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Abstract. The strictly protected Hacquetia epipactis, which natural range has its north-eastern limit in the area of the Cieszynskie
Foothills, is one of the most interesting rarities of Polish flora. For one and a half centuries H. epipactis was popular with scientists
resulting in a relatively high number of papers addressing this plant. Usually, however, the characteristics of sites where H. epipactis
occurs have been overlooked by the researchers. The aim of this work was to fill this gap, at least partly, by determining plant
associations that are preferred by this species. Based on previous phytosociological records and by implementing numerical
classification methods, it was found that the Hacquetio-Fraxinetum excelsioris Marinéek 1990, which is divided into two sub-
associations (¢ypicum and allietosum with other variants), is the main association in which this plant species occurs. In isolated sites,
mostly outside the Cieszynskie Foothills, it also appears in fragments of Galio sylvatici-Carpinetum betuli Oberd. 1957 and Tilio

cordatae-Carpinetum betuli Tracz. 1962 associations.
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1. Wstep i cel pracy

Cieszynianka wiosenna Hacquetia epipactis (Scop.) DC.
z rodziny baldaszkowatych (4Apiaceae) osiaga w Polsce pot-
nocno-wschodnig granice wystepowania. Jej stanowiska,
znajdujace si¢ na Slasku Cieszynskim i Opolskim, zostaly
opisane jako pierwsze na terenie dzisiejszej Polski (Wimmer
1857), chociaz przypuszczalnie roslina byta znana na tych te-
renach duzo wczesniej. Moga o tym $wiadczy¢ m.in. okazy
zielnikowe zebrane w 1830 r., znajdujace si¢ w zbiorach
Herbarium Muzeum Przyrodniczego Uniwersytetu Wroctaw-
skiego (Guzikowa 1970; Duda et al. 2001; Henel 2006).

Cieszyniance wiosennej poswiecito swoja uwage wielu
naukowcow, zajmujac si¢ gtdwnie jej rozmieszczeniem w Eu-
ropie, ale rowniez jej biologia, morfologia, ekologia, klasyfi-
kacja zbiorowisk, ochrona, a nawet restytucja, farmakologia
czy etnografig (Kolbenheyer 1862; Hegi 1926; Szafer 1929;
Kozlowska 1936; Tumidajowicz 1964; Guzikowa 1970; Ma-
rinéek 1990; Karcz, Trzaski 1995; Duda et al. 2001; Henel
2006; Gajewski et al. 2011; Wika et al. 2014).

Popularnos¢ cieszynianki wiosennej wsrod mieszkancow
Pogorza Cieszynskiego nie zawsze byta dla niej korzystna,

0 czym wspominano juz na poczatku XX w. (Simm 1924).
Czgste zrywanie kwiatow, a takze wykopywanie roslin przy-
czynito si¢ do ograniczenia jej populacji (Guzik et al. 2008).
Dopiero 9 lipca 2004 roku, dzigki staraniom przyrodnikow,
cieszynianka znalazla si¢ na liscie ro$lin podlegajacych cal-
kowitej ochronie gatunkowej. Ponadto jest takze na ,,Czer-
wonej liScie roslin i grzybow Polski” jako gatunek narazony
na wyginiecie na izolowanych stanowiskach poza gtéwnym
obszarem wystepowania (Zarzycki, Szelag 20006).

Badania dotyczace klasyfikacji zbiorowisk z udziatem cie-
szynianki wiosennej na terenie Polski, w tym Pogorza Cie-
szynskiego, a takze innych cze$ci Europy sg niekompletne.
Sasiedztwo Bramy Morawskiej wskazuje na powigzanie pol-
skich stanowisk cieszynianki ze stanowiskami z poludniowe;j
czesci zasiegu. Zatem uzasadnione jest opracowanie klasy-
fikacji zbiorowisk w celu ochrony specyficznych siedlisk
i zbiorowisk ro$linnych z jej udziatem. Mimo wielu opraco-
wan, dotyczacych tej rosliny, brak jest pelnej charakterystyki
fitosocjologicznej lub jest ograniczona do konkretnego, wy-
spowego stanowiska. Celem pracy jest charakterystyka fito-
cenoz z cieszynianka wiosenng oraz klasyfikacja zbiorowisk
na podstawie zebranej dokumentacji fitosocjologiczne;j.
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2. Metodyka

Badaniami objeto wigkszos¢ znanych oraz nowe stano-
wiska wystgpowania Hacquetia epipactis na terenic Pogorza
Cieszynskiego (Pelc 1969), jak rowniez czgs¢ stanowisk spoza
tego terenu (Tumidajowicz 1964; Guzikowa 1970; Zajac,
Zajac 2001; Henel 2006). Do przeprowadzenia analizy wy-
korzystano 46 zdje¢ fitosocjologicznych wykonanych na wy-
branych powierzchniach metodg Braun-Blanqueta (Pawtowski
1972) oraz 36 zdjec fitosocjologicznych pochodzacych z archi-
wum Katedry Botaniki Lesnej i Ochrony Przyrody Akademii
Rolniczej w Krakowie (obecnie Zaktad Bioréznorodnosci Le-
$nej, Instytut Ekologii i Hodowli Lasu, Uniwersytet Rolniczy
w Krakowie) (Skrzydtowski 2000; Rozanski 2001a, 2001b).
Lacznie klasyfikacja numeryczng objgto zbidr 82 zdje¢ fitoso-
cjologicznych, zlokalizowanych w siatce ATPOL (ryc.1). Za-
notowane stanowiska cieszynianki wiosennej zlokalizowane
byty na wysokosci 160—650 m n.p.m.

Do okreslenia relacji podobienstwa pomiedzy kazdg parg
poréwnywanych zdjec fitosocjologicznych wykorzystano ana-

lize skupien (Sneath, Sokal 1973; Dzwonko 1977a, 1977b). Ze
wzgledu na niewektorowy charakter skali Braun—Blanqueta
konieczna byla jej transformacja na dane liczbowe. Przyjeto
metodg, w ktorej gatunki o niskiej ilosciowosci wywieraja
stosunkowo istotny wplyw na podobienstwo mi¢dzy poréwny-
wanymi zdjeciami. W celu obliczenia podobienstwa pomigdzy
zdjeciami fitosocjologicznymi dla danych ilosciowych i jako-
sciowych wykorzystano zmodyfikowany wzor Marczewskiego
i Steinhausa (Rozanski 1988). Macierz podobienstw pomigdzy
kazda para zdjg¢ fitosocjologicznych zostata sklasyfikowana
wedtug procedur aglomeracyjnych metoda niewazonej pary—
grupy, z uzyciem $rednich arytmetycznych — UPGMA (Sneath,
Sokal 1973; Dzwonko 1977a, 1977b). W efekcie grupowania
zdje¢ fitosocjologicznych wedlug metody analizy skupien
powstaja dendrogramy sporzadzone dla danych ilo$ciowych
i jakosciowych. Dzigki ich wspdlnemu zestawieniu powstaje
diagram dyspersji (Dzwonko, Grodzinska 1979). Wyodr¢bnio-
ne w ten sposob grupy postuzyly do ostatecznej klasyfikacji
analizowanych zdje¢ i zestawienia ich w tabele fitosocjolo-
giczne z wykorzystaniem klasycznych metod obserwacyjno-
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Rycina 1. Lokalizacja zdjeé¢ fitosocjologicznych z cieszynianka wiosenna w siatce ATPOL. Objasnienia: PC — Pogorze Cieszynskie
wraz z jednym stanowiskiem na Pogorzu Slaskim (26), GR — Grudzice, SO — Slask Opolski, OGW — Obnizenie Gérnej Warty, MO —

Mogilany, KZ — Kotlina Zywiecka, BS — Beskid Slaski.

