race:Ch. reg. Myrica gale Ch. reg. Osmunda regalis Lonicera periclymenum Hydrocotyle vulgaris Avene11a flexuosa Holcus lanatus Potentilia ereeta Sphagnum fimbriatum Molinia coerulea
Subcontinental race!Sphagnum nemoreum Carex appropinquata Ch, reg, Dryopteris cristata [ ICalla palustris + ,IIl|Picea abies a i I- b/c _ \IlVaccinium myrtillus Thuidium tamariscinum Cicuta virosa
Subboreal race:Bazzania trilobata Lepidozia reptans Pleurozium schreberi Sphagnum recurvum Dicranum scoparium Dicranum rugosum Rhytidiadelphus triquetrus Hylocomium splendens •Vaccinium vitis-idaea Juniperus communis b/c Carex lasiocarpa Orthilia secunda Pyrola rotundifolia Polytrichum strictum Marchantia polymorpha Sphagnum cuspidatum Ptilium crista-castrensis
d, subassociations:
R*n*-A* comaretosumt Potentilla palustris IIMenyanthes trifoliate II
R.n.-A. chrysosplenietosum: Chrysosplenium altemifolium Geranium robertianum IICircaea alpina II IImpatiens noli-tangere II
R,n,-A, symphytetosum:Eupatorium cannabinum I ISymphytum officinaleHumulus lupulus + ,Stachys palustris ,Calystegia sepium IScrophularia nodosaEurhynchium swartzii ,Mnium longirostreCornus sanguinea b/c +

I •• + •
• 0 •+ + • »I • • • •• • •

I II • f • III II I • • III II II IÏII III • II II II IIIII II I + + II III II III IIIII V • + • I II III IIIIII V I I I I I III IIII V » + • I II IIIII III • + I II II II+ 1111 + » III II II II

II

II

IIIIV IV II

III

IIIIIII II II

i l  JTv] □ □  . . VIII II

I
i

II
iiI

III + III I
i i i U Lrv iffi

IIIIIIIIIIV IÎÏ1 II
IIIII V
iii|ii
iiii
ii
ii

IIIIV +V IVII IIII II1I •
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Local form with Bernia erecta: .Bernia erectaRumex hydrolapathum • IDryopteris dilatata II ICrepis paludosa Glyceria maxima • +♦Galium uliginosum I •Sparganium erectum Glyceria plicata Amblystegium riparium Silene dioicaSparganium erectum ssp.neglectum 
i. All* 0* Cl. Alnetea glutinosae*

•

Carex elongata IV V VCalamagrostiß canescens V III IIIThelypteris palustris IV IV VLycopus europaeus II IV VSolanum dulcamara II V IVSalix cinerea b/c II II IIISalix aurita b/c II I +Salix pentandra a/bc I * +reg. Salix repens ssp.rosmarinifolia
Dmpanion species:
Lysimachia vulgaris V V VAinus glutinosa a V V V- - b/c V V IVFrángula alnus b/c V V VPeucedanum palustre III IV VGalium palustre IV V VDryopteris carthusiana III III VSorbus aucuparia b/c III III IIIBetula pubescens a V III III- - b/c V III IIAcrocladium cuspidatum IV IVAthyrium filix-femina III III IIIScutellaria galericulata II III IIIRubus idaeus b/c V + IIDeschampsia cespitosa III III IIILythrum salicaria I II IIIRanunculus repens I I IIIOxalis acetosella III II IVCaltha palustris I IIIClimacium dendroides I II IVLysimachia thyrsiflora Filipéndula ulmaria + II IIIIIEurhynchium striatum III IIIMnium cuspidatum II Iífiyosotis palustris + I IIMaianthemuío bifolium III I IVMnium hornum V + IICarex pseudocyperus II IICarex elata « IJuncus effusus II III ICarex riparia I ICardamine amara + IHottonia palustris I IIEquisetum fluviatile + II IIViola palustris II IIIPolytrichum attenuatum II II IICirsium oleraceum I +Carex vesicaria t IIBrachythecium rutabulum II • IICalliergon cordifolium I +Mnium affine + II IICirsium palustre III I IPhragmites australis II • IITrientalis europaea III • IRanunculus lingua + +Hypnum cupressiforme II IIMini nm undulatum • +Glyceria fluitans I IIOenanthe aquati ca I IMnium seligeri II IPolygonum hydropiper + • IIAgrostis canina Viburnum opulus b/c + +IMniTiTn punctatum ♦ ISium latifolium • IPoa trivialis I I IEquisetum palustre Fraxinus excelsior ab/c

