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INTRODUCTION

Out of a dozen or so North-American species of ncophytes brought in
accidentally to Poland and other European countries the most expansive
are: Rudbeckia laciniata, Solidago canadensis and S. gigantea (3, 8, 43, 46,
54, 59, 66, 85, 88). They are imposing perennial plants 2 2.5 m high, seldom
annual (Rudbeckia) or rhizomatous perennial plants (Solidago) with a high
dynamics of gencrative and vegetative reproduction (63, 81).

All the threc species occur as agresto- or ergasio-epecophytes in vast low-
land, upland and submontane arcas of Europe (24, 54). Brought in acciden-
tally to Poland they have been expanding since the turn of the 18th century
(24). The original and current main route of expansion of those plants ex-
tends along the valleys of larger rivers and lowland expanses of lakes. They
settle therc in various forms of brush wood and in less dense riparian forests.
With time they also expand in other habitats and plant communities: from
semi-natural (mecadows, parks, cemeteries, degraded Tilio-Carpinetum and
Querco roboris-Pinetumn forests) to weakly and typically ruderal (areas of
industrial facilitics, in town and in the country, and traffic routes).

Currently in Poland various habitat forms of phytocenoses with Rud-
beckia laciniata, Solidego canadensis and S. gigantea commonly occur in
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lowlands and uplands, less frequently in the mountains up to 600-750 m
a.s.l. (24, 63, 81).

THE SCOPE AND METHODS OF INVESTIGATION

Plant communities composed of North-Anerican neophyte species do not yet have,
both in Poland and abroad, a strictly defined rank and position in the phytosociological
system. That is why this study presents a comprehensive syntaxonomic characteristics of
that circle of plant commmunities investigated in Poland. The most frequently described
phytocenoses of those plants, composed of Rudbeckia laciniata, Solidago canadensis and
S. gigantea were taken into consideration.

During the investigations all phytosociological records of those plant communities
were used that were found in the available studies, published or in press. They covered
193 phytosociological documentation records (Tab. 6).

The phytosociological records collected were first listed in a working Table ™ according
to their successive sumilarity in respect of the general floristic structure. The stations of
those phytosociological records were presented in Figure 1. The appended Table 6 lists
the basic data on the prepared sources of the phytosociological records.

The currently distinguished phytocenoses with the North-American neophyte species
with the rank of threc associations, and in one case of two subassociations and in
the form of one basic plant community. were compared for their floristic structure,
syntaxonomic composition and the general physical and chemical properties of their soils
(Tabs 1-5).

The statistical floristic and phytosociological structure of the phytocenoses under
examination was developed according to the methods by Pawlowski (60). Assignment
of the plants to particular syntaxonomic and ccological groups was given mainly after
Matuszkiewicz (53) and partly after other authors (8, 59) or at our own discretion
(75). The nomenclature of pteridophytes and vascular plants, and bryophytes was given
after Jasicwicz (32) and Koponen et al. (45), respectively.

It should be noted that the statistical-floristic data on the phytocenoses described
were preseuted only with such accuracy that they could, if necessary, be continually
supplemented with new materials of phytosociological records.

Like syntaxonomic studies of phytocenoses with Rudbeckia laciniata, Solidago cana-
densts and S. gigantea, similar studies were earlier carried out on the phytocenoses with
Reynoutria sachalinensis and R. japonica (75).

The following abbreviations were used: cl. — class, subcl. — subclass, div. — group,
ord. — order, all. - alliance of plant associations, ass. — plant association, subass. —
plant subassociation, comm. plant community, fac. facies, dom. — dominant plant
species, rec. record.

I would like to express my gratitude for obtaining unpublished materials i.e. phy-
tosociological records for this study to Dr Zofia Kedzierawska (Chelm), Dr Anna
Fuczycka-Popiel (Lublin), Dr Andrzej Brzeg (Poznai), Dr Jan Zarnowiec
(Sosnowiec) and Dr Marck Kucharczyk (Lublin).

“ Not included in this study on account of size.
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Fig. 1. Map of stations of 193 phytosociological records of phytocenoses: Rudbeckietum
laciniatae (rec. 1-29), Solidaginetum canadensis (rec. 30-60), Solidaginetum giganteae (rec.
61-179), and degraded forest Tilio-Carpinetum with Solidago gigantea (rec. 180-193)

PHYTOSOCIOLOGICAL AND ECOLOGICAL ANALYSIS OF COMMUNITIES

GENERAL CONDITIONS OF INVESTIGATION IN POLAND AND ABROAD

The list of the most frequently described forins of phytocenoses with
Rudbeckia laciniata, Solidago canadensis and S. gigantea in Poland and
abroad and their phytosociological taxonomy are the following:

Cl. Molinio- Arrhenatheretea ord. Arrhenetheretalia. Comm. Solidago canadensis (85).
Div. Convolvulo-Chenopodictalia. Comm. Solidago canadensis (85).

Cl. Chenopodietea, ord. Sisymbrictalia, all. Sisymbrion.

Dom. Solidago canadensis in ass. Atriplicetum nitentis (22).

Cl. Artemisietea vulgaris.



176 Florian Swies

Generally: Comm. Soldago gigantca (4, 47). Comm. Solidago canadensis (17).
Comm. Solidago canadensis and S. gigantea (87). Comm. Rudbeckia laciniata (47). Ass.
Rudbeckio-Solidaginetum (16). Ord. Onopordetalia. All. Eu-Arction (= Arction lappae).
Comm. Solidago gigantea (35, 42, 76). Comm. Solidago canadensis (17, 62). Comm. So-
lidago canadensis (36). Ass. Rudbeckio-Solidagineturn (78). Dom. Solidago gigantea in
ass. Tanaceto-Artermsieturn vulgaris (22, 55, 57, 64, 67). Arctio-Artemisietum vulgars
and Leonuro-Ballotetum nigrae (57, 84) and Solidaqinetum mclhiletosum (86) and Sol-
1dago gigantea-Polygonum cuspidatum (87). Dom. Solidago canadensis in ass. Tanaceto-
-Artemisietum (87), Dom. Solidago canadensis in ass. Tanaceto- Arterisietum vulgaris (6,
10, 21, 22, 25, 39, 49, 55, 67, 68, 85). All. Solidago gigantea in ass. Cirsietum eriophor:
and Resedo-Carductum nutantis (59). All. Dauco-Melilotion. Comin. Solidago canaden-
sis (17, 20, 42). Comm. Solidago gqigantea (17). Dom. Solidago gigantea in ass. Echio-
-Melilotetum (59) and Artemisio-Tanacetum vulgaris (18, 59). Dom. Solidago canaden-
s1s in ass. Echio-Melilotetum albv and Centaureo diffusae-Berteroctum incanac (22, 23,
26) and in Dauco-Picridetum hieracioides and Artemisio-Tunaceturn vulgaris (29, 59).
Ord. Convolvuletalia (Calysteqietalia) seprum, Convolvuletalia scpium, Galio-Calystegue-
talia sepium, Lamio albi-Chenopodietalia boni-henrici, Glechometalia hederaccae.

Generally: Comm. with Solidago gigantea, with Solidago canadensis and with Sol-
wdago grgantea- Urtica dioica (4, 5, 43). All. Senccion flumatilis: ass. Rudbeckio-Solidagine-
turn (1, 11, 12, 15, 37, 38, 68, 69, 72, 74, 77, 79, 80, 89). Ass. Solidago-Helianthus (37).
Ass. Cuscuto-Convolvuletum (Calysteqieturn) sepium (59). Comm. Chaerophyllum aro-
maticum — Solidago serotine (11). All. Convoluulion sepium. Domn. Solidago gigantea in
ass. Conuvolvulo-Eupatorietum (18, 19, 59). Ass. Impatienti-Solidaginctum (28, 43, 55).
Ass. Rudbeckio-Solidaginetum (7, 8, 9). Comm. with Rudbeckia laciniata (43, 44). with
Solidago gigantea (42, 56) and with Solidago gigantea and §. canadensis (2, 30, 43). All
Aegopodion. Dom. Solidago gigantea in ass. Urtici- Aegopodietum podagrariae. Urtico-Cru-
ciatietum ete. (18, 19, 59).

Cl. (subc.) Galio-Urticetea.

Gencrally: Comm. with Solidago gigantca (42, 83, 85). Comm. Solidago canaden-
sis (85).

Cl. Epilobictea angustifolu.

Generally: Ass. Rubo-Solidaginetum serotinae (13, 16, 51). Ord. Epilobietalia
angustifoliz, all. Epilobion angustifolii. Ass. Rubo-Solidaqinetum serotinae (12, 52, 71). Ass.
Solidaginetum canadensis and Solidaginetun serotinae (14, 36). Comm. Solidago secro-
tina (31).

ClL Trifolio-Geranietea sanguiner. Ord. Origanetalia. Cotnn. Solidago gigantea (59).

Cl. Querco-Fagetca. Ord. Fagetalia silvaticae, all. Carpinion betuls.

Generally: Comm. Tilwo-Carpineturm with Solidago qigantea (70), with Quercus-
-Solidago grgantea, with Pinus- Rubus hirtus with Solidago gigantea and with Pinus- Rubus
hartus with Ptervdwm aquilinum and Solidago gigantea (72).

