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Abstract

The author discusses the arising of Thelypteridi-Phragmitetum phytocenoses,
their place in the zonal vegetation pattern and in plant succession. The dia-
gnostic value of Dryopteris thelypteris and the syntaxonomic position of
Thelypteridi-Phragmitetum are explained. This association is classified to the
alliance Phragmition. A synthetic table is given with 480 phytosociological
records representing the association studied, and a map of distribution of its
sites or groups of sites reported to date in Poland.

So far but few phytosociologists considered the phytocenosis consisting
of Dryopteris thelypteris and rush species as patches of a different syn-
taxon. Dambska (1961) described a community of D. thelypteris (with-
out any precise syntaxonomic rank) with a table of 17 phytosociological
records as supplement. Fabiszewski and Falinski (1967) treat
Dryopteris thelypteris agglomerations as a transitional stage to Alnetum
communities. Markiewicz (1972), Kepczynskiand Zielski (1974)
classify phytocenoses with profuse Dryopteris thelypteris to the association
Scirpo-Phragmitetum W. Ko ch 1926 which has ceased to be accepted by
a number of authors (Hilbdig, 1971; Hilbig and Reichhoff, 1971;
Donselaar, 1972, 1973; Lang, 1973; Tomaszewicz 1973; Krzy-
wanski, 1974 and others). For the first time in Poland the D. thelypteris
phytocenoses have been classified to a separate syntaxonomic unit, Thelyp-
teridi-Phragmitetum, by Podbielkowski (1968), Gotd yn (1975) and
Tomaszewicz (1977). The occurrence of Thelypteridi-Phragimitetum
phytocenoses has also been confirmed by material contained in as yet
unpublished master’s and doctor’s theses: Betlewicz (1974) — 9 re-
cords, Bogdanowicz (1976) — 17 records, Borowa (1975) — 11 re-
cords, Gromadzinska (1973) — 11 records, Jankowska (1975) —-
T records, Jaworowska (1974) — 9 records, Ktosowski (1976) —
T records, Kowal (1973) — 21 records, Kowalc¢zyk (1974) — 12 re-
cords, Kryszewska-Czyzewska (1974) — 6 records, Makarska
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(1975) — 4 records, Michalak (1975) — 21 records, Ochyra (1976) —
11 records, Poptawska (1975) — 12 records, Pospychata (1975)
— 29 records, Przybyslawska (1972) — 26 records, Romanow-
ska (1973) — 13 records, Rudnik (1975) — 25 records, Sieminiak
(1972) — 25 records, Szczepanska (1975) — 46 records, Wierzbic-
ka (1973) — 6 records and the present author’s own 65 phytosociological
records (1973—1976) — Suwalki Lakeland, environs of Elblag and Morag,
Lubusz Lakeland. Unpublished records (2) of dr Z. Gltowacki (1972—
1973); environs of Brzeg Dolny, Wroctaw District were also utilized. All
the record material published and unpublished comprising 480 phytosoc-
iological records is listed in a synthetic table (Table 1). The figures in the
comparntments of this table denote the number of occurrences of the
particular species. In the group of accompanying species comprising 169
taxons only 21 with stability higher than 5 per cent have been taken into
account in the table.

There are wide discrepancies as to thé systematic position of Thelypte-
ridi-Phragmitetum phytocenoses. An additional difficulty in considera-
tion of the problem of existence of this association is the fact that its
title species — Dryopteris thelypteris and Phragmites communis — are
species characteristic for other syntaxons and as such cannot in this case
be adopted as characteristic species. Therefore as regards Thelypteridi-
-Phragmitetum, one can only speak of a characteristic combination of
species, formed by Dryopteris thelypteris and species of the class Phrag- -
mitetea, most frequently Phragmites communis, Typha latifolia, Galium
palustre, Lycopus europaeus, Typha angustifolia, Cicuta virosa, Lysima-
chia thyrsiflora, Carex acutiformis and Rumex hydrolapathum, It seems
that in this case Dryopteris thelypteris could be considered as the species
defining the community (association).

Every syntaxonomic unit ranking as association should be characteriz-
ed by: 1) a characteristic species composition, 2) definite habitat conditions
associated with this phytocenosis, 3) a definite position in plant succession,
4) in the case of aquatic and rush communities a definite position in the
zonal pattern of the vegetation. These requirements are fulfilled in all
cases by Thelypteridi-Phragmitetum as will be proved below by describ-
ing the development of the littoral vegetation of a lake in which at pre-
sent phytocenoses of this association occur.