+
•

•
Betula pendula a II • Ib/cLysimachia nummularia II • «•Corylus avellana b/c Rubus saxatilis II +IIScirpus sylvaticus I II

V
+ I I II II II I 11 V
I I I II + , + I V +

+ • + * I IV
+ • I + + + III• • + + III
• • + II
♦ I * II
• • • II• • IIII

IV III IV V IV V V V V IV VIV V II III III III III III III V VV V III IV IV V V V IV VIV V V V V IV V V V VIV IV V V V IV IV V IV VIV III II I II V II II II •• I + • + II I + I I
+ • I + . • •

V V V V IV V V V V V VIV V V V V V V V V V IV IV IV IV II II II III I VV V V IV III V V V III IV IIIV V III III III V IV IV IV V IIIIV IV IV V V V V V V V IV II III IV III IV V V V VIV I III III II IV V IV V IV IV II I I II IV III III V I IIIIV II I I + II II V I IVIV IV III I III IV IV IV III IIIIII I III IV IV II III IV IVIII IV III IV II III III IV III II II+ II III IV III III III IV V V II+ III III III II I II III V IVII III III II III III III III IV IV •II II III III II II III III III III +II II II III + I III III I V IIIII III II III III III III III V •IV II I I III III III III II +IV II II II I III III III III II IIIIII II II II III III III IV V #II I # II II III III III + III I I + II II III III III III IV III III III II II III III +III I I II . + II II I # III+ II + Ill I II II II IVIII II II II I IV II II III II+ III I + III II + II IV+ IV II I + I I I II• II I I III I II I II IV #I I I II II III II III I II+ II + II + II II + III III+ III I I II II II II IIIII III II II • I II II II + + I II II + IIII I II II + + II IIII I + I II II II II III# II II I II II II II VII II + + II II I II II IIIIII I + I + I II II II II +I II II II I + + II IIII II I I II II I I III III • ♦ # I I IIII + t + II II I III• + • II II II II II +II I I II II + II II II I• I I II I II II II I + •• I I + II II I II I II+ II I I + I I II II l I I I + II II •II II # , + , + I II+ I I + II II I + IIII + + * I I II IIf I II II II II II II II + I I II ♦II II + I + + # + I •• I I I I I I IIII II III III + + I I • •+ + + * I + +• + . • + • . IIII II II + + I +# I II I II III # + I I III 1 I I I II I
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Epilobium palustre I I II I + # I + II IPlagiothecium neglectum I I + + + I II II I +Eychnis flos-cuculi I II I I + I + IPhalaris arundinacea 3 I II I + + + II IIAlisma plantago-aquatica . I • I I II I I I I I +Lemna minor I + • I + I I I II +Plagiochila asplenioides . . II • . O . + I I IRorippa amphibia • + • II II + + + IAngelica sylvestris + I ♦ + • + I I IIPolytrichum conmune + I + II t • • + •Carex cespitosa II * + + • +Fissidens adiantoides + • . • II I IGalium aparine II . I I I + #
Plagiothecium laetum • I • • II