PHYTOSOCIOLOGICAL STRUCTURIE
AND BIOTOPIC CONDITIONS OIF COMMUNITILES IN POLAND

In general, the threc associations distinguished - Rudbeckietum lacinia-
tae, Solidaginetum canadensis and S. giganteae — represent clearly defined
forms of phytocenoses that were earlier included in the broadly treated
association Rudbeckio-Solidaginetum R. Tx. et Raabe 1950,
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The same group of plant communities with North-American neophyte
species, like the aforementioned association Rudbeckio-Solidaginetum, should
undoubtedly include other associations with a highly debatable phytosocio-
logical rank. These are:

Cuscuto (europaeae) — Convolvuletumn R. T x. 1947,

Rudbeckia laciniata-Solidago canadensis Tx. et Raabe in T x. 1950;
Solidaginetum Moor, mscr. 1955;

Steneactino-Solidaginetum Oberd. 1957, 1967;
Impatienti-Solidagineturn Moor 1958;

Solidaginetum serotino-canadensis Oberd. in Oberd. et al. 1967.

The same biotopic group, like the aforementioned associations, also in-
cludes communities, often described as phytosociologically indeterminate,
with the following dominants: with Rudbeckia laciniata (48), with Solidago
gigantea (31, 48, 49, 76) and with Solidago canadensis and S. gigantea
(2). Almost all of those forms of associations and comimnunities with North-
-American neophytes have been described from various habitats, most fre-
quently from ruderal or seminatural riverside forests (all. Alno-Padion, Sa-
licion albae) (e.p. 2, 8, 42, 44, 59, 65). It appears that phytocenoses of
that type have been very rarcly described fromn ruderal habitats exclusively.
This applies mainly to the association Helianthus-Solidago Kepczynska-
-Rijken 1977 and to several phytosociological records with the domi-
nant Solidago gigantea in the association Tanaceto-Artemisietum (10, 63).
The recent newly-characterized associations of North American ncophyte
species of seminatural riverside forests and Querco roboris-Pinetum forests
include: Rudbeckio-Solidaginetum. serotinae Fijatkowski 1977, Rubo-
-Solidaginetum canadensis Kedzierawska 1984 after Fijatkowski
(mss., 1991), and Aegopodio-Rudbeckictum Kedzierawska 1984 after
Fijatkowski (mss., 1991).

The examined phytocenoses with Rudbeckia laciniata, Solidago canaden-
sis and with S. gigantea in Poland were characterized in the following forms:

—- Four plant associations: 1. Rudbeckio-Solidaginetum (1, 7, 9, 12, 15,
16, 37, 38, 68, 69, 72, 74, 77- 80, 89); 2. Rubo-Solidaginetum serotinac (1214,
16, 36, 51, 52, 71); 3. Rubo-Solidaginetum canadensis (14, 36); 4. Aegopodio-
-Rudbeckietum (14, 36).

-— Four phytosociologically indeterminate comrnunitics: 1. with Chaero-
phyllum aromaticum and Solidago serotina (11); 2. with Rudbeckia laciniata
(48); 3. with Solidago gigantea (31, 48, 49, 76); 4. with Solidago giganteu
and S. canadensis (2).

— Three different subordinate forms of communities of degraded Tilio-
-Carpinetum (73).
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— One facies system of the dominant Solidago gigantea in the associa-
tion Tanaceto-Artemisietum (10, 63).

Altogether, the 12 forms named of the phytocenoses of North-Ameri-
can neophyte species are assigned in Poland to 8 highest units: classes,
subclasses, groups, 10 orders and 6 alliances of associations. However, in
Poland they are classified within 3 classes, 5 orders and 6 alliances of
associations (Tab. 6). The studied phytocenoses in the stations investigated
so far in Poland represent four basic biotopic groups:

— Ruderal (mainly out of those assigned to cl. Artemisietea vulgaris
and ord. Onopordetalia acanthiz).

— Seminatural riverside forests (assigned to cl. Artemisietea vulgaris,
ord. Galio-Calystegietalia sepium and Convolvuletalia sepium).

— Degraded Tilio-Carpinetum and Querco roboris-Pinetum (assigned
to cl. Epilobietea angustifolir, ord. Epilobietalia angustifolii or to cl. Querco-
-Fagetea, ord. Fagetalia silvaticae).

— With medial properties between the other three ecological-floristic
groups (most frequently assigned to cl. Epilobietea angustifolii).

Both in Polish and foreign phytosociological literature the existing ranks
and syntaxonoinic positions assigned to phytocenoses composed of Rudbeckia
laciniata, Solidago canadensis and S. gigantea are entircly arbitrary and
need to be thoroughly revised. This is already demonstrated by the succes-
sive ordering alone of the phytosociological records of those phytocenoses
examined in Poland in respect of their general floristic structure. It must
be noted first of all in Table 6, that the main constituent plants in those
phytocenoses, ffudbeckia laciniata, Solidago canadensis and S. gigantea, co-
-dominate with each other only in sporadic phytosociological records and
with a different degree of cover. It can be generally ascertained that these
are phytocenoses with definite single dominant plant species, and at the
same time with a typical category of plants characteristic of the association.
It also turned out that the phytosociological records listed in the working
table, although they come fromn different biotopic and floristic circles and
may represent different stages of development, are not at all differentiated
into any distinct biotopic-floristic groups.

The succession development of phytocenoses with Rudbeckia laciniata,
Solidago canadensis and S. gigantea begins with entirely accidental settling
of the above ncophyte species within less compact ruderal and seminatural
communities of different type that are their initial base. That is why
those phytocenoses in their carly stage of development are very difficult
to determine phytosociologically. They can then be regarded subjectively
either as subordinate forms of their initial plant communities or as entirely
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separate phytocenoses. However, in their optimum stage of development
the phytocenoses considerably change their floristic and biotopic properties
of the initial stage of development. In the final stage of the optimum
development of those phytocenoses there is total domination of a single
definite neophyte species at the expansc of the quantity or even presence of
most of the earlier settled plants. In the thicket of high neophyte specimens
there increases first of all the shading and humidity of the undersoil, and
then there is a successive rise in the percentage of humus and litter. In those
newly formed biotopic conditions, along with the progressive compactness
of neophytes two different phenomena occur at the same time: on the one
hand, most of the earlier settled plants recede, mainly photophilous and
thermophilous ruderal, mcadow and brushwood species, on the other hand,
new species settle successively, mainly typically shade-loving hygrophilous,
nitrophilous and herbaceous.

It should also be noted that the expanses of those phytocenoses, de-
spite coming by succession from different initial habitats and communities,
become with time very mnuch alike for their general phytosociological and
biotopic structure. Eventually, those fully developed phytocenoses with Rud-
beckia laciniata, Solidago canadensis and S. gigantea are most often driven
out by the numerous scttled and growing tree and shrub species. The de-
scribed cases of the expansion Solidago gigantea into dense and degraded
Tilio-Carpinetum forests (73) are also very interesting.

The foregoing data indicate that the phytocenoses under investigation
should not be assigned to higher phytosociological units either within the
communities of seminatural marshy meadows Tilio-Carpinetum forests and
Querco-roboris-Pinetum forests (cl. Artemisietea vulgaris, ord. Calystegie-
talia sepium, all. Senecion fluviatilis, ord. Galio-Culystegietalia sepium, all.
Convolvulion sepium, cl. Epilobietea angustifolii ord. Epilobietalia angus-
tifolii, all. Epilobion angustifolii or within typically ruderal communities
(cl. Artemisietea vulgaris, ord. Onopordetalia, all. Onopordion, Eu-Arction,
Arction lappae).

The above threc groups of orders and association alliances with two
classes are and should continue to be reserved only for phytocenoses belong-
ing to a strictly defined biotopic and floristic circle: ruderal or seminatural
but not simultaneously ruderal and seminatural. It appears that for the
phytocenoses investigated with North-American neophyte species that grow
equally frequently among different biotopic and floristic circles, the most ap-
propriate higher phytosociological units would be primarily: cl. Artemisietea
vulgaris and all. Alliarion possibly assigned to ord. Onopordetalia acanthii.
In all the existing phytosociological systemns (52, 59) all. Alliarion covers
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phytocenoses of a very wide biotopic and floristic circle: from habitats with
a seminatural character to weakly and extremely ruderal habitats and com-
munities.

In that case all. Alliarion becomes far richer both in new plant commu-
nities and in characteristic species, new for the associations and the alliance.
This applies mainly to the following plants that make up separate phyto-
cenoses in ruderal and seminatural habitats: Asclepias syriacea, Aster lance-
olatus, A. novae-angliae, A. novi-belgii, A. salicifolia, A. simplez, Collomia
grandiflora, Echinocystis lobata, Epilobium adenocaulon, Erigeron annuus,
E. strigosus, Helianthus tuberosus, Impatiens glandulifera, Lupinus polyphyl-
lus, Reynoutria japonica, R. sachalinensis, Rudbeckia hirta, R. graminifolia,
R. laciniata, Sambucus nigra, Solidago canadensis, S. gigantea, S. gramini-

folia.