Figure 1. Localities of phytosociological records with Hacquetia epipactis in ATPOL grid system. Explanations: PC — Cieszynskie Foothills
with one plot in the Slaskie Foothills (26), GR — Grudzice, SO — Opole Silesia, OGW — Upper Warta Depression, MO — Mogilany, KZ — Zywiec

Valley, BS — Silesian Beskid.
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-porownawczych (Pawtowski 1972). W pracy zamieszczono
tabele fitosocjologiczne dotyczace tylko wyrdznionego zbioro-
wiska Hacquetio-Fraxinetum excelsioris.

Obliczenia i ryciny w tej cze$ci prac wykonano, stosujac
programy statystyczne Canoco i Statistica. Nomenklatura ro-
$lin naczyniowych zostata przyjeta za Mirkiem i in. (2002).

3. Wyniki
Klasyfikacja zbiorowisk z cieszyniankg wiosenna

W celu klasyfikacji zbiorowisk lesnych o specyficznym
charakterze, wybranych pod katem wystgpowania jednej
rosliny, postuzono si¢ parg dendrograméow obliczonych dla
danych jakosciowych i ilosciowych (ryc. 2, 3). Wiaczenie
zdjecia do tego samego zbiorowiska nastepowato przy podo-
bienstwie na poziomie nie mniejszym niz 0,33, chociaz kry-
terium to moze by¢, w zaleznosci od potrzeb opracowania,
nieco zmodyfikowane (Dzwonko 1977a).

Analiza wszystkich 82 zdje¢ w diagramie dyspersji (ryc. 4)
pozwolita ostatecznie zidentyfikowaé 74, a pozostate 8 uznac
za niesklasyfikowane. Na podstawie skali jakoSciowej wydzie-
lono 2 duze grupy zidentyfikowane jako podzespoly typicum
(tab. 1) i allietosum (tab. 2) zespolu Hacquetio-Fraxinetum ex-
celsioris oraz dwie niewielkie grupy oznaczone jako fragmenty
zespotow Tilio cordatae-Carpinetum betuli 1 Galio sylvatici-
Carpinetum betuli. Natomiast skala ilosciowa pozwolita na
wyodregbnienie 5 wariantow w ramach podzespotow zespotu
Hacquetio-Fraxinetum excelsioris.

Ostateczna klasyfikacja wyodrebnionych zbiorowisk, po-
twierdzajacych wyniki z opracowan Roézanskiego (2001b)
oraz Roézanskiego i Dziedzica (2003), zgodnie z systematy-
ka zbiorowisk Polski (Matuszkiewicz 2005) przedstawia si¢
nastepujaco:

Klasa: Querco-Fagetea Br.-Bl. et Vlieg. 1937;

Rzad: Fagetalia sylvaticae Pawl. in Pawl. Sokol. et

Wall.1928;

Zwiazek: Tilio platyphyllis-Acerion pseudoplatani Klika

1955;

Zespot: Hacquetio-Fraxinetum excelsioris Marincek 1990;
Podzespot: Hacquetio-Fraxinetum excelsioris allie-
tosum — 34 zdjecia;

Warianty:
Typowy — 22 zdjecia;
Z Fagus sylvatica — 12 zdj¢¢;
Podzespot: Hacquetio-Fraxinetum excelsioris typi-
cum — 30 zdje¢;
Warianty:
Z Ulmus scabra — 12 zdje¢;
Ubogi — 9 zdje¢;
Znieksztalcony — 9 zdje¢;

Zwiazek: Carpinion betuli Issl. 1931 em. Oberd. 1953;

Zespot: Tilio cordatae-Carpinetum betuli Tracz. 1962

— 8 zdje¢;

Zespot: Galio sylvatici-Carpinetum betuli Oberd. 1957

— 2 zdjecia.
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Rycina 2. Dendrogram podobienstwa zdje¢ fitosocjologicznych
wykonanych dla stanowisk cieszynianki wiosennej na Pogérzu
Cieszynskim oraz na wybranych stanowiskach w Polsce wedlug
skali jakoSciowej
Figure 2. Dendrogram of phytosociological records similarity made
for Hacquetia epipactis plots on Cieszynskie Foothills and in the
selected places in Poland according to quality scale

Charakterystyka laséw z cieszynianka wiosenng

1. Gorsko-podgorskie zboczowe lasy lipowo-jaworowe (zwia-
zek) — Tilio platyphyllis-Acerion pseudoplatani
1.1. Pogorski las brzostowo-jesionowy — Hacquetio-Fraxine-
tum excelsioris

Zdecydowana wigkszo$¢ laséw Iub ich fragmentow na
Pogorzu Cieszynskim nalezy wlasnie do tego zespohu, dla
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ktérego charakterystyczng ro$ling jest przede wszystkim
Hacquetia epipactis, a takze Fragaria moschata, Veronica
montana, Actaea spicata, Orchis pallens, Thalictrum aquile-
gifolium oraz lokalnie Arum alpinum. Wyrdznienie nowego
zespotu na terenie Polski ujednolicito dotychczas wystepujace
niescisto$ci w klasyfikacji odmiennych, wielogatunkowych,
zyznych lasow liSciastych na terenie Pogdrza Cieszynskiego.
Analizujac numerycznie zdjg¢cia, wyodrgbniono dwa zrézni-
cowane podzespoty w tym zespole — typicum oraz allietosum,
ktére dodatkowo podzielono na warianty (ryc. 4).

1.1.1. Podzespodt typowy pogodrskiego lasu brzostowo-jesio-
nowego - Hacquetio-Fraxinetum excelsioris typicum (tab. 1)

Gloéwng cechg wyrdzniajacg omawiany podzespdt jest
prawie zupelny brak Allium wursinum. Frekwencja i pokry-

Rycina 3. Dendrogram podobienstwa zdjec fitosocjologicznych
wykonanych dla stanowisk cieszynianki wiosennej na Pogorzu
Cieszynskim oraz na wybranych stanowiskach w Polsce wedlug
transformowalnej skali ilo$ciowej

Figure 3. Dendrogram of phytosociological records similarity made
for Hacquetia epipactis plots on Cieszynskie Foothills and in the
selected places in Poland according to transformated quantity scale

cie gatunkow charakterystycznych i wyr6zniajacych zespot,
w tym takze Hacquetia epipactis, sa znacznie wigksze niz
w podzespole allietosum. Warstwe drzew tworza Fraxinus
excelsior oraz Quercus robur, zdarza si¢ takze Tilia cordata,
Acer pseudoplatanus 1 Ulmus scabra. Pojawiaja si¢ rOwniez
wprowadzone sztucznie Picea abies 1 Larix decidua, natomiast
bardzo rzadkie sa Fagus sylvatica i Acer campestre. Drugie
pietro najczesciej tworzy Carpinus betulus, ktory wystepu-
je tez w gornej warstwie, a takze w niektorych ptatach Tilia
cordata 1 Acer platanoides. Warstwa krzewow jest w tym po-
dzespole uboga, wystepuja jedynie znaczace ilosci Sambucus
nigra, Lonicera xylosteum oraz Corylus avellana. Runo pokry-
wa dno lasu w granicach 55-85% i nie ma jednego panujace-
go gatunku. Czgs¢ fitocenoz wyrdznia si¢ zubozong warstwa
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Rycina 4. Diagram dyspersji zestawiony za pomoca dendrograméw wedlug skali jakoSciowej i iloSciowej dla 82 zdjeé fitosocjolo-
gicznych z cieszynianka wiosenna wraz z wyro6znionymi syntaksonami. Klasyfikacja zbiorowisk: 1 — zespél Hacquetio-Fraxinetum
excelsioris: 1.1 — podzesp6l Hacquetio-Fraxinetum excelsioris allietosum A — wariant typowy, B — wariant bukowy z Fagus sylvatica,
L.II — podzespol Hacquetio-Fraxinetum excelsioris typicum C — wariant brzostowy z Ulmus scabra, D — wariant ubogi, E — wariant znie-
ksztalcony; 11 — Carpinion betuli: ¥ — Tilio cordatae-Carpinetum betuli, G — Galio sylvatici-Carpinetum betuli, bez ramki z litera — zdjecia
niesklasyfikowane.