1 - ßphagno squarrosi-Alnetum Sol,,-Góra. 1975, suboceanic race
2 - S.s.-A., mid-European race
3 - S.s.-A., subcontinental race 
4- - S.s.-A., subboreal race
5 - Ribo nigri-Alnetum Sol.-G6rn. 1975» comaretosum prov., mid-European race
6 - R.n.-A., typicum, mid-Eur. r.
7 - R.n.-A., chrysosplenietosum, mid-Eur. r.
8 - R.n.-A., symphytetosum, mid-Eur. r.
9 - R.n.-A., comaretosum, subcontinental race
10 - R.n.-A., typicum, subcont. r.
11 - R.n.-A., chrysosplenietosum, subcont. r.
12 - R.n.-A., symphytetosum prov., subcont. r.
13 - Community from the alliance Alnion glutinosae, local form with Berula erectafrom Uznam
14 - Carici elongatae-Quercetum Sokolowski 1972
Explanations for table 1 and 2, 3 
Constancy!
"Point” /./: 0,5-5,0%, "Cross" /+/: 5,1-10,0%, I: 10,1-20,0%, II: 20,1-40,0%, 
III: 40,1-60,0%, IV: 60,1-80,0%, V: 80,1-100,0%.
Nomenclature of mosses follows ROTHMALER, W.: Exkursionsflora. B. 1, Niedere 
Pflanzen.- Volk und Wissen Volkseigener Verlag, 811 S. Berlin 1985

majority reach their eastern or south-eastern range limits in eastern Poland. Molinia coeru lea , 
Potentilla erecta  and Sphagnum  fim hria tum  have similar distributions in carr. However, since 
the number of relevés is small, their confinement to Lonicera p er iclym enum  group may be acci
dental.
2. Vaccinium vitis-ida ea  group (Fig. 2) occurs in bog-moss carrs of north-eastern Poland. Its 
range is narrower than that of the North Sector. It is composed of 15, mainly boreal species. In 
hummocks, numerous mosses and dwarf-shrubs specific to the zone of boreal coniferous 
forests also grow. They include: D icranum scoparium , D .rugosum , Pleurozium  sch reb er i , 
R hytid iadelphus triquetrus, Vaccinium v itis-ida ea , Orthilia secunda , Pyrola rotundifolia  and 
others. In hollows, elements of transient mires such as Carex lasiocarpa , Potentillapalustris and  
Sphagnum  cuspidatum y appear. The group of pine forest species is accompanied by higher par
ticipation of B etu lapubescen s, P icea ahies and Pinus sy lvestris in the forest stand.
3. D ryopteris cristata group (Fig. 3 and 4) occurs in both associations in eastern Poland. It is 
common in the Masurian Lake district and extends to the vicinity of Warsaw and the region of 
the Swiçtokrzyskie Mountains. The group consists of boreal and boreocontinental species such 
as Calla palustris, D ryopteris cristata , Vaccinium m yrtillu s, Carex appropinquata  and Picea  
abies. They represent a boreal-montane range type. The small differences in the composition of 
this group, generally common for Sphagno squarrosi-A lnetum  and Ribo nigri-A lnetum , result

3 3 4



Fig. 1 : Distribution of the suboceanic group of differential species with L on icerapericlym enum  
in the Sphagno squarrosi-A lnetum. The group includes: A venella flexuosay H olcus lanatus, 
H ydro co ty le vu lga ris , Lonicera p er iclym enum , M yrica ga le , O smunda regalis. Number of 
species with constancy > 20% :a  = 4—6, b = 3,c = 1. Number of relevés: I = 10, II = 5 — 10, 
III = 1 -4 .

Fig. 2: Distribution of the boreal group of differential species with Vaccinium vitis-ida ea  in the 
Sphagno squarrosi-A lnetum. The group includes: Bazzania trilobata , Carex lasiocarpa , Cicuta 
viro sa , D icranum ru gosum , D. scoparium , H ylocom ium  sp lendens , Jun iperus com m un is , 
chantia po lym orpha , Orthilia secunda, P leurozium  sch reh er i, Polytrichum  strictum , Pyrola  
ro tundifo lia , R hytid iadelphus triquetrus, Sphagnum  recu rvum , Vaccinium vitis-idaea . Number 
of species with constancy > 20%: a = 7—15, b = 5—6, c = 3—4, d = 1—2 .1—III as in Fig. 1.
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Fig. 3: Distribution of the boreocontinental group of differential species with D ryopteris cris- 
tata in the Sphagno squarrosi-A lnetum . The group includes: Calla palustris, Carex appropin- 
quata , D ryopteris cristata , Picea abies. Potentilla palustris, Sphagnum  n em oreum , Thuidium  
tamariscinum , Vaccinium myrtillus. Number of species with constancy > 20%: a = 4—8, b = 
3, c = 2, d = 1.1—III as in Fig. 1.