THE SURVEY OF THE PHYTOCENOSES DISTINGUISHED

In view of the data listed in the foregoing parts the proposed rank and
position in the phytosociological system of the distinguished syntaxons with
Rudbeckia laciniata, with Solidago canadensis and S. giganteca are as follows:

Cl. Artemusietea vulgaris Lohn, Prsg. et Tx. 1950
ord. Onopordetalia acanthii Br.-Bl. et Tx. cm Gors 1966
all. Alliarion Oberd. (1957) 1962
ass. 1. Rudbeckietum laciniatae (Kopecky 1974, Fijalk. 1991), nomen et comb.
nova
ass. 2. Solidaginetumn canadensis (Brandes 1981, ct al., Fijatk. 1991), nomen et
comb. nova
ass. 3. Solidaginetum giganteae (Falinski, Falinska 1965, et al., Fijatlk.
1991), nomen et comb. nova
subass. 3.1. S.¢. aegopodietosum, n. subass.
subass. 3.2. S. g. rubetosum, n. subass.
Cl. Querco-Fagetca Br.-Bl. et Vlieg. 1937
ord. Fagetalia silvaticae Pawl. 1928
all. Carpinion betuli Oberd. 1953
comm. 4. degraded Tilio-Carpinetum with Solidago gigantea: Tilio-Carpinetum
fagetosum with Solidago gigantea, Quercus-Solidago gigantea, Pinus-
-Rubus hirtus with Solidago gigantea, Pinus-Rubus hirtus with Pter:-
diumn aquilinum and Solidago gigantea

Floristic affinity coefficient (Tab. 2). While computing the
coefficients of ”floristic affinity” of the phytocenoses investigated (60) both
the species coming from separate layers: trees and shrubs (A, B), the
undergrowth (C) and bryophytes (D), and those coming from all the layers
(A-D) were taken into consideration. It was found that coefficient values of
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floristic affinity for all the combinations of plant layers are generally high and
diversified. It should also be noted that there are quite ditferent possibilities
of ranking those phytocenoses in respect of affinity coeflicients, when the
species coming from separate plant layers: trees and shrubs (A, B), the
undergrowth (C) and bryophytes (D) were taken into consideration. The
most appropriate, successive ordering of those phytocenoses was obtained
with affinity coeflicients for the undergrowth species (C).

On the whole, the phytocenoses distinguished with North-American
neophyte species can be divided into two distinct groups in respect of the
highest floristic affinity coefficients. One very compact group is composed
of the associations Rudbeckietum laciniatae, Solidaginetum canadensis and
S. gigantea with two subassociations, while the other group is made up only
of the cominunities of the degraded dry-ground forest with Solidago gigantea
(Tab. 2).

Permanence and plant cover (Tabs 3 and 4). In all the five
distinguished basic and suboridinate phytocenoses there were a total of 452
plant species, including 23 tree species, 29 — shrubs, 358 — herbaceous
plants and sub-shrubs, and 42 bryophyte species. One basic phytocenose
under investigation contains 93 to 386 plant species from all their layers.

The phytocenoses described have a highly heterogeneous floristic compo-
sition. They are primarily characterized by the presence of most frequently
single, rarely several species with the highest classes of permanence and
cover. There are most frequent and numerous occurrences of plants that at
the same time regarded as characteristic species of those phytocenoses. In
the phytocenoses currently described they are: Rudbeckia laciniata, Solidago
canadensis and S. gigantea. However, plants with the lowest classes of per-
manence (r, +) and cover (s, +) are two, three, or four times numerically
stronger than plants with somewhat higher constancy and cover classes with
1-3 scale (Tab. 3). There are very few plants that occur with different con-
stance in all examined phytocenoses. This applies inost often to generally
common synanthropic species like for example Achillea millefolium, Urtica
dioica, Festuca rubra, Rubus caesius, Rubus idaeus, Calumagrostis epigeios,
Veronica chamaedrys, Brachythecium velutini.

Syntaxonomic structure (Tabs 4 and 5). The phytocenoses in-
vestigated are very complex in respect of their general syntaxonomic com-
position. There arc specics groups characteristic of very different habitats
and plant communities, from aquatic to swamp plants to mesophilous, xe-
rophilous and sand plants. The highest syntaxonomic diversity is found in
herbaccous plauts and subshrubs, and by far lower in trees, shrubs and
bryophytes. The basic most numerous syntaxonomic groups are made up of
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species characteristic of definite higher units of the classes Artemisietea vul-
garis, Molinio-Arrhenatheretea and Polygono-Poetea annuae. However, the
comparatively highest group values in those phytocenoses are obtained by
species characteristic of the classes Molinio-Arrhenatheretea, Agropyro in-
termedii-repentis, Artemisietea vulgaris and Querco-Fageteu and of the com-
munities of nitrophilous, semi-natural and ruderal herbaceous plants of the
orders and alliances Galio-Calystegietalia sepium, Convolvuletalia sepium,
Senecion fluviatilis and Alliarion.

The existing differences and similarities between the phytocenoses under
investigation in respect of the general syntaxonomic composition and their
group values are highly complex and difficult to define conclusively. In
general, those phytocenoses can be divided into three groups in respect of
syntaxonomic structure. The first is made up of the association Rudbeckie-
tum laciniatae, the second of the associations Solidaginetum canadensis
and S. gigantece and the third of the associations of the degraded Tilio-
-Carpinetum forest with Solidago gigantea.

Chemical properties of soils (Tab. 1). The phytocenoses with
three North-American neophyte species are found on various soils weakly
and typically anthropogenic (squares, road and railway embankments, fence
areas, rubbish heaps (and natural) alluvial, brown and grey-brown soils).

They are mostly fertile soils, but periodically moistened or overdried to
a different degree. The soils of those phytocenoses formed on anthropogenic
habitats are most often highly alkaline and on average diversified for humus
content, for CaCOjz, Mg, S, N-NH; N -NHI, P705, K9O compounds,
and highly diversified for hydrolyti¢ nitrogen content. In the natural soil,
however, examined in the phytocenose of the degraded Tilio-Carpinetum
forest with Solidago serotina, there is total absence of CaCO3 compounds,
a very low content of K»QO, strong acidification and a high humus content.

1. Rudbeckietun laciniatae
(Fig. 1, Tabs 1-6)

The list of successively described phytocenoses made up of Rudbeckia
laciniata, including only those authors who first described those phyto-
cenoses thoroughly, is as follows:

ass. Rudbeckio-Solidaginetum (Aniol-Kwiatkowska 1974):
comm. with Rudbeckia laciniata (Ilopecky 1974);

ass. Aegopodio-Rudbeckietum Kc¢dzierawska 1984 after Fijalkowski (mss.,
1991).
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The foregoing data indicate that the main co-authorship in the currently
defined association Rudbeckietum laciniatae falls primarily to Kopecky
(42) and Aniot-Kwiatkowska (1) and then to Kedzierawska (36)
after Fijatkowski (mss., 14).

The characteristics of the association Rudbeckietum laciniatae was based
on 29 phytosociological records that came from the following geobotanical
regions (Fig. 1, Tab. 6):

Subdivision: Great Valleys Zone: Great-Poland — Kujawy Region, Poznan —
Kujawy district (rec. 22). Podlasie Region, Eukéw — Siedlce district (rec. 29). Lublin —
Polesie Region (rcc. 3, 4, 10, 11, 28).

Subdivision: Piedimont Basins Zone — Silesia Region, Low Silesia Forest district
(rec. 24, 25). Sandomicrz Region, Oswigcim district (rec. 8, 9, 15-18, 27).

Division: Steppe and Forest — West Volhynia Region (rec. 1, 2, 12, 14).

The above phytosociological records come from two basic kinds of
habitats:

— Weakly ruderal: grassy, tree- and shrub-covered edges of wasteland,
parks and cemeteries, fence ground, squares adjoining buildings (rec. 1-12,
14--21, 24-26, 28).

— Seminatural: cleared riverside forests, thicket in damp valleys (rec.
8,9, 13, 22, 23, 27, 29).

The association Rudbeckietum laciniatae does not exhibit greater diver-
sification in respect of its phytosociological structure. The most numerous
are plant species characteristic of definite higher units of the class Artemasie-
tea vulgaris and Molinio- Arrhenatheretea. The highest group values arc ob-
tained for the characteristic species of the classes Artemisietea vulgaris and
Querco-Fageteu, then of the orders and alliances of ruderal, nitrophilous
and herbaceous plants ( Galio- Calystegietalia sepium, Convolvulion sepium,
Alliarion) and various cosmpolitan synanthropic species (Tabs 4, 5). More-
over, sporadic occurrence of plants belonging to trees and shrubs as well as
herbaceous (segetal, growing in thicket and on sand) plants should also be
noted.

Rudbeckia laciniata grows most otten and most massively in that asso-
clation. At the same time it is the only species characteristic of that associ-
ation with a very high degree of fidelity. Species characteristic of other as-
sociations composed of various North-American ncophyte species arc found
rarely and in small numbers in that association. In the association Rudbeckie-
tum laciniatae, apart from Rudbeckia laciniata, the comparatively highest,
maximum (3-4) classes of constancy can be granted only to: Aegopodium
podagraria, Urtica dioica, Artemisia vulgaris and FEurhynchium hians.
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Also, apart from Rudbeckia laciniata, the higher, maximum two-grade
classes of cover are exhibited by: fairly often — Urtica dioica, Aegopodium
podagraria and Arctium tomentosum, sporadically — Galium aparine, Im-
patiens glandulifera, Solidago canadensis, S. gigantea, Aster salicifolia and
A. lanceolatus.