In the initial period of development of a lake autochtonous and al-
lochthonous organic and mineral sediments deposited in the littoral zone
are washed down to deeper places where they accumulate. This prevents
the shallowing of the water body in the littoral zone and further expan-
sion of rush and aquatic communities towards the centre of the lake.
The aquatic and rush communities occurring in this period on the poor
mineral substrate do not occupy large areas. Frequently they are open
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Table 1 Fumber of records = 450
PR Abundance Coefficient
upoeies Constaney 5 oy

5 4 3 2 1 +
Dryopteris thelypteris 263 135 57 23 2 - v 100 TOE3
Ch. Phragmition

Phragmiies communis [ 21 67 83 89 81 Iv T2 1303

Typha latifolia - - 1 31 856 | 162 v 61 292

Typha angustifolia - - 7 21 40 33 II. &2 174

Equisetur limosum - - - - 4 54 I 12 5

Sparganium ramosum - - - 1 4 78 I 2] 9

Acorus calamus - - - - 3 33 I 8 4

Schoenoplectus tebernaemontani - - [ 3 a8 12 i 6 66

Rorippa amphibia - - - - - 19 I 4 1

Schoenoplezetus lacustria - - 2 1 2 10 I 3 22

Glyceria aquatica - - 1 - 1 12 I 3 9

Cladium rariscus - - - 1 1 3 I 1 5

Oenanthe afquatica - - - - 1 2 I 1 1

Ch. Magnoearicion

Galium palustre - - - 1 i7 | 189 III 43 2

Cicuta virosa - - 1 - 5 154 II 33 16

Carex acutiformis - - [ 15 45 &a II 32 151

Carex poeudocyrerus - - - 2 13 133 L 31 24

Lysimael thyrsiflora - - - L] 95 II 21 T

Seutellaria gelericulata - - - - 4 96 II 21 6

Carex roatrata - - 1 1 9 (i) I 18 22

Peucedanum palustre - - - - 3 83 I 18 5

Carex paniculata - - 1 5 1 53 I 15 37

- - 2 3 10 13 I 6 3

Iris pseudos - - 1 - 2 17 I 4 10

Carex hudsonii - - - - g 6 I ? 3

Poa palusiris - - - - 8 L 2 1

Cerex parsdoxa - - - - 2 5 I 1 2

Phalaris arundinacean - - - - - 1 I 1 1

Carex gracilis - - - - - 2 I 1 1

Carex vesicaria - - - - - 1 I 1 1

Ch. Phragmitetea

Lycopus europaeus - - - 2 g |200 IIT 4 21

Rumex hydrolapathum - - - - 4 101 II 22 &)