Fig. 4: Distribution of the boreocontinental group of differential species with D ryopteris cris
tata in the Ribo nigri-A lnetum . The group includes: Calla palustris, Carex appropinquata, 
Cicuta viro sa , D ryopteris cristata , Picea abies. Thuidium  tamariscinum , Vaccinium myrtillus. 
Number of species with constancy > 20%: a = 4—7, b = 3, c = 2, d = 1.1—III as in Fig. 1.
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Fig. 5: Distribution of differential species for the Ribo nigri-A lnetum  com aretosum  
(M enyanthes trifoliata, Potentilla palustris). Number of species with constancy > 20%: a = 2, 
b = 1; c = occasional occurence. I—III as in Fig. 1.

Fig. 6: Distribution of differential species for the Ribo nigri-A lnetum  ch rysosp len ietosum  
(C hrysosplen ium  a ltern ifo lium } Circaea alpina). Number of species with constancy > 20%: a 
= 2, b = 1; c = occasional occurence. I—III as in Fig. 1.
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from the differences in habitats occupied by these associations. The D ryopteris cristata group 
differentiates the subcontinental race from the mid-European race in both carr associations. 
Broadly, the range of this race and the composition of the differential species group correspond 
to the geographical subassociation Carici elonga ta e-A ln etum  d ryop ter id eto sum  crista tae (Tx. et 
Bodeux 1955) em. Mat. 1958, described by MATUSZKIEWICZ, TRACZYK and TRACZYK 
(1958).

Poland lies within continuous ranges of the majority of species of the last two groups. Their 
absence in carrs of western Poland probably indicates narrowing of the ecological scale of their 
habitats or dispersion of their localities.

The other 3 groups of species differentiate subassociations of Ribo nigri-A lnetum . How
ever, their occurrences in alder carr of eastern and western Poland differ. Therefore, their dis
tribution in theR .n.-A . has been investigated in a similar way as for the regional species groups.
4. Potentilla palustris — M enyanthes trifolia ta  group (Fig. 5) is composed of two character 
species of the class S ch eu chzerio -C aricetea  fu sca e. They differentiate the poorest subassocia
tion of R.n.-A. Both species represent boreal elements in the Polish flora and are common 
mainly in alder carr of northern and eastern Poland.
5. C hrysosplen ium  altern ifo lium  — Circaea alpina group (Fig. 6) consists of some Circaeo-A l- 
netum  species. They grow, together with Im patiens n o li-ta n gere  and Geranium rob ertianum , 
in the richest patches of Ribo nigri-A lnetum  in eastern and central Poland. Both, 
C hrysosplen ium  altern ifo lium  and Circaea alpina , are boreal elements. Their occurence in alder 
carr of western Poland markedly decreases.
6. Sym phytum  o fficina le group (Fig. 7) comprises a number of species common in great river 
valleys. According to MATUSZKIEWICZ (1976) such species as H umulus lupulus, C alystegia  
sepium , S ym phytum  o fficin a le, Cornus sangu inea  and Scrophularia nodosa  differentiate wil
low-poplar forests from the class Salicetea pu rpurea e and Ficario-U lm etum  from Circaeo-A l- 
netum . In this group the most numerous species are mid-European elements, like Eupatorium  
cannabinum , S ym phytum  o fficin a le, Cornus sangu inea  etc. The Sym phytum  o fficin a le group is

Fig. 7: Distribution of differential species for R ibo-n igri A lnetum sym phytetosum  (C alystegia  
sep ium , Cornus sangu in ea , Eupatorium cannabinum , H umulus lupulus, Stachys palustris, Sym 
phy tum  officina le). Number of species with constancy > 20% :a  = 3 —6, b = 2, c = l ;d  = occa
sional occurence. I —III as in Fig. 1.
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common in the richest black-currant carrs of western Poland. In eastern Poland they are con
fined to alder carrs growing in the vicinity of great rivers. This probably indicates dynamical re
lationships between rich carrs and Circaeo-A lnetum  forests.