2. Solidaginetum canadensis
(Fig. 1, Tabs 1-6)

The list of successively described forms of phytocenoses with a domi-
nance of Solidago canadensis and including only those authors who were
the first to describe those phytocenoses most thoroughly is as follows:

Fac. system of Solidago canadensis in the association Tanaceto- Artemisietum (Knapp
1945) and in other associations (Hilbig 1972, Oberdorfer 1983);

Comm. with Solidago canadensis and S. gigantea (Holzner 1972),

ass. Rudbeckio-Solidaginetum (Aniol-Kwiatkowska 1974);

ass. Helianthus-Solidago (Kepczynska-Rijken 1977),

ass. Rubo-Solidaginetum canadensis (K¢dzicrawska 1984 after Fijatkowski,
mss., 1991).

It follows from this list that the main co-authors for the present associa-
tion Solidaginetum canadensis should be respectively named Brandes (4)
and Kedzicrawska (36) after IFijatkowski (mss., 14).

The syntaxonomic characteristics of the association Solidaginetum cana-
densis was based on 31 phytosociological records taken from the following
geobotanical regions in Poland (Fig. 1, Tab. 6):

Subdivision: Littoral Plains and Poineranian Upland Zone — Baltic Coastland
Region (rec. 44-46, 57).

Subdivisiou: Great Valleys Zone —— Great Poland — Kujawy Region, Poznan —
Kujawy district (rec. 54, 56), Lublin -—— Polesie Region (rec. 39, 40, 50). Podlasic Region,
Bukéw — Sicdlce district (rec. 180-183).

Subdivision: Central Uplands Zone — Lublin Upland Region (rec. 31-34, 36, 38,
51, 184-193).

Subdivision: Piedmont Basins Zonc Silesian Region, Low-Silesian Forests
district (rec. 43, 47-49), the Oder district (rec. 59, 60). Sandomierz Region, O$wiccim
district (rec. 30, 52, 53, 35, 38), Sandomierz Forest district (rec. 42).

Division: Steppe and Forest - West Volhynia Region (rec. 35, 37, 41).

The phytosociological records of the association Solidaginetum canaden-
sts were taken in two basic types of habitats:

Weakly and typically ruderal: shrub-covered and wecakly tree-covered
rims of gardens, parks, and cemeteries, grassy wastcland and bare, old soil
banks (rec. 30, 33-53, 55, 57-60).
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Edges of riverside marshy meadows and shrubs of damp valleys (rec. 31,
32, 54, 56).

In the association Solidaginetum canadensis the numerically strongest
are species characteristic of most of the higher syntaxonomic units of
the class Molinio-Arrhenatheretea and Artemisietea vulgaris. The compar-
atively highest group values fall in turn to species characteristic of the
classes Molinio- Arrhenatheretea, Agropyro intermedii-repentis, Artemisietea
vulgaris, Epilobietea angustifolis and Querco-Fagetea and to the species
characteristic of the group of orders and alliances comprising herbaceous,
nitrophilous seminatural and ruderal communities (Galio-Calystegietalia
sepium, Convolvulion sepium, Senecion fluviatilis, Alliarion).

Table 2. Floristic affinity cocflicients calculated according to the Kulczyiiski (60)

formula between phytocenoscs: 1. Rudbeckictum laciniatae, 2. Solidaginetum canadensts,

3. Solidaginetum giganteae, 3.1. S.g. aegopodietosum, 3.2. S.g. rubetosum, 4. degraded
Tilio-Carpinetum with Solidago gigantea

A,B c
I 38| 30| 39] ol 7 {1. 54 ] 51| s3] 39| 13
2, 19 26 16 3 2. 61| 60| 44| 13
3. 6a| 53| 33 3. 85| 61| 23
3.2. 51 35 3.1, 51 17
3.1.] 40 2. ] 32
4. 4.
D A-D
[ 34| 28 10| 6 0 |1. 53| 41| 51| 34| 12
1. 8| 23] 21| 12 2. 57| s9| 40| 12
2. 45| 36| 26 38 a2 | es| 22
3..] 72] 16 3.4.] 45| 18
3. 48 3.2, 31
3.2. 4.
Explanation: in plant layers: A, B trees and shrubs, C undergrowth, D —

bryophytes, A-D — the total of plant layers.

In the Solidaginetum canadensis association the highest class of fre-
quency and cover is achieved only by Solidago canadensis. This plant is
the only species characteristic of the association and with a high degree
of fidelity. Out of the species characteristic of other associations of the
group of North-American neophytes, Solidago gigantea, Helianthus tubero-
sus, Aster novi-belgit and A. salicifolia are found in small numbers. In the
association Solidaginetum canadensis, apart from the main dominant Sol:-
dago canadensis, the successive, comparatively highest three-, less often
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four-grade classes of constancy are assigned to Artemisia vulgaris, Urtica
dioica, Achillea millefolium and FElymus repens. Besides Solidago canaden-
sis, the higher, maximum two-three grades of cover are exhibited by: fairly
often Urtica dioica, Artemisia vulgaris and Aegopodiumn podagraria, rarely
or sporadically — by Tanacetum vulgare, Rubus caesius, Calystegia sepium,
Solidago gigantea and Helianthus tuberosus.

3. Solidaginetum giganteae
(Fig. 1, Tabs 1-6)

The list of the described phytocenoses characterized by the distinct
domination of Solidago gigantea, including only those authors who first
defined those phytocenoses most accurately, is as follows:

comm. with Chaerophyllum aromaticum and Solidago gigantca (Faliniski, Falin-
ska 1965);

comin. with Solidago gigantea (G6rs, Muller 1969);

fac. (facial system with Solidago gigantea in the ass. Tanaceto- Arternisietum (Rostan-
ski, Gutte 1971) and in other associations (Gors 1974, Gors, Miller 1969);

comm. with Solidago gigantea and S. canadensis (Moltzncer 1972);

ass. Rudbeckio-Solidagineturn (Aniot-Kwiatkowska 1974);

ass. Rubo-Solidaginetum serotinae (Fijatkowski 1978).

The list above shows that the main co-authors of the present char-
acterization of the association Solidaginetum giganteae are Falinski,
Falinska (11) and Fijatkowski (14).

The syntaxonomic characteristic of the association Solidaginetum gigan-
teae was based on 120 phytosociological records that come from the following
geobotanical regions in Poland (Fig. 1, Tab. 6):

Subdivision: Littoral Plains and Pomeranian Uplands Zone -— Baltic coastland
Region (subass. 3.1, rec. 61, 62, 66, 68, 81, 94). Pomeranian Coastland Region, Olsztyn
district (subass. 3.1. rec. 84, 99, 100), Itawa district (subass. 3.1. rec. 80, 117, 126,
subass. 3.2, rec. 168).

Subdivision: Great Valleys Zone — Great-Poland — IKKnjawy Region, Poznan -
Kujawy district (subass. 3.1, rec. 88, 120, 123, 125; subass. 3.2, rcc. 146, 149, 167), the
Barycza district (subass. 3.1, rec. 120). Mazovian Region, Warsaw district (subass. 3.1,
rec. 70, 71, 73, 78, 86, 111, 136; subass. 3.2, rec. 144). Podlasic Region, Lukéw — Siedlce
district (subass. 3.1, rec. 74, 85, 102, subass. 3.2, rec. 141-143, 147, 148, 152, 153, 159,
160). Lublin Polesie Region (subass. 3.1, rcc. 139, 140, 154, 165; subass. 3.2. rec. 150,
177-179).

Subdivision: Central Uplauds Zone — Lublin Upland Region (Subass. 3.1, rec.
124, 132, 164, 169; subass. 3.2, rec. 155-158, 163, 170-176).

Subdivision: Piedmont Basins Zonc - Silesia Region, the Oder district (sub-
ass. 3.1, rec. 63-65, 87, 93, 131; subass. 3.2, rec. 151, 161, 162). Sandomierz Region,
Oswiecim district (subass. 3.1, rec. 67, 69, 96, 122, 127, 128, 133), Sandomierz Forest



Tab. 4. Sklad florystyczny zespoléw z klasy Festuco-DBrometea
Floristic composition of associations from the class Festuco- Brometea
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Table 4 continued
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Sporadic species:

A, B. Trees and shrubs: Ib: 2. Ligustrum vulgare b (1); Lonicera tatarica b (1); Rms tahlu ® (3); 3,3.2. Philadelphus
coronarius b (+); 3,3.2. Prunus serotina b (+). Ic: 4. Sambucus racemosa b/c (+). Id: 2, Clematis vitalda b (2), Buonymus
aea b (+), Berberis vulgaris ® io . 11b: 2. Salix triandra d/c (+); 3,3.2. Populus alba b/c (¢); 3,3.2. Salix purpurea
® (¢). IIc: &, Fraxinus excelsior b (+); Ile: 3,3.2. Ribes spicatum b (+), IIIa: 2. Ulsus laevis d/c (05; 3,3.2. Quercus
petraea b (¢+); 4. Juniperus comsunis ¢ lo).
" C. Herbaceaus plants: la: 1. Carex acuta ¢+; 2. GCalium palustre +; 3,3.1. Glyceria saxima ¢+, Scrophularia uabrosa +. Ib:
3,3.2. Polygonum lapathifolius +. Ic: 3,3.1. Lycopus europaeus +. Id: 1. Epilodium tetragonus +; 3,3.1. E, obscurus +; Eu-
phordia lucida 2; 3,3.2. Achillea cartilleginea ¢; Inula britannica +; 4. Carex ovalis +. IIa: 3,3.2. Calluna wvulgaria +;
Carex pilulifera ¢, luzula sultiflora +. IIdb: 3,3.1. Centaurea jaces +; 3,3.2. Cerastium holosteoides +. IIc: 1., Cirsius
palustre +; 2. Aquilegia vulgaris +; 3,3.1. Galium uliginosum +, Lotus uliginosus +; 3,3.2. Lychnis flos-cucull «. 11d:
3,3.1. Petasites hybridus ¢, IIf: 2. Scutellaria galericulata +; 3,3.2. Thalictrua flavum +. lIg: 2. Crepis bdiennis +; nk
3.1. Brosus hordeaceus +; IIh: 3,3.2, Campanula petula ¢+. IIIc: 1. Chamomilla suaveolens +. IVa: 3,3.1. Vicia sativa . :
2. Aetchusa cynapium +. IVe: 3,3.2, Vicia hirsuta ¢. Vb: 3,3.1. Echinochloa crus-galli +; Polygonus lapathifolius sap. in-
canum +, Vc: 2. Sonchus asper +. Vd: 3,3.2, Digitaria ischaesus ¢, Setaria glauca +, S. viridis +. Ve: 1. Malva neglecta +;
3,3.1, Brosus sterilis +, Descurainia sophia +, Lactuca serriocla ¢+, Sisyabrium altissimum +. VId: 3,3.1, Dipsacus fullonua
+; 3,3.2. Oenothera rubricaulis +; VIc: 2. Anchusa officinalis +; 5.3.1. Cynoglossua officinale +, Reseda lutea +; 3,3.2.
Verbascum thapsiforse +. VIe: 3.3.1. Echinocystis lobata 1, VIg: 1. Cucubalus baccifer (Ch:Cs) ¢, VIh: 1, Elacholtzia ci-
1iata ¢+, Phlox sp. ¢, Petroselinua crispus ¢; 2. Peonia sp. +, Polygonua persicaria +; 3,3.1. Alliua vineale ¢, Anchusa ar-
vensis ¢+, Carex sp. ¢, Festuca sp. ¢, Galeopsis ladamm ¢+, Hieraclus sp. ¢+, Mentha x piperata ¢+, Trifolium sp. +; 3,3.2.
Crepis tectorum +, Senecio jacobaea ¢+, Trifolium caapestre +. VIIa: 1. Erigeron acer +; 3,3.1. Corynephorus canescens ¢,
Aieraciua pnoulin +, Sedum saximum +; 3,2.2. Arenaria serpyllifolia ¢+, Cerastius arvense ¢+, Festuca psammophila ¢+, Sedua
acer ¢, VIIb: 1. Anthesis tinctoria ¢+, Bromus erectus «+; 2. Verbascua thapsus +, 3,3.1. Plantago media +; 3,3.2. Acinos ar-
vensis ¢+, Campanula glomerata ¢, Scabdbiosa ochroleuca ¢. VIIIa: 3,3.1. Verbascum n +, 3,3.2. Carex muricata +, Centau-
rium ory{hnu .. VIgIb: 3,3.1. Campanula rapunculoides +, Medicago sativa ssp. falcata +, Origanuas vulgere +. VIIId: 3,3.1.
Buphorbis esula ¢+, Festuca heterophylla ¢+, 3,3.2. Campanula cervicaria +, Festuca duriuscula 1, Hieraciua uabellatum ¢, Hy-
pericus zuadnmuim +, Hypochoeris radicata +, Turritis glabra ¢. IXa: S 3.1. Adoxa loocmtolim +, Epipactis helleborina

+y IXe: Festuca gigantea ¢. IXe: 4, Cephalanthera damasonium +, IXf: 3,3.1. Holcus mollis ¢, IXh: 3,3.1. Stellaria ne-
morus +, Valeriana officinalis ssp. sasbucifolia ¢+, 3,3.2. Carex pallescens +, Solidago virgaurea +, &4, Carex ericetorus +,
trichus undulatum +. IIb:

s and algas: Ib: 3,3.2. Polytrichum piliferum +, Rhacomitrium canescens ¢. IIla: J3,3.2. A
1. Mniobryus delicatulus ¢+, Tortula subulats +; 3,3.1. Amblystegium varium +, Plagoimnium affine +, Thuidium philibertii +;
3,3.2. Brachytheciua velutinmua +, Calliergon cuspidatum +, Burhynchium swartzii ¢+, Mnium affine «,

Explanation: A - species frequency: A} — number of occurtences, A2 — class of per cent constancy (according
to Table 2), B — per cent species cover: B, — total (according to Table 2), B, — class of mean per cent species
cover. (ss) — syntaxonomic group with only sporadic species listed at the end of the Table.

Notes: In the list of species occurring only in one phytosociological record against all the phytocenoses
examined (no. 1- 4) the following were given respectively: no. of syntaxonomic group and phytocenose no., and
after the species name — the degree of its per cent cover in the 5-grade scale (defined in Table). In brackets, after
the species name, the assignment of the species given to new, debatable syntaxonomic groups was defined according
to the data by Brzeg (7, 8): G-cs — order Galio-Calystegietalia scpium, Cs — alliance Convolvulion sepium.
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‘l'able 5. Syntaxonomic values of plant species in particular syntaxonomic groups: 1. Rudbeckictum lacinialae, 2. So-
lidaginetum canadensis, 3. Solidaginelum giganteae, 3.1. S.g. acgopodictosum, 3.2. S.g. rubetosum, 4. degraded forest
of Tilio-Carpinetum with Solidago gigantea