Figure 4. Dispersion diagram made of two dendrograms according to quality and quantity scale for 82 phytosociological records
with Hacquetia epipactis with determined syntaxa. Classification of plant communities: I — association Hacquetio-Fraxinetum
excelsioris: 1.1 — sub-association Hacquetio-Fraxinetum excelsioris allietosum, A — typical variant, B — Fagus sylvatica variant,
LIl — sub-association Hacquetio-Fraxinetum excelsioris typicum, C — Ulmus scabra variant, D — poor variant (vegetation quantity)
E — disturbed variant, Il — Carpinion betuli: ¥ — Tilio cordatae-Carpinetum betuli, G — Galio sylvatici-Carpinetum betuli,
without frame with letter — unclassified phytosociological records

runa lub drzew. Znacznym udziatem charakteryzuja si¢ Ane- W podzespole typicum wyrdzniono trzy warianty — z Ulmus
mone nemorosa, Mercurialis perennis, Galeobdolon luteum, scabra, ubogi 1 znieksztalcony:

Symphytum tuberosum, Ficaria verna. Cieszynianka znajduje 1.1.1.1. Wariant brzostowy z Ulmus scabra wydaje si¢ re-
w tym podzespole optymalne warunki rozwoju, tworzac dos¢ prezentowaé najbardziej typowa posta¢ zespotu, chociaz nie

duze kepki o krétkich todygach, niezagrozone konkurencja. zajmuje tak zyznych siedlisk jak podzespot allietosum. Drze-



278

M. Mijal / Le$ne Prace Badawcze, 2015, Vol. 76 (3): 273-296

Tabela 1. Podzespdl typowy pogorskiego lasu brzostowo-jesionowego Hacquetio-Fraxinetum excelsioris (Marin¢ek 1990) typicum,
na Pogorzu Cieszynskim i terenach przyleglych
Table 1. Sub-association Hacquetio-Fraxinetum excelsioris typicum in the Cieszynskie Foothills and

Zespol / Association

Hacquetio-Fraxinetum excelsioris Marinc¢ek 1990

Podzespol / Subassociation

typicum

brzostowy z Ulmus scabra

Wariant/ Variant with Ulmus scabra
Numer zdjecia w tabeli / Successive No of record 1 2 3 4 5 6 7 8 9 10 11 12
Numer zdjecia w terenie / Terrain No of record 26 22 23 109 303 213 214 212 215 206 205 204
- g g
Miejscowos¢ / Location E % § q% E g % g % § % %
6] ©)] O O O O O O O O O O
Data - dzien / Date - day 10 6 6 4 28 12 19 12 19 28 19 19
Data - miesiac / Date - month 5 4 4 4 4 6 5 7 5 7 6 7 7
>
Rok / Year § ér ér § ér g § é é é é é g
E N N N N N N N N N N N N
z
Ekspozycja / Exposure z E % E % = % é % fZJ = ; =
Nachylenie stoku / Slope degree 10 20 10 20 30 22 25 19 25 28 28 27
Zwarcie drzewostanu warstwa al / Density of tree layer al 80 55 95 50 65 60 . 40 50 70 60 65
Zwarcie drzewostanu warstwa a2 / Density of tree layer a2 10 10 30 30 30 . 60 40 20 30 30
Pokrycie warstwy krzewow b / Cover of shrub layer b 30 60 40 25 20 50 35 15 40 15 30 35
Pokrycie warstwy zielnej ¢ / Cover of herb layer ¢ 50 70 70 70 50 9 65 8 70 75 50 60
Pokrycie warstwy mszakow d / Cover of moss layer d 20 5 1 1 1 1 5 1
Lp. Powierzchnia zdjecia [m*] / Area of record [m?] 100 100 150 225 250 400 400 400 400 250 250 250
No. | Ilo$¢ gatunkéw / Number of species 26 18 25 28 31 29 37 30 26 27 29 22
Drzewa / Trees:
V | Fraxinus excelsior al 3 3 + 3 4 3 3 4 2
a2 2
b 2 1 + + +
c 2 2 2 1 2 + 1 +
1 | Acer pseudoplatanus al 1
a2 + 2
b 2 1 1 +
c 1 + 1 1 + 1
VI | Acer campestre a2 +
b 1 +
c + + +
1 | Ulmus scabra al 1 1 1 1 3 2 3
a2 2 2 2 2 1 2
b 1 1 1
C + +
1 | Tilia platyphyllos al +
b
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Cerasus avium
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Alnus glutinosa
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Padus avium s.s.

Picea abies

Larix decidua decidua
Betula pendula
Sorbus aucuparia s.s.
Krzewy / Shrubs:

Sambucus nigra

Corylus avellana

Crataegus laevigata

Lonicera xylosteum

Hedera helix
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Crataegus monogyna

Euonymus europaeus

Viburnum opulus

Ribes uva-crispa
Daphne mezereum
Runo / Herbs:

Ch. et *Dif Hacquetio-Fraxinetum excelsioris Marincek
1990 et **Tilio platyphyllis-Acerenion pseudoplatani Klika
1955

Hacquetia epipactis

*Symphytum tuberosum
*Ranunculus lanuginosus

**Actaea spicata

Fragaria moschata

*Arum alpinum

Ch. Alno-Ulmion minorisBr.-Bl et R. Tx. 1943
Ficaria verna

Anthriscus nitida

Circaea lutetiana

Stachys sylvatica

Ch. Carpinion betuli Issler 1931 em. Oberd.1953
Lathyrus vernus

Vinca minor

Galium schultesii

Ch. Fagion sylvaticae R.Tx.et Diem. 1936
Galium odoratum

Dentaria glandulosa

Ch. Fagetalia sylvaticae Pawl. 1928
Asarum europaeum

Galeobdolon luteum s.1.

Mercurialis perennis

Primula elatior

Carex sylvatica

Polygonatum multiflorum
Pulmonaria obscura

Hepatica nobilis

Isopyrum thalictroides

Euphorbia amygdaloides
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Ajuga reptans

Impatiens noli-tangere
Lilium martagon

Adoxa moschatellina
Sanicula europaea
Corydalis cava

Gagea lutea

VI | Ch. Querco-Fagetea Br.-Bl. et Vlieg. 1937
Anemone nemorosa
Aegopodium podagraria
Geum urbanum

Milium effusum

Viola reichenbachiana
Brachypodium sylvaticum
Rubus hirtus

Melica nutans
Catharinea undulata

VII | Ch. Betulo-Adenostyletea Br.-Bl. 1948
Petasites albus

VIII | Inne / Other:
Chaerophyllum temulum
Oxalis acetosella

Urtica dioica

Galium aparine s.s.
Alliaria petiolata
Lamium album

Brachythecium sp.

Eurhynchium sp.