From the map comparison it may be inferred that some groups of species exclude each other 
spatially, while some partly overlap and form regional species combinations. The analysis of 
spatial variation in species combinations enables delimitation of geographical races of both 
alder-carr associations within lowland Poland.

Description of the distinguished alder-carr associations
Both alder-carr associations within Poland differ in their internal variation and habitat 

range. The Sphagno squarrosi-A lnetum  (Fig. 8) occurs in isolated land depressions, far away 
from water courses, along the fringes of bogs and transient mires. The structure of the commun
ity is characterized by slightly marked hummocks which are always beyond periodical water 
rise. Forest stands of bog-moss carr are composed mainly of alder (Alnus glutinosa) and birch 
(Betula pub escen s), with admixture of pine (Pinus sylvestris). In hummocks unaffected by the 
periodic flooding, oligo- and mesotrophic elements occur, such as D ryopteris carthusiana , 
Oxalis a cetosella  and numerous mosses. In north-eastern Poland, in the hummock ground 
layer, pine-forest dwarf-shrubs dominate. In hollows, bog mosses are common, especially 
Sphagnum  squarrosum  and S. palustre. Meadow and swamp plants are relatively rare.

The Sphagno squarrosi-A lnetum  varies strongly geographically. Within Poland four regi
onal races occur:
— suboceanic race occurs in the vicinity of the Odra estuary and in western Pomerania. It is dif
ferentiated by a group of species with Lonicera p ericlym enum .
— mid-European race is common in western Poland. It has no differential species and corres
ponds to Carici elongatae-A lnetum  m ed ioeu ropa eum  (Koch 1926) Tx. et Bodeux 1955, subass, 
with Betula pub escen s  (Tab. 2).
— subcontinental race occurs in central and eastern Poland. It is differentiated by the boreocon- 
tinental species group with D ryopteris cristata.

Fig. 8.: Distribution of geographical races of the Sphagno squarrosi-Alnetum: a = suboceanic
race, b = mid-European race, c = subcontinental race, d = subboreal race, e = Carici elon-
gatae-Quercetum. I—III as in Fig. 1.
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Tab, 2. Differentiation of Sphagno squarrosi-Alnetum in Poland 
compared to that of oligotrophic European alder carrs

Atlantic Middle- Poland Boreal
region European NW W E HE region

Successive number 1 2 3 4 5 6 7
Number of releves 17 61 14 21 63 51 11

Carex laevigata VScutellaria minor VBlechnum spicant IV
Osmunda regalis V I IIMolinia coenilea III III * •Sphagnum fimbria turn III III • *Sphagnum recurvum IV + I • III
Calamagrostis canescens IV III V III III IV V
Salix cinerea b/c + I II II III IV III
Salix aurita b/c I II II I + • I
Sphagnum squarrosum I II IV IV III I III
Sphagnum palustre IV IV IV IV V III
Ainus glutinosa a/bc V V V V V IV V
Betula pubescena a/bc IV IV V III III V III
Frángula alnus b/c IV IV V V V V V
Galium palustre II III IV V V IV III
Dryopteris carthusiana IV V III III V V III
Athyrium filix-femina IV III III III III III II
Deschampsia cespitosa I III III III III + III
Carex elongate III IV V V IV II
Thelypteris palustris I IV IV V V III
Lycopus europaeus II II IV V IV II
Solanum dulcamara II II V IV IV I
Lysimachia vulgaris IV V V V V III
Sorbus aucuparia b/c IV III III III IV III
Oxalis acetóse11a II III II IV II II
Peucedanum palustre III IV V V III
Lonicera periclymenum II IV
Hydrocotyle vulgaris III
Holcus lanatus III •Avenella flexuosa III •Potentilla erecta III + + +Scutellaria galericulata II III III IIILythrum salicaria I I II III IIICalla palustris + III III IIMnium affine + II II IIIViola palustris II III IIlysimachia thyrsiflora + II III IV IAcrocladium cuspidatum I IV IV IV II
Thuidium tamariscinum III III
Carex appropinquata II II
Pinus sylvestris a/bc m r i I + II IV IIIVaccinium myrtillus t• n  :: i IV IV III
Climacium dendroidea iL-XE-J1 . III V III
Caltha palustris I I III III IIIPicea abies a/bc I III III III
Dryopteris cristata I I II III II
Potentilla palustris 11rii II IV IVBhytidiadelphus triquetrus i II V IV
Filipéndula ulmaria I j-II.. III IV
Pleurozium schreberi ! II ii I V IVHylocomium splendens • + IV IVVaccinium vitis-idaea + IV IV
Juniperus communis b/c t III IIIOrthilia secunda t IV IIIPyrola rotundifolia III III
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Dicranum scoparium 
Dicranum rugosum 
Cicuta virosa 
Lepidozia reptans 
Carex lasiocarpa 
Polytrichum strictum 
Marchantia polymorpha 
Bazzania trilobata 
Sphagnum nemoreum 
Rubus saxatilis 
Mnium punctatum Equisetum palustre 
Viola epipsila 
Sphagnum girgensohnii 
Aulacomnium palustre 
Carex vaginata 
Carex tenella