Number of association 1. . 2. 3. 3.1. 3.2. 4,
Syntaxonomical units z g D z g D z g D z g D z g D z g D
and systematic value
A, B, Trees and shrubs
I. Al Alliarion 1 10,008 1 20,026 1 4 0,006 1 1 0,001 1 30,032 o« o e
Xs other synanthropic species 1 10,008 5 5 0,03 6 12 0,010 1 2 0,004 6 10 0,059 . e e
533 total; Epilobietea angustifolii e e e « o e 2 90,016 1 1 0,001 2 80,113 2 20,039
Cl (total) Rhamno-Prunetea . e 3 30,019 4 11 0,012 1 20, 4 90,072 4 50,121
11I. Q@ tonl; Alnetea glutinosae e . e e e 1 10,0004 . . . 1 1 0,003 1 10,019
Cl (total) Salicetea purpureae 2 30,038 3 50,05 5 7 0,004 . . . 5 7 0,035 o o e
a Querco-Fagetea « o 1 10,006 2 9 0,016 1 1 0,001 2 80,113 3 11 0,785
0 Fagetalia silvaticae o e 1 1 0,006 1 10,0004 . . . 1 10,003 2 60,350
Al Alno-Padion o e e e e e 2 4 0,003 . PN 2 & 0,028 o e e
Al Carpinion betuli « .o e e . . 3 9 0,011 . « . 3 90,096 3 22 3,140
Al Fagion silvaticae PR o e . . .« e . . e « e e 1 20,078
cl Vaccinio-Piceetea e . « . 1 20,002 . . . 1 20,014 o s e
A Dicrano-Pinion o« o e o e e 1 5 0,010 . « . 1 50,088 1 14 3,815
X1 other forest species 2 20,017 1 10,006 11 63 0,147 e e . 19 63 1,280 10 45 0,394
C: Herbaceous plants
I. Cl (total) Phragmitetea 3 50,070 3 30,019 5 21 0,036 5 17 0,054 2 4 0,028 e e
Cl (total) Bidentetea tripartiti 4 5 0,052 2 20,013 5 7 0,004 3 40,005 3 30,011 P
Cl (total) Alnetea glutinosae o . 1 1 0,006 2 20,000 2 20,002 « o e « s e
Xb other meadow and marshy species 4 50,052 3 40,035 9 20 0,018 7 10 0,013 4 10 0,089 3 40,104
I1. Cl (total) Nardo-Callunetes e e e . e e 4 & 0,002 . . . 4 40,014 1 10,019
cl Molinio-Arrhenatheretea 9 28 0,731 11 44 1,145 16 185 0,872 15 134 1,119 12 51 0,769 2 40,156
o] Molinietalia coeruleae 4 80,134 1 10,006 9 35 0,055 7 28 0,105 4 7 0,043 1 20,078
Al Filipendulo-Petasition 5 50,042 3 30,019 6 13 0,011 3 90,025 3 4 0,019 N
Al Calthion o o e o e e 1 2 0,002 . o o 1 20,014 o s e
A Molinion o e 3 50,024 3 21 0,060 2 150,105 2 6 0,064 1 40,311
(o] Arrhenatheretalia 4 24 1,208 5 18 0,360 8 89 0,404 7 720,692 317 0,342 1 20,078
Al Arrhenatherion elatioris 4 12 0,302 5 12 0,230 7 41 0,098 5 370,25 4 4 0,014 « e e
A Cynosurion 2 30,038 1 10,006 1 4 0,006 1 3 0,008 1 10,003 « e e
III. O total) Trifolio fragiferi-Agrostietalia { & 15 0,472 6 11 0,128 7 51 0,151 7 40 0,214 5 11 0,086 o e .
O (total) Plantaginetalia majoris 2 4 0,067 2 30,029 2 12 0,029 2 110,056 1 1 0,003 . e .
O (total) Polygono-PoStea annuae 2 4 0,067 2 30,029 2 13 0,023 3 0,020 2 5 0,044 P
ca Agropyretea intermedi-repentis 6 18 0,453 7 43 1,925 7 194 2,193 7 159 3,376 6 35 0,724 1 10,019
Iv. c1 Secalietea « e . 1 1 0,006 2 2 0,001 2 2 0,002 « s e « o .
0 (total) Secalietalia e e . 1 1 0,006 . e . e e e « o . e e e
o Aperetalia « e e 1 30,072 2 2 0,001 . o e 2 20,007 e o e
Al Aphanion P « o . 3 8 0,009 3 80,020 . . - « e e
v. c1 Chenopodietea 1 40,134 2 30,029 3 70,007 3 70,005 . . . « e e
o Polygono-Chenopodietalia e e . 1 1 0,006 3 3.0,001 3 30,003 . . . P
Al Eu~Polygono=-Chenopodion 2 20,017 2 20,003 3 6 0,005 3 60,011 « e . e e .
Al Panico-Setarion PO « .. 3 30,000 R . 3 30,011 e e
0, A Sisymbrietalia, Sisyabrion 1 10,008 4 50,041 9 14 0,009 9 120,015 2 20,007 e .
vi. Q1 Arteaisietea vulgaris 4 40 3,356 5 61 4,840 5 175 2,498 5 134 3,357 5 41 1,192 1 70,953
(o] Onopordetalia acanthii 1 60,302 2 7 0,159 4 29 0,086 4 24 0,135 2 5 0,044 e e .
Al Onopordion acanthii 4 5 0,052 6 11 0,131 10 42 0,072 8 320,120 6 10 0,059 « e e
Al Bu-Arction 8 13 0,177 7 25 0,581 10 42 0,072 10 380,135 4 4 0,014 « . .
Al Alliarion 4 80,134 6 10 0,110 10 37 0,056 9 330,113 4 4 0,014 o« o o
o Convolvuletalia sepium 1 30,075 1 80,46 1 26 0,276 1 220,452 1 4 0,452 e s e
Al Senecion fluviatilis 8 52 2,836 7 52 2,512 8 142 1,028 8 100 1,168 4 42 1,564 1 14 3,815
EO) scllio-Cllystegietllu sepium) 8 Sk 3,058 8 39 1,236 11.156 0,902 11 125 1,328 S 31 0,682 2 30,087
Al) Convolvulion sepium) 11 57 2,478 13 71 2,522 14 181 0,954 14 134 1,199 6 47 1,306 1 14 3,815
Xs other synanthropic species 17 34 0,570 20 39 0,494 40 173 0,305 34 110 0,333 19 63 0,741 4 10 0,049
ViI. C1 totllg Sedo-Scleranthetea e e . 2 20,013 11 16 0,009 6 70,008 8 90,036 PP
Cl (total) Festuco-Brometea 5 6 0,060 5 10 0,130 12 41 0,057 8 29 0,098 9 12 0,057 1 10,019
VIII. C1 (total) Epilobietea angustifolii . 3 13 0,473 5 21 0,574 14 127 0,470 7 S8 0,449 12 69 1,407 5 21 1,717
[+ totalg Trifolio-Ceranietea sanguinei e . . 2 30,029 18 0,019 6 60,006 312 0,170 2 2156
Cl (total) Rhamno-Prunetea « e . . + 30,004 1 10,000 1 20,014 « e e
Xz other species of scrub 5 10 0,168 6 26 0,733 22 92 0,157 12 50 0,195 18 42 0,347 5 18 1,261
IX. C1 Querco-Fagetea 3 211,233 2 13 0,549 7 39 0,089 3 28 0,244 6 11 0,071 5 26 2,631
(o] Fagetalia silvaticae 2 20,017 1 20,026 6 25 0,042 2 50,012 6 200,236 8 31 2,338
Al Alno-Padion o e e « o . 1 2 0,002 1 2 0,004 o . e 1 10,009
Al Carpinion betuli 1 40,134 o e . 1 1 0,0004 . .« . 1 10,003 o o e
Al Fagion silvaticae e e ‘e e . . . . . .« . « e 211 1,177
[o23 Quercetea robori-petraeae « e . e e . 1 10,0004 1 1 0,001 « e . o o e
a1 Vaccinio-Piceetea o e . o e . 2 20,000 o o e . 2 20,007 3 10 0,649
n other forest species 5 10 0,168 2 20,013 20 46 0,043 7 14 0,026 1% 32 0,242 19 81 6,720
D. Mosses and algas
1. Cl gtotulg Polygono-Poltea annuae 1 10,008 o o . 3 60,005 3 60,011 e . e o e .
Cl (total) Sedo-Scleranthetea o e e 1 20,026 4 16 0,026 1 7 0,046 4 9 0,072 o e .
II. ©O Fagetalia silvaticae e e e o o e 1 10,0004 . . o 1 10,003 e e e
X1 other forest and all species 14 33 0,652 7 14 0,182 25 62 0,063 13 36 0,093 13 26 0,184 3 60,233
Explanation: z —- number of species, g ~ sum total of species occurrences of all syntaxonomic groups, (i —-

syntaxonomic values of species. ata according to Table 4, thesc values were calculated according to the Pawlowski
(60) formula.
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Table 6. Assignment of the 193 phytosociological documentation records quoted to particular phytoce-
noses: 1. Rudbeckietum laciniatae, Solidaginelum canadensis, 3.1. Solidaginetum giganteae aegopodie-
tosum, 3.2. S.g. rubetosum, 4. community of degraded Tilio-Carpinctum with Solidago gigantea

Basic informations about exploited phytosociological Number of commaunity

materials® Number of records

Kucharczyk (1990). Av. Com. Rudbeckia laciniata. 1: 26/110

Pp. 54

Fijatkowski, Adamczyk (1990). Av, Cas, Snf. Ass. 1: 1/657, 2/656

Rudbeckio-Solidaginetum R, Tx. et Raabe 1950.

Table 26

Fi)atkowski, Pietras, Urban (1988). Av. Ass. Rudbec- 1: 3/92, 4/93, 10/91

kio- 8011da§1netum R. Tx. et Raabe 1950, Table 6 3/92, 4793, 10/9

Kedzierawska (1984), Av, Oaa, EA. Ass. Aegopodio- 1: 5/92, 6/90, 7/91, 11/98, 12/95, 14/96, 19/97,

-Rudbeckietum Fijatk. mskr. Table 6 20/94, 21/93, 28/99

Fijalkowski (1978). Av, Cas, Snf. Ass. Rudbeckio- 1: 13/497, 23/498, 29/499, 2: 31/500, 32/501

-Solidaginetum R. Tx. et Raabe 1950, Table 21

Aniot-Kwiatkowska (1974). Av, Cas, Snf. Ass. Rudbec- 1: 24/5, 25/6. 2: 43/2, 47/3, 48/4, 49/1

kio-Solidaginetum R. Tx. et Raabe 1950, Table 31

2arnowiec (1983). Av. Oaa, Snf. Ass. Rudbeckio-Soli- 1: 8/18, 9/19, 15/15, 16/16, 17/14, 18/17, 27/13,

daginetum R. Tx. et Raabe 1950. Table 31 2: 30/13, 52/11, 53710, 55/9, 58/8. 3.1: &7/6,
69/7, 96/2, 122/3

Brzeg (mskr.). Av, GGs, Cns, Ass. Rudbeckio-Solida-~ 1: 22/5, 2: 54/8, 56/7. 3.1: 88/4, 120/1, 123/2.

ginetum R. Tx. et Raabe 1950. Table ? 3.2: 146/9, 149/3, 167/6

Kepczyniska-Rijken (1977). Av, Cas, Snf. Ass. Solida- 2: 57/3

go-Helianthus Kopecky 1961, Table 3 R i

Kedzierawska (1984), Epa, Eaa, Ena, Ass. Solidagine- 2: 33/203, 34/200, 35/201, 36/210, 37/207,

tum canadensis Fijalk, mskr. Table 11 38/205, 39/209, 40/204, 41/208, 50/206, 51/202

Rostafiski, Gutte (1971). Av, Oaa, EA. Ass. Tanacetum 2: 59/8, 60/10. 3.1: 131/25

vulgare - Artemisia vulgaris. Table 9

Kipczyﬁska—Rijken (1977). Av, Cas, Snf. Ass. Rudbec- 2: Lu/b, 4S/5, L6/3. 3.1: 61/9, 62/7, 66/8, 68/1,

klo-Sol1daginetum R. Tx. et Raabe’ 1950, Table 14 81/2, 9b/6

‘$w1§s. Urban (1986). RS, Oaa, EA. Ass. Rudbeckio- 2: 42/137. 3.1: 75/140, 90/139, 130/138, 134/142,

-Solidaginetum R. Tx. et Raabe 1950, Table 8 137/141

g:ch;;czyk (1990). Av. Com. Solidago gigantea. 3.1: 124/690

Swies (1985). Av; Cas, Snf. Ass. Rudbeckio-Solidagi- 3.1: 112/116 ,

netum R, Tx. et Raabe 1950, Table 9

Borysiak (1994). Av, GGs, Cns. Com. Solidago gigan- 3.1: 125/258

tea - Solidago canadensis Kopecky 1974. Table 37

Swies (1986). Av, Cas, Snf. Ass. Rudbeckio-Solidagi- 3.1: 74/194, 102/193

netum R. Tx. et Raabe 1950, Table 8

Swies, Piérecki (1986). Rs, Cas, Snf. Ass. Rudbec- 3.1: 101/143, 105/142

kio=-Solidaginetum R. Tx. et Raabe 1950. Table 9

Falifiski, Falifska (1965). Av, Cas, Snf. Com. Chae- 3.1: 84/10, 99/7, 100/8

rophyllum aromaticum i Solidago serotina, Table 6

Swies, Kucharczyk (1982). Rs, Oaa, EA. Com. Solidago 3.1: 77/56, 83/58, 98/55, 108/57
serotina. Table 5

Kucharczyk H., Xucharczyk M, (1983). RS, Oaa, On. 3.1: 91/52, 92/53, 103/51, 118/50

Com, Solidago serotina. Table &4 )

Swies (1993). Av, Cas, Snf. Ass. Rudbeciio-Solidagi- 3.1: 82/263, 104/267, 107/262, 113/266, 114/265,
netum R, Tx. et Raabe 1950, Table 13 115/261, 129/264

3.