+ + 1
+
1 2 2 3 1 3 + 4 1
+ 2
+ + + 1 + 1 1 + 1
1 +
+ + + + 1
+ + + 1
+
1 1
1
1
+ +
2

Gatunki sporadyczne / Occasionally species: Aesculus hippocastanum 204:R; Athyrium filix-femina 213:R; Caltha palustris 5:1; Carex digitata 107:+; Chrysosple-

nium alternifolium 12:+; Corydalis solida 109:+; Dentaria bulbifera 102:1; Dryopteris filix-mas 107:+; Galanthus nivalis 12:1; Geranium phaeum 105:R; Hypericum

hirsutum 214:+; Impatiens parviflora 303:+; Lamium maculatum 26:+; Luzula luzuloides 5:+; Maianthemum bifolium 5:+; Marchantia polymorpha 5:+; Mnium undu-

latum 12:+; Plagiothecium laetum 205:+; Plagiotecium sp. 303:+; Poa nemoralis 205:1; Quercus rubra 215:+; Rubus caesius 303:+; Rubus idaeus 214:1; Rosa canina
(b) 23:R; Salvia glutinosa 214:+; Senecio fuchsii 214:+; Stellaria holostea 105:R; Viola mirabilis 206:+.
Objasnienia skrotow: Ch. — gatunek charakterystyczny / characteristic species; Dif* — gatunek lokalnie wyrézniajacy / Local differential species

wostan jest prawie zawsze dwupigtrowy i na ogét dobrze za-
chowany. Gorng warstwe drzew buduja Fraxinus excelsior
oraz Quercus robur, ale takze Ulmus scabra, Tilia cordata,
a rzadziej Acer pseudoplatanus i platanoides. Druga warstwe
tworza najczesciej Tilia cordata, Carpinus betulus oraz Acer
platanoides 1 Ulmus scabra. Warstwa krzewow jest raczej
malo zr6znicowana i tworzg ja Sambucus nigra, nieliczne Cra-
taegus monogyna i Crataegus laevigata oraz Corylus avella-
na. Na runo, ze stosunkowo liczng cieszynianka, wykazujace
$rednie pokrycie 70%, skladaja si¢ najczesciej wystgpujace:
Galeobdolon luteum, Asarum europaeum, Symphytum tubero-
sum, a takze Anemone nemorosa i Ficaria verna. Z gatunkdw
charakterystycznych dla zespolu Hacquetio-Fraxinetum excel-

sioris, poza cieszynianka, obecny jest rowniez lokalnie wyrdz-
niajacy Arum alpinum. Nie zanotowano tutaj gatunkow z klasy
Vaccinio-Piceetea; nieliczne sa rowniez gatunki gradowe
(Carpinion betuli) oraz gatunki inne. Dominujacy udziat maja
gatunki z rzedu Fagetalia sylvaticae i klasy Querco-Fagetea.
1.1.1.2. Wariant ubogi wyroéznia si¢ przede wszystkim wy-
raznie znieksztatcong warstwa drzew. Czgsto dominuja tutaj
sztucznie posadzone Quercus robur i Picea abies. Luki w gor-
nej warstwie wypetnia Carpinus betulus oraz Acer pseudo-
platanus. Drzewostan wilasciwie charakteryzuje si¢ budowa
jednopigtrowa. W warstwie krzewow w duzej ilosci wystgpu-
ja jedynie Lonicera xylosteum oraz Sambucus nigra. W runie
brak jest gatunkow charakterystycznych dla zespotu, oprocz
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nielicznej Hacquetia epipactis. Reprezentowany przez spora
liczbe gatunkow charakterystycznych jest jedynie rzad Fage-
talia sylvaticae, liczniej nawet niz w poprzednim wariancie.
Duzymi warto§ciami wspotczynnika pokrycia odznaczajg sig
Mercurialis perennis, Symphytum tuberosum, Ficaria verna,
Anemone nemorosa, Polygonatum multiflorum i Pulmonaria
obscura, ktorej nie zanotowano w poprzednim wariancie.
1.1.1.3. Wariant znieksztalcony, podobnie jak ubogi, od-
znacza si¢ nienaturalng, jednopi¢trowa budowsa drzewostanu,
na ktora sktadaja si¢ Fraxinus excelsior, Larix decidua, Picea
abies, a takze w mniejszej liczebnosci Alnus glutinosa i Betu-
la pendula, w wickszo$ci pochodzace z sadzenia. W warstwie
krzewow jedynie Sambucus nigra wykazuje znaczniejsze po-
krycie. Cieszynianka jest jedyng rosling charakterystyczng
dla zespotu. Ogoélnie runo jest bardzo ubogie, wtasciwie tylko
zwigzek Fagion sylvaticae wyrdznia si¢ wiekszym wspot-
czynnikiem pokrycia w stosunku do pozostatych wariantow,
i to za sprawg dwoch gatunkow — Galium odoratum i Denta-
ria glandulosa. Znaczenie maja takze Mercurialis perennis,

Hepatica nobilis 1 Anemone nemorosa.

1.1.2. Podzesp6t czosnkowy pogorskiego lasu brzostowo-jesio-
nowego — Hacquetio-Fraxinetum excelsioris allietosum (tab. 2)

Podzespodt ten wyroznia si¢ przede wszystkim masowym
wystepowaniem Allium ursinum. Pomimo to fitocenozy wcho-
dzace w sktad tego syntaksonu charakteryzuja si¢ znaczna
liczba gatunkéw, wigksza niz w podzespole #ypicum (srednio
0 3 w poszczegolnych zdjeciach). Drzewostan jest wieloga-
tunkowy 1 sktada si¢ z dwoch pigter. Pierwsze pietro tworza
najczesciej Fraxinus excelsior, Acer pseudoplatanus, Fagus
sylvatica, Tilia cordata, Ulmus scabra; natomiast drugie pig-
tro — zwykle Carpinus betulus, rzadziej Tilia cordata. Jedynym
nienaturalnym elementem warstwy drzew w tym podzespole
wydaje si¢ by¢ Quercus robur. Warstwa krzewow posiada bar-
dzo duzy udzial, bo powyzej 50% pokrycia i zbudowana jest
glownie przez Sambucus nigra, rzadziej Crataegus monogyna.
W runie, charakteryzujacym si¢ pokryciem w granicach 90—
100%, poza wspomnianym Allium ursinum, sporym udziatem
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Tabela 2. Podzespél czosnkowy pogérskiego lasu brzostowo-jesionowego Hacquetio-Fraxinetum excelsioris Marincek 1990 allietosum

na Pogorzu Cieszynskim i terenach przyleglych
Table 2. Sub-association Hacquetio-Fraxinetum excelsioris allietosum in the Cieszynskie Foothills and adjacent areas