• +
+
+

.

IV
h i
h i
ii
h i
h i
ii
ii! I ii IV

! II ii IV
. U J L . ii IV
+ • ;-ii__ IIIIII

• III
• . III

III
II

1 - Cariceto laevigatae-Alnetum /Allorge 1922/ Schwickerath 1937,subass. with Sphagnum palustre
2 - Cariceto elongatae-Alnetum medioeuropaeum /Koch 1926/ Tx et Bodeux 1955,subass* with Betula pubescens
3 - Sphagno squarrosi-Alnetum Sol.-G6m. 1975» suboceanic race
4 - S.s.-A., mid-European race
5 - S.s.-A., subcontinental race
6 - S.s.-A. t  subboreal race
7 - Cariceto elongatae-Alnetum boreale Preising et Bodeux 1955,

subass« with Sphagnum acutifolium

— subboreal race occurs in north-eastern Poland. It is differentiated by a group of numerous 
species with Vaccinium vitis-ida ea ; it may be identified with Carici elongatae-A lnetum  borea le 
Preising et Bodeux 1955, subass. with Sphagnum  acu tifo lium  (Tab. 2).

The floristic individuality of the subatlantic and subboreal races is, undoubtedly, more pro
nounced than that of the two other races. They may form regional associations at their range 
margines.

The Ribo nigri-A lnetum  is much more common than the Sphagno squarrosi-A lnetum. It oc
cupies both isolated depressions and margins of river valleys unaffected by periodic flooding. 
Vertical water movement results in the distinct hollow- and hummock-structure. Generally, 
forest stands are built up by Alnus glutinosa. Only in eastern Poland does Betula pub escen s 
admixture occur. Plants characteristic of deciduous forests enter flood-unaffected hummocks. 
In hollows, tail-sedge swamps prevail.

Black-currant carrs are less variable geographically than bog-moss carrs. Two regional races 
have been distinguished for the former: a mid-European race without differential species, com
mon in western Poland, and a subcontinental race from eastern Poland. The latter is differen
tiated by the D ryopteris cristata group common to both alder-carr associations. However, 
black-currant carr shows internal variation due to the trophic conditions. Four subassociations 
of Ribo nigri-A lnetum  have been described, not evenly distributed between two regional races:
— R.n.-A. com aretosum : the most acidophilous subassociation, with differential species Poten- 
tilla palustris and M enyanthes trifoliata. It is common in eastern Poland (Fig. 9) and occurs 
mainly in the subcontinental race. In the mid-European race, without the D ryopteris cristata 
group, only few poor patches have been encountered. The R.n.-A. com aretosum  corresponds 
to the Carici elongatae-A lnetum  borea le Preising et Bodeux 1955, 1955, subass. typ icum  (Tab.
3).
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Tab. 3. Differentiation of Ribo nigri-Alnetum in Poland
compared to that of eutrophic European alder carrs

Atlantic Middle- region European Poland Borealwestern eastern region
Successive number 
Number of releves