1
Kepczyriski, Rutkowski (1981). Av, Cas, Snf. Ass. 1: 80/3, 117/4, 126/6. 3.2: 168/5
Rudbeckio-Solidaginetum R, Tx. et Raabe 1950.

Table 6 :

Swies (1989). Av, Cas, Snf. Ass. Rudbeckio-Solidagi- 3.1: 72/281, 79/282, 97/285, 110/287, 135/284,
netum R. Tx. et Raabe 1950. Table 17 138/286, 3.2: 145/283
Janecki (1983). RS, Epa, Ena. Com. Solidago serotina. 3.1: 70/5, 71/4, 73/6, 78/8, 86/3, 111/2, 136/1.
Table 20 3.2: 164/7

Swies, Witkowska-Wawer (1988). Av, Cas, Snf. Ass. 3.1: 76/364, 89/363, 95/365, 106/371, 1C9/368,
;ug:ec?%o-5011daginetum R. Tx. et Reaabe 13950, 116/370. 119/369, 121/366. 3.2: 166/367

able

Swies, Kwiatkowska (1996). Av, Cas, Snf. Ass. Rudbe- 3.1: 85/248, 3.2: 143/249, 147/250

ckio-Solidaginetum R. Tx. et Raabe 1950. Table 12
Brzeg (1983). Av, GGs, Cns. Ass. Rudbeckio-Solidagi- 3.1: 63/8, 64/7, 65/3, 87/6, 93/5. 3.2: 151/4,

netum R. Tx. et Raabe 1950, Table 8 161/1, 162/2
zggz:::gziz:e(}?g:gi.Bg:irFa;;b§:Ai1Ass. Solidagine- 36;}2;?2/213. 3.2: 154/214, 164/212, 165/215,
P S AR A | By e e s vtz s, e,
Tidaginesun serotinee Fioatk. ate  mpis’s RUDOSOr | 3.2t 1ue/es

g:;:;kf1?ggg: 533'15;" Ena. Ass. Rubo-Solidaginetum 3.2: 176/2

gig:i:‘.’wi’gang{é gpl. Ass. Rubo-Solidaginetum 3.2: 155/53, 174/55, 175/54

Fijalkowski (1978). Epa, Eaa, Ena. Ass. Rubo-Solida- 3.2: 156/158, 157/659, 158/654, 1
ginetum serotinae ass. nova prov. Table 27 163/656, 1707663./1717663?/1327663?/53;76g20/655'
Luczycka-Popiel (1985). Epa. Ass. Rubo-Solidaginetu: 23 14 :
serotinae Fijatk. 1978, Tabie 1 ginetin 1381/3;,14373110[,‘21/3;73;52/28' 193/30. 43 180/31,
Swies (1987/88). QF. Com. Tilio-Carpi - :
lid:go serotina., Table 3 o-carpinetun with So br 184750
Swies (1990). QF. Com Quercus-Solidago gigantea 4: 185/184
. QF. . . : 186/185, 187/186, 1668/187, 189/188
Com. Pinus-Rubus hirtus with Solidago gigant : : : ! !
with Pteridium aquilinum and 8011dn:o :1:::t::.and 1%0/183, 19 1%0, 192/169, 133/182
Table 3
Explanation: x — author publication year, rank (ass. — association, comm. — community) of the

phytocenose named and its assignment to a higher phytosociological unit: RS — cl. Rudero secalietea,
Av — cl. Artemisietea vulgaris, Qaa —ord. Onopordetalia acanthii, On - all. Onopordion, EA — all.
Fu-Arction (-- Arction lappac), Cas — ord. Convolvuletalia sepium, Snf — all. Scnecion fluvialilis,
Gcs — ord. Galio-Calystegictalia sepium, Eaa — ord. Epilobictalia angustifolii, Ena — ass. Epilobion
cl. Querco-lagetea, Fas — ord. Fagetalia silvaticae, Cnb — all. Carpinion betuli.

angustifolii, OF
Note: Nos of phytosociological records: the first — according to their succession order in the
working table (not included), and after ” /" — according to the authors cited.
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district (subass. 3.1. rec. 72, 75, 77, 79, 82, 83, 91, 92, 97, 98, 101, 103- 105, 107, 108, 110,
113-115, 118, 129, 130, 134- 138, 145).
Division: East Carpathians — Wooded Carpathians district, Przemys$! Foothills
subdistrict (subass. 3.1, rec. 76, 89, 95, 106, 109, 112, 116, 119, 121; subass. 3.2, rec. 166).
In the association Solidaginetum giganteae the two subassociations dis-
tinguished: S. giganteae aegopodietosum and S. giganteae rubetosum con-
siderably differ in respect of biotopic conditions and the floristic structure

(Tabs 1-5).
3.1. Solidaginetum giganteae aegopodietosum

This subassociation was described on the basis of 80 phytosociological
records that come from as many as four biotopic and floristic circles:

— Typically ruderal: grassy and shrubs-covered squares in and outside
town, wasteland, gardens, rubbish hecaps, railway and highway cmbank-
ments, old loam heaps, grounds adjoining buildings, fences and railings (rec.
61, 62, 66-69, 72, 75-77, 79, 81-83, 85, 90, 92, 94, 96-98, 102, 106, 108, 110,
113, 118, 122, 127 135, 137, 138).

— Weakly ruderal: grassy and shrubs-covered slopes of river valleys,
loess ravines and local heights (rec. 65, 70, 71, 73, 74, 78, 86, 89, 91, 93, 95,
101, 103-105, 107, 111, 112, 114-116, 124, 136).

— Seminatural: cleared riverside forests, brushwood of damp valleys
(rec. 63, 64, 80, 84, 87-100. 109, 117, 119-121, 123, 125, 126).

— Seminatural: brushwood margins and cuttings of oak and hornbeam
forests (rec. 139, 140).

3.2. Solidaginetum giganteae rubetosum

This association was described on the basis of 40 phytosociological
records taken from the following biotopic types:

— Weakly ruderal: herbaceous, shrubs- and bushes-covered in- and out-
of-town cemeteries, squares, wasteland, and the slopes of local heights (rec.
143, 145, 147, 151, 154, 164, 165, 169).

— Seminatural: cleared riverside forests, brushwood of damp valleys
(rec. 146, 149, 161, 162, 166-168).

— Secminatural: brushwood margins and cuttings of oak and hornbean
forests (rec. 141, 142, 144, 148, 150, 152, 153, 155-160, 163, 170- 179).

In the association Solidaginetum giganteae the most numerous are the
species characteristic of definite units of classes Molinio-Arrhenatheretea,
Artemisietea vulgaris and Agropyro intermedii-repentis. Out of the species
recorded in that association the highest classes of constancy and cover
are attained by Solidago gigantea. At the same time it is the only plant
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characteristic of that association and with a high rank of fidelity. In the
Solidaginetum giganteae association species regarded as characteristic of
other definite associations of the North-American neophyte group occur
rarely and in very small numbers. They are: Solidago canadensis, Rudbeckia
hirta, R. laciniata, Aster salicifolia and Helianthus tuberosus.

The two subassociations distinguished in the association Solidaginetum
giganteae: S. g. aegopodietosum and S. ¢. rubetosum have numerous species
in common but with highly differing classes of constancy and cover. The
plants found more often in the former subassociation include: Vicia cracca,
Tarazacum officinale, Arrhenatherum elatius, Ranunculus repens, Cirsium
arvense, Convolvulus arvensis, Equisetum arvense, Silene alba, Calystegia
sepium. Galium aparine, Glechoma hederacea and Aegopodium podagraria.
However, the plants that occur far more often in the latter subassociation
than in the former are only: Poa pratensis, Festuca rubra and Veronica
chamaedrys. In the two subassociations: S. ¢. aegopodietosum and S. g. ru-
betosum there are few phytosociological records with plants, apart from Sol-
tdago gigantea, with higher, two-three grade classes of cover. In both sub-
associations this applies most often to the following species: Urtica dioica,
Tanacetum vulgare, Equisetum arvense, Elymus repens, Rubus caesius and
Festuca rubra. It must also be noted that there are slightly more species
with a higher degree of cover in the former than in the latter subassoci-
ations. These are: in the former subassociation -— Aegyopodium podagraria,
Poa trivialis, Rudbeckia hirta, Solidego canadensis, Glechoma hederacea and
Galium aparine, and in the latter subassociation — only Rubus plicatus,
R. idaeus and Calamagrostis epigeios. Besides, fundamental floristic differ-
ences between the subassociations S. g. aegopodietosum and S. g. rubetosum
are secn with respect to the species composition of trees, shrubs, segetal
plants and bryophytes (Tab. 4).