Zespol / Association Hacquetio-Fraxinetum excelsioris Marincek 1990
Podzespol / Subassociation allietosum
Wariant / Variant tt}}frg(i)cvg
Numer zdjecia w tabeli / Successive No of record 1 2 3 4 5 6 7 8 9 10 11 12 13
Numer zdjecia w terenie / Terrain No of record 25 413 24 518 513 414 415 416 514 552 526 524 525
Miejscowos¢ / Location 2 2 £ 5 2 2 2 Z2 2 32 46 & 8
= 2 0o ©o 2 2 2 2 2 5 8 & 8
Data - dzien / Date - day 6 15 6 8 8 15 15 6 8 5 28 28 28
Data - miesigc / Date - month 5 4 5 4 4 4 5 5 5 4 5 4 4 4
E‘ T ®© ¥ o o w0 w0 w0 o o o o
Rok / Year =8 & 8 &8 &8 &8 &8 & & 8 8 &8 8
E Q — Q ) — — — — — Q Q Q Q
Ekspozycja / Exposure § m E m 2 %J mom 5 8 = é E %
Nachylenie stoku / Slope degree 5 11 8 10 20 18 15 18 25 10 5 8 30
Zwarcie drzewostanu warstwa al / Density of tree layer al 8 70 100 75 75 70 70 70 8 8 30 65 70
Zwarcie drzewostanu warstwa a2 / Density of tree layer a2 50 10 20 20 15 15 40 S5 10 60 30 30
Pokrycie warstwy krzewow b / Cover of shrub layer b 5 5 5 10 15 25 5 5 20 60 55 65 70
Pokrycie warstwy zielnej ¢ / Cover of herb layer ¢ 100 95 100 90 95 95 8 90 95 95 100 80 95
Pokrycie warstwy mszakow d / Cover of moss layer d
Lp. Powierzchnia zdjecia [m?] / Area of record [m?] 225 300 225 400 400 300 300 400 400 400 250 400 250
No. | Hlo§¢ gatunkow / Number of species 18 21 18 20 19 30 35 38 26 38 42 39 38
Drzewa / Trees:
V1 | Fraxinus excelsior al 3 4 3 2 4 4 4 2
a2 1 1 3 + 1
b | + + + + 4+ + 1 +
c + 1+ +
11 | Acer pseudoplatanus al 1
b
c 3
VII | Acer campestre al +
a2 1 + + 1 1 1
b + +
c + 1 + +
1T | Ulmus scabra al + + 4
a2 +
b
+ 4+ +
11 | Tilia platyphyllos b 1
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Hacquetio-Fraxinetum excelsioris Marincek 1990

=
allietosum ~§ §
typowy bukowy z Fagus sylvatica % §
typical with Fagus sylvatica
4 15 16 17 18 19 20 21 22|23 24 25 26 27 28 29 30 31 32 33 34 1-22 23-34 | 1-34
540 314 574 575 617 616 516 512 515|805 803 804 801 802 621 568 34 16 17 18 19
3 3 3 8 8 58
= = = g g < < < g s ) © <
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30 22 20 20 17 17 8 8 8 9 9 9 8 g 18 12 3 6 6 6 6
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(=} (=} (=} (=} (=} (=} [e) [o)} [e) (=} (=} S (=} (=} (=} (=} (=} (=} (=} (=} (=}
N N N N N N — — — N N N N N N N N N N N N
2z Z 2 @2 oo i m
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1 5
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VII
VI
VI

1I

11T

VI

Crataegus laevigata

Viburnum opulus
Daphne mezereum
Cornus sanguinea

Runo / Herbs:

Ch. et *Dif Hacquetio-Fraxinetum excelsioris Marincek

1990 allietosum

*Allium ursinum
Hacquetia epipactis
*Ranunculus lanuginosus
*Symphytum tuberosum
Fragaria moschata

Arum alpinum

Ch. et *Dif Tilio platyphyllis-Acerenion pseudoplatani

Klika 1955
*Actaea spicata

*Veronica montana

Ch. Alno-Ulmion minoris Br.-Bl et R. Tx. 1943

Ficaria verna

Anthriscus nitida
Circaea lutetiana
Stachys sylvatica

Lamium maculatum

Chrysosplenium alternifolium

Geranium phaeum

Festuca gigantea

Ch. Carpinion betuli Issler 1931 em. Oberd.1953

Lathyrus vernus
Vinca minor
Lathrea squamaria s.s.

Galium schultesii

Ch. Fagion sylvaticae R.Tx.et Diem. 1936

Galium odoratum

Dentaria glandulosa

Ch. Fagetalia sylvaticae Pawl. 1928

Mercurialis perennis
Asarum europaeum
Galeobdolon luteum s..
Pulmonaria obscura
Primula elatior
Glechoma hederacea
Polygonatum multiflorum
Hepatica nobilis
Euphorbia amygdaloides

Impatiens noli-tangere
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Paris quadrifolia
Isopyrum thalictroides
Euphorbia dulcis

Ajuga reptans

Carex sylvatica

Adoxa moschatellina
Lilium martagon
Galanthus nivalis
Sanicula europaea
Corydalis cava
Dryopteris filix-mas
Astrantia major

VII | Ch. Querco-Fagetea Br.-Bl. et Vlieg. 1937
Anemone nemorosa
Aegopodium podagraria
Milium effusum

Viola reichenbachiana
Geum urbanum
Geranium robertianum
Brachypodium sylvaticum
Poa nemoralis

Salvia glutinosa
Campanula trachelium
Melica nutans

VIII | Ch. Betulo-Adenostyletea Br.-Bl. 1948
Petasites albus

Senecio nemorensis s.s.
IX | Ch. Epilobietea angustifolii R. Tx. Et Prsg. 1950
Fragaria vesca

Senecio fuchsii

X | Inne / Other:

Urtica dioica

Oxalis acetosella

Galium aparine s.s.
Maianthemum bifolium
Alliaria petiolata
Athyrium filix-femina
Impatiens parviflora
Dryopteris carthusiana
Hypericum hirsutum
Chaerophyllum hirsutum s.s.

Carex brizoides

N+ N

N S

+ 4+ = W o

Gatunki sporadyczne / Occasionally species: Anemone ranunculoides 526:+; Caltha palustris 5:1; Carex panicea 617:+; Carex pilosa 34:3; Carex
sp. 540:+; Colchicum autumnale 552:1; 526:R; Deschampsia caespitosa 415:+; Dryopteris dilatata 414:+; Equisetum arvense 526:+; 617:+; Eurhyn-
chium sp. 314:+; Fissidens taxifolius 512:+; Melandrium rubrum 540:+; Myosoton aquaticum 526:+; Phyteuma spicatum s.s. 414:R; Plagiotecium
sp. 303:+; Pteridium aquilinum 540:+; Pyrus communis (b) 526:+; Rubus hirtus 616:+; Rubus idaeus 214:1; Rubus plicatus 616:+; Rumex sp. 540:R;
Rumex sanguineus 616:+; Scilla bifolia 526:+; Scrophularia nodosa 526:R; Stellaria holostea 540:+; Taraxacum sect. vulgaria 552:R; 525:+
Objasnienia skrotow: Ch. - gatunek charakterystyczny / characteristic species; Dif* - gatunek lokalnie wyroézniajacy / Local differential species
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charakteryzuja si¢ Mercurialis perennis, Asarum europeum, W podzespole allietosum wyrézniono dwa warianty — ty-
Ficaria verna oraz Galeobdolon luteum. Hacquetia epipactis powy i bukowy z Fagus sylvatica:
odznacza si¢ niska ilosciowoscia, niewielkimi kepkami i dtu- 1.1.2.1. Wariant typowy charakteryzuje si¢ znacznym

gimi fodygami. udzialem w warstwie drzew Fraxinus excelsior 1 Quercus
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robur, natomiast w drugim pigtrze wystepuja najobficiej Car-
pinus betulus, Acer campestre 1 Tilia cordata. Warstwe krze-
woOw reprezentuja Sambucus nigra oraz Crataegus monogyna
i C. laevigata. Warstwa runa charakteryzuje si¢ duzo wigk-
szym udziatem poszczegoélnych gatunkow niz w wariancie
z Fagus sylvatica. Hacquetia epipactis odznacza si¢ matg li-
czebnoscia, w przeciwienstwie do duzego udziatu gatunkow
ze zwiazku Alno-Ulmion, szczegdlnie Ficaria verna; a takze
z rzedu Fagetalia sylvaticae, gdzie wyrdznia si¢ Mercurialis
perennis. W klasie Querco-Fagetea duzy wspoétczynnik po-
krycia ma Aegopodium podagraria. Wydaje sig, ze gdyby nie
spory udziat Quercus robur, wariant ten mozna by uznac za
catkowicie naturalny i optymalny dla Hacquetia epipactis,
z zastrzezeniem konkurencji migdzygatunkowej.