1

11

2

18
3

19

4

6
5

170

6 7 

65 172
CVJ

00 
CT»

9
221

10

191

11

7

12

10
13

13

Salix atrocinerea b/c VValeriana procurrens VCarex laevigata IVOsmunda regalis IVCarex remota IVLysimachia nemorum IIIMentha aquatica IIIMnium undulatum III i n I I , I II II + II II IIJuncus effusus IV i n IV IV II n I + I I IAlnus glutinosa a/bc V V V V V V V V V V V V VGalium palustre IV III V IV IV V V V V V V III IIIRanunculus repens IV IV II III III II II III III III I IVAthyrium filix-femina IV III I I III IV IV II III IV III VCaltha palustris III II III III II III III III III III V I IIIDeschampsia cespitosa III III III III III III II I II III II IVJiilipendula ulmaria III III V II II II III III III IV V IV VAcrocladium cuspidatum III IV II I III IV IV IV III III IIIDryopteris carthusiana III II II II III IV III IV V V V i n IVCalamagroetis canescens III III II V II III III III III III III IV ILycopus europaeus III IV V V V V IV V V V III IIISolanum dulcamara I III IV IV V V V IV IV V IV i n IIIRibes nigrum b/c I II II I III II IV III II III V IISalix cinerea b/c + I II III II I II V II II II I ICarex elongata II I III IV V IV V V V V IV IVThelypteris palustris II I V III IV IV V V V IV III IUrtica dioica IV IV II IV V IV II II V V IVRubus idaeus b/c III I II III IV III III III IV V II IVOxalis acetosella III II II III + I III III I II IVCardamine amara III I I II II III II III I IIILysimachia vulgaris III V V V V IV V V V V IV IVIriB pseudoacorus II V V IV IV V III IV III IVIythrom salicaria II IV III III II III III III III IVSalix aurita b/c I III I + + II I + IGlechoma hederacea I VGalium aparine I III I I I +Lysimachia nummularia I III II II II + + IValeriana officinalis I VPhalaris arundinacea III I II I + + + IIEupatorium cannabinum I IV I II + II # + I IIISymphytum officinale IV • III + # • IVCalystegia sepium ,JL- IV • II • IHumulus lupulus | m V II I V + + I VStachys palustris I + III I I I I l _Eurhynchium swartzii + II + IScrophularia nodosa • • II •Mnium longirostre • II +Cornus sanguines b/c IIScutellaria galericulata IV III IV II III III IV IIICarex acutiformis II III III V III III III IVPrunus padus b/c Frangula alnus b/c Peucedanum palustre Sorbus aucuparia b/c Picea abies a/bc Dryopteris cristata Vaccinium myrtillus Calla palustris Thuidium tamariscinum Carex appropinquata Cicuta virosa Eurhynchium striatum Mnium cuspidatum Menyanthes trifoliata Potentilia palustris Rubus saxatilis Rhytidiadelphus triquetrus

III II Ill II II II III I IIIV V IV III V V V III V IVV III III III V IV IV IV IV III III III II IV V IV V II II* # I II III III IV IV♦ II II II II I I+ # I II II I II + + I III II III III+ I II II IIII • • 9 III II II II+ • # III II II III • II II III III IIII I + II II III in IIIIII IICO • • • V # # III I• • + I I II IV I
• . • + I II I III I
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Circaea alpina 
Geran i u m  r o b ertianum 
C h r y s o s p lénium alternifolium 
Impatiens noli-tangere 
E q u i s e t u m  sylvaticum 
S tellaria nem o r u m 
Paris q uadrifolia 
Gymnoc a r p i u m  dryopteris

9 III . • • h i
I ÏII I . I in i

III ----1 + h i h i
i IV nil + + IV j2 3 h i

IV+ • • + III+ I i i i III
i III

1 - Cariceto levigatae-Alnetum /Allorge 1922/ Schwickerath 1937*subass« with Valeriana procureña
2 - Cariceto elongatae-Alnetum medioeuropaeum /Koch 1926/ Tx et Bodeux 1955*subass. with Ranunculus repens
3 - C.e.-A.m., subass. with Symphytum officinale
4 - Ribo nigri-Alnetum Sol.-Góra. 1975 comaretosum prov., mid-European race
5 - R.n.-A. typicum, mid-Eur. r.
6 - R.n.-A. chrysosplenietosum, mid-Eur. r.
7 - R.n.-A. symphytetosum, mid-Eur. r.
8 - R.n.-A. comaretosum, subcontinental race
9 - R.n.-A. typicum, subcont. r.
10 - R.n.-A. chrysosplenietosum, subcont. r.
11 - R.n.-A. symphytetosum prov., subcont. r.
12 - Cariceto elongatae-Alnetum boreale Preising et Bodeux 1955*subass. typicum
13 - C.e.-A.b., subass. with Equisetum silvaticum