Mentha aguatica - - - - 4 AB I 1 5

Ranunculus lingua - - - - 2 52 I 1 3

Epilobium hirsutum - - - - 1 17 I 4 1

Alisme plantago-agquatics - - - - - B I 2 1

Sium latifolium - - - - 9 I 2 1

Berula erecta - - - - 3 I 1 1

Glyceria plicata - - - - - 1 I 1 1

Serophularia alata - - - - - 3 I 1 VA |

Heleocharis palustris - - - - - 3 1 1 1

Veronica beccabunga - - - - - 1 I 1 1

Scolochlca Testucacea - - - - - 1 I 1 1

Accompanying species

Lysimachia wvulgaris - - - 1 14 191 IIT 43 22

Alnus glutinosa 3 2 8 10 28 |132 II 38 212

Solanum dulecemara - - - 4 36 | 139 I 37 55

Comarum palustre - - - T 18 154 II 37 A7

Salix cinerea - - 4 23 |10 I 27 41

Lythrum salicaria - - - 1 3 109 II 24 q

Menyanthes trifoliata - 1 1 18 24 67 II 23 113

Lemna minor - 1 - k] 7 81 I 15 33

Epilobium palustre - - - 1 5 78 I 18 10

Hydrocheris morsus-ranae - 1 1 4 4 57 I 14 52

Cardamine amara - - - - 2 63 I 14

Calliergon cuspidatum 2 2 4 5 T 28 1 10 120

Aerocladium euspidatum - - 3 9 15 11 1 B 72

Carex lasiocarpa - - - 1 4 35 I B 9

Calla palustris - - - 1 1 36 I B8 8

Marchantia polymorpha - - - - 3 35 I 8 4

Galium uliginosum - - - - 1 33 I i) 1

Cirsium palustre - - - - 1 29 T [ 2

Sphegnum teres T 2 1 2 2 1 I 5 m

M¥nium aeligeri - - 1 5 & 16 I 5 30

Carex diandra - - 1 1 8 16 I 5 20
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communities with low density of the plants and they produce small
amounts of phytomass per surface unit. A turning point in the “life of the
lake” is such a state of shallowness that plant communities can occupy
the whole or almost whole surface of the bottom. Then the water depth in
most parts of the water body does not exceed several metres and the
organic and mineral sediments are deposited almost uniformly in the
whole lake basin. From this moment the problem of overgrowing with
vegetation and plant succession begins to run rapidly as compared with
the preceding period. Well rooted compact Phragmites communis tracts
which until now developed on a mineral or slightly silty substrate, begin
to penetrate gradually the substrate with their roots and corms forming
and increasingly thick organic layer. The roots and corms penetrate at
first without effort the not very thick water imbibed organic layer. In
time, however, with further settlement of plants, rooting and anchorage of
reed individuals in the rapidly thickening organic layer becomes more
and more difficult and finally the process of further spread of the phyto-
cenosis Phragmitetum is almost completely arrested. The vigorously de-
veloping phytocenoses of aquatic plants continue to produce enormous
amounts of phytomass and together with the rush vegetation they rapidly
cause further shallowing of the water body. When the water depth around
the Phragmitetum phytocenoses and in them is low, and in the aquatic
vegetation the first outposts of Hydrocharitetum morsus-ranae phytoce-
noses penetrate, individuals of Dryopteris thelypteris begin to appear in
the shallowed Phragmitetum patches. Spreading ferns overrun the frag-
ments of Phragmitetum phytocenoses where the organic layer is thick and
the reeds less compact, thus parts most advanced into the lake. On these
sites compact phytocenoses form consisting mainly of Dryopteris thely-
pteris and Phragmites communis and other usually rarely occurring rush
species. In further development the phytocenoses formed are unable to
take root in the thick water-imbibed organic substrate. Further develop-
ment occurs as follows: reeds and other rush species penetrate among
the compact Dryopteris thelypteris tufts which form the border of the
patches on the water side, finding here a sufficiently hard substrate and
the possibility of taking root. At a later stage mosses appear. In this
way, owing to changes in the habitat Thelypteridi-Phragmitetum phyto-
cenoses develop as one of the definite stages of lake vegetation.

Frequently the following pattern of vegetation zones is seen in lakes:
from the dry land side Phragmitetum phytocenoses, then Thelypteridi-
-Phragmitetum and further in the water phytocenoses of the class Pota-
metea and Charetea. Phragmitetum phytocenoses develop here on mineral
or weakly peaty substrate, whereas Thelypteridi-Phragmitetum forms
floating tufts on the watery organic substrate or on the water surface.
The position of this phytocenosis in the zonal pattern of vegetation is
a good example of how the order of spatial arrangement of the zones in



334 H. Tomaszewicz

the water body does not always correspond to the order of successive
stages. Zones A — B — C — E — D, whereas succesive stages A — B
— C —D —E (Fig. 1).

5 o 5 20 5 m

Fig. 1. Diagram of zonal littoral vegetation distribution in the lake: A — Nitellopsi-
detum obtusae, B — Nuphareto-Nymphaeetum albae, C — Hydrocharitetum morsus-
-ranae, D — Phragmitetum, E — Thelypteridi-Phragmitetum

To sum up, the Thelypteridi-Phragmitetum phytocenoses develop on
water imbibedt hick organic substrate or on the water surface, forming
a dense mass overruning the surface. Their place in the zonal pattern
of the vegetation in the last stages of natural overgrowing of inland stag-
nant waters is strictly determined, they form the first zone of rush vege-
tation entering directly among aquatic communities. These phytocenoses
constitute the last stage of rush vegetation of the alliance Phragmition in
the natural process of transformation of stagnant water bodies into land.

It remains to be elucidated how the further development of these phy-
tocenoses proceeds. According to literature data, they are considered as
a developmental stage of communities of the class Alnetea glutinosae. In
dependence on the trophic conditions, namely, the further development of
Thelypteridi-Phragmitetum phytocenoses may have a different course. It
results from observations in eutrophic water bodies transected by a water
course that this phytocenosis is substituted by communities of the class
Alnetea glutinosae or sometimes by sedge or moss-sedge communities,
whereas, in water bodies without outflow, communities of the class Oxy-
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cocco-Sphagnetea arise. The Thelypteridi-Phragmitetum phytocenoses are,
therefore, not solely developmental stages of communities of the class
Alnetea glutinosae. This is one more argument favouring the establishment
of Thelypteridi-Phragmitetum as a separate syntaxonomic unit ranking as
association,