1.1.2.2. Wariant bukowy z Fagus sylvatica w warstwie
drzew oprocz gatunku, od ktoérego wzial nazwe, charak-
teryzuje si¢ udziatem Tilia cordata, Acer pseudoplatanus,
Quercus robur oraz Larix decidua. Warstwe krzewow re-
prezentuje wlasciwie tylko Sambucus nigra. W runie, tak
jak 1 w poprzednim wariancie, dominuje Allium ursinum,
Hacquetia epipactis charakteryzuje si¢ wickszym udziatem,
a Ficaria verna wystepuje sporadycznie w przeciwienstwie
do poprzedniego wariantu. Istotnie wigkszg stato$¢ osiaga-
ja Galium odoratum, Mercurialis perennis, Asarum euro-
paeum 1 Anemone nemorosa. Pozostate gatunki sg czgstsze
w wariancie typowym, a takze wigksza jest $rednia liczba
wszystkich gatunkow w poszczegolnych zdjgciach (Srednio
0 5 gatunkow).

2. Grady — Carpinion betuli

2.1. Grad subkontynentalny — wschodniopolski — 7ilio corda-
tae-Carpinetum betuli, fragmenty zespotu

W przeciwienstwie do Hacquetio-Fraxinetum excelsioris
fitocenozy gradu wschodniopolskiego z cieszynianka pora-
staja najczesciej ptaty w jej oderwanych stanowiskach. Na
Pogorzu Cieszynskim zanotowano tylko jedng powierzchnie
gradowg (zdjecie fitosocjologiczne nr 11). Wszystkie miej-
sca objete zdjeciami fitosocjologicznymi zaklasyfikowanymi
do tego zespotu wyr6zniajg si¢ ptaska powierzchnig lub nie-
znacznym nachyleniem terenu. Warstwe drzew buduja zwy-
kle Quercus robur, Acer pseudoplatanus 1 Carpinus betulus,
ktére wystepuja w obu pietrach drzew. Nieznaczny udzial
wykazuja réwniez Larix decidua i Alnus glutinosa. W sktad
warstwy krzewow wchodza Sambucus nigra, Corylus avella-
na i Viburnum opulus. Hacquetia epipactis charakteryzuje si¢
srednim wspotczynnikiem pokrycia, w przyblizeniu na po-
ziomie posrednim pomi¢dzy wariantami brzostowym i znie-
ksztalconym podzespotu Hacquetio-Fraxinetum excelsioris
typicum. W runie brak gatunkéw charakterystycznych dla
zwiazku Fagion sylvaticae, a takze dla zwigzku Carpinion
betuli, w tym charakterystycznych dla zespotu. Znaczacym
pokryciem odznaczaja si¢ Polygonatum multiflorum, Hede-
ra helix, Pulmonaria obscura, Asarum europaeum, Aego-
podium podagraria i Galeobdolon luteum. Dosy¢ znaczny
jest rowniez udziat Paris quadrifolia, Ficaria verna i Oxalis
acetosella.

2.2. Grad $rodkowoeuropejski — zachodniopolski — Galio sy-
Ivatici-Carpinetum betuli, fragmenty zespotu

Zespot zidentyfikowano jedynie w Grudzicach. Fragmenty
zespotu sg bardzo zubozone gatunkowo, chociaz wystgpuje
charakterystyczny Ranunculus auricomus. Drzewostan ma
budowe dwupietrowa. Na pierwsze pietro skladaja sie Qu-
ercus robur, Tilia cordata, Ulmus laevis, natomiast na drugie
Carpinus betulus 1 Acer pseudoplatanus. Warstwa krzewow
jest bardzo gesta i zajmuje do 50% powierzchni. Buduja ja
Sambucus nigra, Acer pseudoplatanus 1 A. platanoides, Fra-
xinus excelsior, Tilia cordata 1 Padus avium. Cieszynianka
zajmuje bardzo niewielkie fragmenty dna lasu. Poza tym
runo jest bardzo ubogie i zawiera niewielkie ilo§ci Aegopo-
dium podagraria, Anemone nemorosa, Ficaria verna, Viola
reichenbachiana, Ribes uva-crispa oraz sporo siewek glow-
nych gatunkéw drzewiastych. Znaczny udzial ma réwniez
Hedera helix.

4. Dyskusja

Duze zainteresowanie cieszynianka wiosenna na przestrze-
ni wielu lat sprawito, ze dostgpne sg réznorodne publikacje
opracowane przez autorow reprezentujacych rézne dziedziny
nauki, pochodzacych z ré6znych srodowisk i okresu, co niesie
za soba wiele sprzecznych i nie zawsze pewnych informacji,
ktorych nie mozna jednoznacznie potwierdzic.

W najwczesniejszych opracowaniach podkreslano przy-
wigzanie Hacquetia epipactis do wielogatunkowych lasow
lisciastych. Hegi (1926) podaje, ze cieszynianka w Europie
wystepuje w lasach li$ciastych, a takze w olszynach i wysoko
w gorach na trawiastych zboczach w sasiedztwie kosodrzewi-
ny. Nastepnie lasy te zaliczono do rzedu Fagetalia (Koczwara
1960). W pracach z Polski wspomina si¢ o przynaleznosci cie-
szynianki do konkretnego zespotu. Koztowska (1936) zaliczy-
fa cieszyniankg do zespotu Fagetum calcareum cieszynicum,
jednak najczesciej w literaturze pojawia si¢ stwierdzenie, ze
optimum jej wystepowania to zespoty gradowe (Tumidajowicz
1964; Pelc 1969; Guzikowa 1970; Duda et al. 2001;, Henel
2006, Gajewski et al. 2011). Wika i in. (2014) opisali cieszy-
nianke¢ w zyznej buczynie — jako wariant z Hacquetia epipac-
tis (stanowiska w rezerwacie Skarpa Wislicka). Henel (2006)
dodatkowo wymienia te¢gi jesionowo-olszowe i wigzowo-je-
sionowe oraz bagienne olszyny gorskie. Na Stowacji z kolei
podawano t¢ rosling ze zbiorowiska ,,Véapnita lipova javorina
vysSieho stupnia”, nalezacego do zwiazku Tilieto-Aceretum
(Han¢insky 1972). W 1990 r. Marincek opisal z terenu Alp
wapiennych zespot Hacquetio-Fraxinetum excelsioris, ktory
nastgpnie zidentyfikowano w Austrii (Mucina et al. 1993).
Jego centrum wystepowania znajduje si¢ w Alpach Julijskich,
Austrii i Chorwacji. W Polsce syntakson opisano z rezerwatow
»Skarpa Wislicka”, ,,Lasek Miejski nad Puncowka”, ,,Lasek
Miejski nad Olzg” oraz fragmenty z Zespotu Przyrodniczo-
-Krajobrazowego ,,Lasek Miejski w Blogocicach” (Rozanski
2001a, 2001b; Rézanski, Dziedzic 2003).