The former subassociation has a highly herbaccous structure while
the latter of the brushwood-herbaceous type. Segetal plants are almost
entirely absent from the latter subassociation. In the case of bryophytes
it should be noted that out of 33 species recorded in the former or the latter
subassociation only two identical species are found in both subassociations

(Tab. 4).

4. Forest communities with Solidayo gigantea
(Fig. 1. Tabs 1-6)

The studied group of forest communities with Solidago g¢igantea is
composed of the following forins of phytocenoses:


bryophyt.es
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— The most tree-covered forms of the still weakly distinguished associa-
tion Rubo-Solidaginetum serotinae (rec. 180-183).

— A highly degraded association of Tilio-Cerpinetum linked to the
mixed coniferous forest in the forms of: a subassociation Tlio-Carpinetum
fagetosum with Solidago gigantea (rec. 184), a community with Quercus-
-Solidago gigantea (rcc. 185-192), a community Pinus-Rubus hirtus with
Solidago gigantea (rec. 1-190), a community Pinus-Rubus hirtus with Pteri-
dium aquilinum and Solidago gigantea (rec. 191-193).

In Poland those forms of forest communities with Solidago gigantea were
described on the basis of 14 phytosociological records (Fig. 1, Table 6) that
come only from Podlasie (rec. 180-183) and from the Lublin Upland (rec.
184-191).

The investigated group of forest communities with Solidago gigantea is
clearly differentiated with respect to the general floristic structure from the
earlier group of the associations Rudbeckietum laciniatae, Solidaginetum
canadensis and S. giganteae. Attention must be primarily focused on the
recorded casc of the high expansion of a synanthrope Solidago gigantea
in the area of the well-stocked forest stand with the comparatively well-
-preserved undergrowth, with co-dominants like Galium odoratum, Anemone
nemorosa, Rubus hirtus, Ozalis acetosella, less frequently Pteridium aqui-
linum and Vaccinium myrtillus. Synanthropic plants, apart from Solidago
gigantea, arc represented in very small nuinbers by Urtica dioica, Galeopsis
pubescens, Festuca 1ubra, Agrostis tenuis, Veronica chamaedrys, Carez hirta
and Holcus lanatus.

GENERAL DYNAMICS

Most studies on the plant communities discussed above arc characterized
by too general data on the biotopic conditions of phytosociological documen-
tation. With more thorough-going investigations it is possible to distinguish
among the phytocenoses examined primarily their definite biotopic-floris-
tic forms, mainly of two types: herbaceous-ruderal (segetal, extremely ru-
deral, meadow types) and brushwood-forest (riverside forests; all. Alno-Pa-
dion, Salicion albae, Tilio-Carpinetum forests and Querco robori-Pinetum
forests). There are also other possibilities of more accurate characterization
of the above phytocenoses, especially in two respects the succession stage
of development (initial, optimal, final) and the gencral, relatively stable,
syntaxonomic structure (subassociations, variants, facies).
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STRESZCZENIE

Badane od kilkudziesieciu lat w Polsce i innych krajach Europy zbiorowiska, miedzy
innymi z pélnocnoamerykanskimi gatunkami neofitow, nie majy dotad scisle zdefiniowane;
rangi ani pozycji w systematyce fitosocjologicznej. Stad tez w ninicjszym opracowaniu
przedstawiono strukture syntaksonomiczniy i ekologiczna najczesciej opisywanych tego
typu zbiorowisk zbudowanych z Rudbeckia laciniate, Solidago canadensis i S. gigantea
na stanowiskach krajowych.

Do tych badan wykorzystano 193 zdjecia fitosocjologiczne (ryc. 1, tab. 6). Synte-
tyczne dane o strukturze syntaksonomicznej i ekologicznej charakteryzowanych fitoce-
noz z wymienionymi pétnocnoamerykariskimi gatunkaini neofitéw zestawiono w tab. 1--5.

Fitoccnozy zbudowane z Rudbeckia laciniata, Solidago canadensis lub z S. gigantea
zaliczane sa do kilku odrebnych zespotéw lub do blizej nie okreslonych fitosocjologicznych
podstawowych i podrzednych zbiorowisk roslinnych. Najczesciej odnosi si¢ to do zespoléw
Rudbeckio-Solidaginetum, Rubo-Solidaginetum serotinae oraz do réznych postaci zbioro-
wisk z Solidago canadensis i S. gigantea. Fitocenozy te, stosownie do ich pochodzenia
siedliskowego, klasyfikowane sa najczedciej w obrebic dwéch ekologicznych grup rzedéw
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1 zwiazkow zespolow z klasy Artemisictea vulgaris lub z klasy Epilobietea angustifolu:
typu ruderalnego (rz. Onopordetalia acanthii) lub typu pélnaturalnego (rz. Convolvuleta-
lia sepium, Galio-Calystegictalia sepium lub Epilobietea angustifolit).

Obccnie wykazano, ze kazda z tych fitocenoz zbudowana na przyklad z Rudbeckia
laciniata czy z Solidago canadensis lub Solidago gigantea, mimo ze wywodzi sie sukce-
syjnie z réznego kregu siedliskowo-florystycznego, reprezentuje w stadium optymalnego
rozwoju tylko jedng konkretng postac¢ zbiorowiska roslin. W rozpatrywanym przypadku
odnosi si¢ to do Scisle zdefiniowanych fitocenoz ujetych w randze trzech odrebnych ze-
spotow (Rudbeckieturn lauciniatae, Solidagineturn canadensis i S. giganteae) oraz o jednej
grupy zbiorowisk zdegradowanego gradu z Solidago gigantea ( Tilio-Carpinetum fagetosum,
Quercus-Solidago gigantea, Pinus-Rubus hirtus).

Nastepnic wykazano, ze wymienione trzy zespoly roslin z uwagi na ich sukce-
syjne pochodzenic z réznych sicdlisk i zbiorowisk roslin nalezy zaliczyé w obrebie
klasy Artemisietea vulgaris jedynie do zwigzku Alliarion z rz. Onopordetalia acanthu.
W tej sytuacji nalezy podkresli¢, zc jedynie zwigzek Alliation we wszystkich dotych-
czasowych systemach fitosocjologicznych obejmuje fitocenozy formujace si¢ jednakowo
czesto na roznych siedliskach zaréwno ruderalnych, jak i pélnaturalnych. Inne nato-
miast wyzsze jednostki fitosocjologiczne sposrdd roslinnosci synantropijnej odnosza sie
do fitocenoz o waskiej amplitudzie ckologicznej, np. typu ruderalnego lub péinatu-
ralnego.

Przy tej okazji nalezy mie¢ na uwadze i taki fakt, zc zw. Alliarion wzbogacajqy
w ten sposob nowe gatunki charakterystyvczne 1 nowe fitocenozy zbudowane z tych
rodlin. Przede wszystkim odnosi sie to do nast¢pujacych gatunkow: Rudbeckia laciniata,
R. hirta, Solidago canadensis, S. qigantea, S. graminifolia, Aster salicifolia, A. lanceolatus,
A. simplex, A. nowvi-belgui, A. novae-angliae, Helianthus tuberosus, Erigeron annuus,
E. strigosus, Echinocistis lobata, Epilobium adenocaulon, Collomia grandiflora, Lupinus
polyphyllus, Impatiens glandulifera, Reynoutria japonice, R. sachalinensis 1 Sambucus
nigra.

Zdefiniowanc zespoly Rudbeckietum laciniatae, Solidagqinetum canadensis, S. gi-
ganteae — posiadaja wprawdzie do$¢ bogaty, ale jednoczesnic wyjatkowo nicjednorodny
sklad florystyczny. Zasadniczo wymienione zespoly cechujg si¢ tylko bezwzglednie dominu-
jacymi, a zarazem jedynymi dla nich tak zwanymi charakterystycznymi gatunkami roslin.
Sa to — dla pierwszego zespolu Rudbeckia laciniata, a dla dwoch nastepnych, kolejno —
Solidago canadensis i S. gigantea.

Stwierdzono rownicz, ze zespoly Rudbeckietum laciniatae i Solidaginetum canaden-
sis, a czesciowo i zespol Solidaginetun giganteae, nie wykazuja na obszarze Polski pra-
wie zadnego wyraznego zroznicowania na trwale, podrzedne jednostki fitosocjologiczne.

Wszystkie trzy zespoly przechodza kolejne sukcesyjne stadia rozwojowe. W poczat-
kowymm, inicjalnym stadium rozwojowym przewaznic sg one bardzo trudne do wydzielenia
od sasiadujycych zbiorowisk roslin. W optymalnym, sukcesyjnym stadium rozwojowym
natomiast moga by¢ wypicrane ua swych pionierskich stanowiskacli przez rozrastajace
sie wéréd nich krzewy i drzewa. Stad tez wydzielone w zespole Solidaginetumn giganteae
dwa podzespoly — S. g. acgopodietosum 1 S. g. rubetosum - reprezentuja w istocie dwa
sukcesyjne stadia rozwojowe zespolu: inicjalne — zioloroslowe i koricowe — zaroslowo-le-
$no-ziotoroslowe.

Nadto na szczegdlng uwage zastuguje scharakteryzowany przypadek nader dynamicz-
nej ekspansji synantropa Solidago gigantea na terenie zwartego lasu zdegradowanego gradu
Tulio- Carpinetum. Zbiorowiska lesne z Solidago gigantea reprezentujay zupelnie odrebna
grupe fitocenoz z kl. Querco-Fagetca.