Fig. 2. Sites and groups of sites of Thelypteridi-Phragmitetum in Poland reported
by: 1. Betlewicz (1974), 2. Bogdanowicz (1976), 3. Borowa (1975), 4. Gro-
madzifnska (1973), 5. Jaworowska (1974), 6. Klosowski (1976), 7. Kowal
(1973), 8. Kowaleczyk (1974), 9. Kryszewska-CzyzZewska (1974), 10. Po-
ptawska (1975), 11. Pospychata (1975), 12. Rudnik (1975), 13. Romano w-
ska (1973), 14. Wierzbicka (1973), 15. Tomaszewicz (1973—76 unpubl. re-
cords), 16. Kepczynski, Zielski (1974), 17. Podbielkowski (1968), 18
Ochyra (1976), 19. Tomaszewicz (1977), 20. Makarska (1975), 21. Dam b-
ska (1961), 22. Michalak (1975), 23. Jankowska (1975), 24¢. Goldyn (1975),
25. Sieminiak (1972), 26. Przybystawska (1972), 27. Szczepanska (1973),
28. Markiewicz (1972), 29. Gtowacki (1972—73) unpubl. records)

The systematic position of Thelyperidi-Phragmitetum within the class
Phragmitetea should be precisely defined since here opinions are also
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divergent. For instance Donselaar (1961), Podbielkowski (1968)
and Goldyn (1975) tend to classify this association to the alliance Ma-
gnocaricion; Markiewicz (1972), Kepczynskiand Zielski (1974)
include phytocenoses with abundant Dryopteris thelypteris into Scripo-
-Phragmitetum Koch 1926, thus to the alliance Phragmition; Tomasze-
wicz 1977) considering Thelypteridi-Phragmitetum as an association also
classifies it to the alliance Phragmition. If we consider the position of
Thelypteridi-Phragmitetum phytocenoses in the zonal pattern of commu-
nities, its role in plant succession and the floristic structure of the
association, in the present authors opinion it should be classified to the
alliance Phragmition. _

The foregoing argumentation is mainly based on the author’s own
observations carried on for a dozen of years or so in the Gostynin Lake-
land (lakes: Egckie Male, Drze$no, Zdworskie, Lubaty I, Lubaty II, L.ackie
Wielkie, Jeziorko) and in the Suwalki Lakeland (lakes: Dowcien, Krolo-
wek, Zubrowo, Klonéwek, Wigzowne, Wielkie, Czarne, Jalowek, Jeglenisz-
ki, Okliny, Dziadéwek, Bolcickie, Gralzyny, Sudawskie, Slepak, Okragte,
Gulbin, Bledne, Krajwelek, Przechodnie, Pobledzie, Rakowek, Badugnel,
Konopien, Podsumoéwek, Postawelek, Pogorzetek, Boczniel, Kluczysko, Je-
gloweczek, Perty, Kamendul, Jaczno, Holny, Rygnis, Zelwa, Wiltkokuk,
Gieret, Kaczan, Buchta). In observations concerning community succession
the commonly used floristic-comparative method was applied which, in
view of the large number of lakes studied in various stages of overgrowth
with vegetation, is sufficient to allow the most probable hypothesis of
plant development with one link consisting of Thelypteridi-Phragmitetum
phytocenoses. The macroresidue of the bottom sediments was not exa-
mined.

The attached map (Fig. 2) presents the distribution of the sites or
groups of sites of the association discussed recorded in Poland.
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Streszczenie

W niewielu tylko pracach dotyczacych roslinnosci wodnej i szuwarowej spoty-
kamy opisy fitocenoz z Dryopteris thelypteris. Nie znaczy to wcale, Ze s3 one u nas
rzadkie; wrecz przeciwnie — wystepuja czesto. Jeszcze rzadziej identyfikowany jest
zespbl, ktéry one tworza, a mianowicie Thelypteridi-Phragmitetum. Przyczyna jest
trudno$¢ w zaklasyfikowaniu fitocenoz, ktoére zbudowane sa glownie z Dryopteris
thelypteris i gatunkow szuwarowych, przewaznie ze zwiazku Phragmition. Otéz, ta
specyficzna jednostka nie ma gatunkéw charakterystycznych, a jedynie charaktery-
styczng kombinacje gatunkdédw, a Dryopteris thelypieris mozna jedynie wydzielié
jako gatunek okreslajacy zbiorowisko. Okreslone miejsce fitocenoz Thelypteridi-
-Phragmitetum w ukladzie strefowym i w sukcesji roslinnosci oraz ich struktura
florystyczna $wiadezy o ich odrebnosci. W zaleznosci od warunkéw troficznych, ich
dalszy rozwo] przebiega w kierunku zbiorowisk olsowych i turzycowych, lub w kie-
runku zbiorowisk z klasy Oxycocco-Sphagnetea. W systemie zbiorowisk roélinnych
zesp6l Thelypteridi-Phragmitetum powinien znaleié sie w obrebie zwiazku Phra-
gmition, na co miedzy innymi wskazuje zalaczona tabela syntetyczna o rozszerzonym
zasobie informacji, obejmujaca 480 zdjeé fitosocjologicznych.
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