Mozaika siedlisk Pogorza Cieszynskiego oraz wybra-
nych stanowisk z calej Polski nie byla latwa do analizy,
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a trudnos$ci poglebiaty jeszcze nieznaczne réznice w war-
tosciach podobienstw pomig¢dzy grupami i pojedynczymi
zdj¢ciami, ktére reprezentowaly bardzo bliskie sobie siedli-
ska bedace biochorg dla jednego gatunku rosliny — Hacqu-
etia epipactis. Podczas analizy okazalo si¢, ze zyzne lasy
lisciaste z cieszynianka, zlokalizowane na Pogorzu Cie-
szynskim, klasyfikowane wczeéniej jako grady niskie lub
tegi, mozna identyfikowac z zespotem Hacquetio-Fraxine-
tum excelsioris ze zwiazku Tilio-Acerion (R6zanski 2001a,
2001b; Roézanski, Dziedzic 2003), a tylko nieliczne fito-
cenozy ze stanowiskami Hacquetia epipactis reprezentu-
ja nietypowe zbiorowiska gradowe ze zwigzku Carpinion
betuli. Dodatkowo z przeprowadzonych badan wynika, ze
optimum wystepowania Hacquetia epipactis w zwartym za-
siegu w Polsce to Hacquetio-Fraxinetum excelsioris, mimo
ze w wielu miejscach zesp6t ten jest mocno zmieniony, badz
trudny do identyfikacji, a ponadto zubozony o charaktery-
styczne dla potudniowo-curopejskiego zasiegu gatunki. Pro-
blem ten dal podstawe do wyrdznienia dwoch, rdéznigcych
si¢ od siebie podzespotow (typicum i allietosum). Marinc¢ek
(1990) wyrdznit 2 podzespoty — dentarietosum trifoliae
(w tym wariant z Allium ursinum) oraz omphalodetosum.
Zaden z gatunkéw wyrdzniajacych stowenskie podzespoty
nie wystapit w fitocenozach z cieszynianka na terenie Pol-
ski. Klasyfikacja zdjec¢ fitosocjologicznych wykazata, ze
az 78% wszystkich powierzchni przynalezy do Hacquetio-
-Fraxinetum excelsioris, 12% reprezentuje zespoty grado-
we, a 10% blizej niezidentyfikowane fitocenozy.

Gatunki charakterystyczne i wyrdzniajace dla zespotu
Hacquetio-Fraxinetum excelsioris, takie jak: Lamium orvala,
Helleborus odorus, Oryzopsis virescens, Crocus neapolita-
nus, Omphalodes verna, maja czg¢sto potudniowoeuropejski
zasieg 1 nie wystepuja w Polsce. Inne, takie jak: Actaea spi-
cata, Orchis pallens, Fragaria moschata, wystepuja bardzo
rzadko w pogoérskim lesie brzostowo-jesionowym (tab.1,2).
Moze to by¢ wynikiem tego, ze Hacquetio-Fraxinetum ex-
celsioris jest bardzo stabo poznany w Polsce i reprezentuje
kresowa, bardzo zubozong posta¢ syntaksonu. Gatunki naj-
czgsdciej wystepujace wraz z cieszynianka, czyli Symphytum
tuberosum, Allium ursinum, Ranunculus lanuginosus, Cory-
dalis cava, Polygonatum multiflorum 1 Isopyrum thalictro-
ides, jako dominujace 1 wyrdzniajace w zespole wymieniaja
réwniez Mucina i in. (1993) z Austrii.

Cieszynianka wiosenna zajmuje specyficzne mikrosie-
dliska i nie wykazuje tendencji do rozprzestrzeniania si¢.
Tumidajowicz (1964) stwierdzila brak populacji cieszy-
nianki w sgsiednich lasach o podobnych warunkach sie-
dliskowych, jakimi cechuje si¢ stanowisko w Mogilanach,
brak rozprzestrzeniania si¢ tam tego gatunku potwierdzaja
badania Gajewskiego i in. (2011). Podobnie dzieje si¢ na
Pogorzu Cieszynskim, gdzie roslina trzyma si¢ $cisle sta-
nowiska, nie zmienia go i nie kolonizuje nowych miejsc,
a jedynie wykazuje coroczne fluktuacje liczebnosci na
stanowisku (Roézanski 2001b; Roézanski, Dziedzic 2003).
Zachowanie fitocenoz pogorskiego lasu brzostowo-jesiono-
wego pozwoli na utrzymanie oraz przetrwanie cieszynianki

wiosennej jako gatunku zwigzanego z tym syntaksonem. Na
terenie Pogdrza Cieszynskiego znajdujg si¢ cztery miejsca
wystgpowania cieszynianki objete ochrong rezerwatowa.
Ponadto szczegblna ochrona tej rosliny, na terenach niepod-
legajacych ustawowym formom ochrony przyrody, zapew-
niana jest przez lesnikow na gruntach w zarzadzie Lasow
Panstwowych. Racjonalna gospodarka le$na, ze wzgledu
na konieczno$¢ utrzymania zajmowanych przez t¢ rosling
fitocenoz, moze przyczyni¢ si¢ do skutecznej jej ochrony
czynnej, co sygnalizowano w réznych opracowaniach doty-
czacych cieszynianki. Najwazniejsze to niedopuszczanie do
nadmiernego odnowienia naturalnego gatunkéw niezwiaza-
nych ze zbiorowiskiem Hacquetio-Fraxinetum excelsioris
oraz zapobieganie nadmiernemu zacienieniu i przeswietle-
niu (Duda et al. 2001; Malara et al. 2004; Henel 2000). Ist-
nieje poglad, ze teren Pogorza Cieszynskiego, ktory obecnie
— z uwagi na zyzne gleby — w wigkszos$ci charakteryzuje si¢
polami uprawnymi lub pozostatymi po nich nieuzytkami,
w przesztosci porastata puszcza pierwotna (Wilczek et al.
2014), prawdopodobnie ze znacznie wicksza liczba ptatow
zbiorowiska Hacquetio-Fraxinetum excelsioris niz obecnie.
Swiadczyé o tym moze wystepowanie cieszynianki na kaz-
dym, nawet malym obszarze le§nym tego terenu, chociaz
w ograniczonych i specyficznych mikrosiedliskach.

5. Podsumowanie wynikow i wnioski

Na podstawie badan sformutowano nastepujace wnioski:

1. Glownym zbiorowiskiem z udzialem cieszynianki
wiosennej w Polsce jest pogorski las brzostowo-jesionowy
— Hacquetio-Fraxinetum excelsioris, zanotowany na prawie
wszystkich objetych analizg stanowiskach na Pogoérzu Cie-
szyhskim, a takze poza nim (Kotlina Zywiecka, Pogorze Sla-
skie i fragmentarycznie na Slasku Opolskim).

2. Zbiorowiska na izolowanych stanowiskach cieszynianki
reprezentowane sg przez dwa zespoly gradowe — fragmen-
ty gradu wschodniopolskiego — Tilio cordatae-Carpinetum
betuli (Pogoérze Wielickie, Obnizenie Gornej Warty) oraz
fragmenty gradu zachodniopolskiego — Galio sylvatici-Car-
pinetum (Grudzice).

3. Czgs¢ fitocenoz wykazuje bardzo silne znieksztalcenie,
przez co niemozliwa jest ich klasyfikacja (Beskid — Slaski
i Zywiecki). Pozostate fitocenozy wykazuja charakter przej-
Sciowy 1 nie zostaty sklasyfikowane, ze wzgledu na ich wy-
dzielenie z diagramu.

4. W zespole Hacquetio-Fraxinetum excelsioris po raz
pierwszy w Polsce zostaly wydzielone podzespoly typicum
i allietosum oraz dla kazdego z nich warianty.