— R.n.-A. typ icum  with no differential species, is common in the whole of Poland (Fig. 10), in 
both regional races.
— R.n.-A. ch rysosp len ietosum : a rich subassociation, differentiated by a group of species with 
C hrysosplen ium  altern ifo lium . It is common mainly in eastern Poland (Fig. 11) and occurs usu
ally in the subcontinental race, in combination with the D ryopteris cristata group. The R.n.-A. 
ch rysosp len ietosum  may be identified with the Carici elongatae-A lnetum  borea le Preising et 
Bodeux 1955, subass. with Equisetum sy lva ticum  (Tab. 3).
— R.n.-A. sym phytetosum : a rich subassociation differentiated by a group of species with Sym 
phytum  o fficina le. It is common mainly in western Poland (Fig. 12), generally in the mid-Euro
pean race. In eastern Poland only some patches (combinations with the D ryopteris cristata 
group) have been encountered. Its occurrence in the east is restricted to present and ancient 
river valleys. The R.n.-A. sym phytetosum  corresponds to the Carici elongatae-A lnetum  
m ed ioeu ropa eum  (Koch 1926) Tx. et Bodeux 1955, subass. with Sym phytum  o fficina le (Tab. 3).

Two other critical syntaxa have not been fully described. These occur near the Polish bor
ders and are described by local authors:
1. A community from the alliance Alnion glu tin osa e — local form from Uznam, described by 
PIOTROWSKA (1960). It is differentiated by a group of species confined to flowing water 
(Tab. 1).
2. The Carici e lon ga ta e-Q uercetum : an alder carr with oak-forest stands, described by 
SOKOLOWSKI (1972) from the Bialowieza Primeval Forest. It is differentiated by a specific 
species combination, not confirmed over a wider range (Tab. 1).

Regional variation of alder carr is discontinuous. Alder carrs in central Poland are re
presented by two geographical races, each with different subassociations. Black-currant carr 
localities farthest west are occupied by the acidophilous subassociation (Riho nigri-A lnetum  
com aretosum ), whereas in eastern Poland the mid-European race is represented by the rich sub
association (R.n.-A. sym phytetosum ). Distribution of geographical races of carr is related to
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Fig. 9: Distribution of geographical races of the Ribo nigri-A lnetum  com aretosum : a = mid- 
European race, b = subcontinental race. I—III as in Fig. 1.

Fig. 10: Distribution of geographical races of the Ribo nigri-Alnetum typicum: a = mid-Euro
pean race, b = subcontinental race. I—III as in Fig. 1.
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Fig. 11: Distribution of geographical races of the Ribo nigri-A lnetum  ch rysosp len ietosum : a = 
mid-European race, b = subcontinental race.

Fig. 12: Distrubition of geographical races of the Ribo nigri-Alnetum symphytetosum: a = mid-
European race, b = subcontinental race. I —III as in Fig. 1.
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geomorphology and local climate conditions. Generally, in present and ancient river valleys, 
carrs of the mid-European race enter from the east, while carrs of the subcontinental race pre
vail in uplands.

To analyse phenomena of the geographical variation of alder carrs thoroughly, a much larger 
area than the territory of Poland has to be taken into account. The transition between mid- 
European and boreal regional associations ought to be reconsidered over European scale as a 
transition between the pair of regional associations from the alliance Alnion glu tinosae. Thus, 
variation of Sphagno squarrosi-A lnetum  and Ribo nigri-A lnetum  should be analysed separately. 
Only summing up of all current data on European alder carr will enable determintion of geo
graphical ranks of taxa distinguished within Poland and description of their marginal local 
forms.
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