5. Za wyrdzniajace zespot nalezatoby uznaé te gatunki,
ktére najczgsciej wystepuja z cieszynianka wiosenng, czyli
Symphytum tuberosum, Allium ursinum, Ranunculus lanugi-
nosus, Corydalis cava.
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Abstract. The strictly protected Hacquetia epipactis, which natural range has its north-eastern limit in the area of the Cieszynskie
Foothills, is one of the most interesting rarities of Polish flora. For one and a half centuries H. epipactis was popular with scientists
resulting in a relatively high number of papers addressing this plant. Usually, however, the characteristics of sites where H.
epipactis occurs have been overlooked by the researchers. The aim of this work was to fill this gap, at least partly, by determining
plant associations that are preferred by this species. Based on previous phytosociological records and by implementing numerical
classification methods, it was found that the Hacquetio-Fraxinetum excelsioris Marinc¢ek 1990, which is divided into two
subassociations (typicum and allietosum with other variants), is the main association in which this plant species occurs. In isolated
sites, mostly outside the Cieszynskie Foothills, it also appears in fragments of Galio sylvatici-Carpinetum betuli Oberd. 1957 and

Tilio cordatae-Carpinetum betuli Tracz. 1962 associations.
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1. Introduction and aim of the study

The north-eastern edge of the territorial range of Hacquetia
epipactis (Scop.) DC of the Umbelliferae (Apiaceae) tamily
is found in Poland. Its sites in the Silesian areas of Cieszyn
and Opole were the first ones described in today’s Poland
(Wimmer 1857), although the plant presumably was known in
this area much earlier. Evidence of this observation is found,
among others, in the specimens of a herbarium collected in
1830, which today is part of the herbarium collection of the
Museum of Natural History at the University of Wroclaw
(Guzikowa 1970; Duda et al. 2001; Henel 2006).

Many researchers have devoted their attention to Hacquetia
epipactis, mainly in determining its distribution in Europe, but
also in describing its biology, morphology, ecology, classifi-
cation of plant communities, protection, and even restoration,
pharmacology and ethnography (Kolbenheyer 1862; Hegi
1926; Szafer 1929; Koztowska 1936; Tumidajowicz 1964; Gu-
zikowa 1970; Marincek 1990; Karcz, Trzaski 1995; Duda et
al. 2001; Henel 2006; Gajewski et al. 2011; Wika et al. 2014).

The popularity of Hacquetia epipactis among the inhabi-
tants of the Cieszynskie Foothills did not always benefit the
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plant, which was already noted at the beginning of the 20th
century (Simm 1924). Frequent flower picking and plant re-
moval contributed to the reduction of its population (Guzik
etal. 2008). Hacquetia was listed as a fully protected species
only on 9 July 2004, as a result of the effort of naturalists.
It is also on the “Red list of plants and fungi in Poland” as a
species vulnerable to extinction in isolated stands outside of
its main area of occurrence (Zarzycki, Szelag 2006).

Research on the classification of plant communities
which include Hacquetia epipactis in Poland, including the
Cieszynskie Foothills, as well as other parts of Europe, are
incomplete. The adjoining Moravian Gate indicates a con-
nection between the Polish sites of H. epipactis with sites in
the southern part of its range. Therefore, it is reasonable to
develop a classification of plant communities to protect the
specific habitats and plant communities where H. epipactis
is found. Despite many studies about this plant, no full phy-
tosociological characterization exists or if so, it is limited
to a specific, isolated site. The aim of this paper is to cha-
racterize the phytocoenoses of Hacquetia epipactis and to
classify the plant communities where it occurs on the basis
of collected phytosociological documentation.
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2. Methodology

The study included most of the known and new sites
of Hacquetia epipactis in the Cieszynskie Foothills (Pelc
1969), as well as some sites outside of this area (Tumida-
jowicz 1964; Guzikowa 1970; Zajac, Zajac 2001; Henel
2006). To carry out the analysis, 46 phytosociological re-
cords were made in selected areas using the Braun-Blanquet
method (Pawlowski 1972) and 36 phytosociological records
were used from the archives of the Department of Forest
Botany and Nature Protection of the Agricultural Academy
of Krakow (currently the Department of Forestry Biodi-
versity, Institute of Ecology and Silviculture, University of
Agriculture, Krakow) (Skrzydtowski 2000; Rézanski 2001a,
2001b). The numerical classification was performed for a
total of 82 phytosociological records, placed on an ATPOL
grid (Fig.1). The recorded sites of Hacquetia epipactis were
located at an altitude of 160-650 meters above sea level.
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Cluster analysis was used to determine the relationship of
the similarity between each pair of compared phytosociolo-
gical records (Sneath, Sokal 1973; Dzwonko 1977a, 1977b).
Due to the non-vectorial nature of the Braun—Blanquet scale,
the results had to be transformed into numerical data. We
adopted a method in which species of low quantity have a
relatively significant impact on the similarity between the
compared records. In order to calculate the similarity between
phytosociological records for qualitative and quantitative
data, the modified Marczewski—Steinhaus index was used
(Rozanski 1988). The matrix of similarities between each
pair of phytosociological records was classified according to
the agglomeration of unweighted pair group method with
arithmetic mean (UPGMA) (Sneath, Sokal 1973 Dzwonko
1977a, 1977b). As a result, grouping the phytosociological
records by cluster analysis produced dendrograms of qualita-
tive and quantitative data. A dispersion diagram is produced
when they are assembled together (Dzwonko, Grodzinska
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Figure 1. Localities of phytosociological records with Hacquetia epipactis in ATPOL grid system. Explanations: PC — Cieszynskie Foothills
with one plot in the Slaskie Foothills (26), GR — Grudzice, SO — Opole Silesia, OGW — Upper Warta Depression, MO — Mogilany, KZ —

Zywiec Valley, BS — Silesian Beskid.
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1979). The groups distinguished in this manner were used for
the final classification of the analysed records and phytoso-
ciological tables were produced using the classical methods
of observation and comparison (Pawlowski 1972). The study
includes only those phytosociological tables for the distin-
guished Hacquetio-Fraxinetum excelsioris communities.

The calculations and figures in this part of the study were
performed using Canoco and Statistica statistical software. The
nomenclature of vascular plants is from Mirek et al. (2002).

3. Results

Classification of the plant communities with Hacquetia
epipactis

In order to classify particular types of forest communities
selected for the presence of one plant, a dendrogram pair was
used, calculated for qualitative and quantitative data (Fig. 2, 3).
A record as included in the same community when its similarity
was no less than 0.33, although depending on the needs of study,
this criterion can be somewhat modified (Dzwonko 1977a).

The analysis of all 82 records in the dispersion diagram
(Fig. 4) ultimately resulted in the identification of 74 records,
with the remaining eight unclassified. Based on a qualitative
scale, two large groups were identified as sub-associations:
typicum (Table 1) and allietosum (Table 2) of the Hacqu-
etio-Fraxinetum excelsioris association, as well as two small
groups, designated as fragments of the Tilio cordatae-Car-
pinetum betuli and Galio sylvatici-Carpinetum betuli asso-
ciations. On the other hand, based on quantitative scale five
sub-association’s variants were identified.

The final classification of the distinguished plant, con-
firming the results of the studies of Rézanski (2001b) and
Rozanski and Dziedzic (2003), according to the taxonomy
of Polish communities (Matuszkiewicz 2005) is as follows:
Class: Querco-Fagetea Br.-Bl. et Vlieg. 1937,

Order: Fagetalia sylvaticae Pawl. in Pawt. Sokot. et Wall.

1928;

Alliance: Tilio platyphyllis-Acerion pseudoplatani Klika

1955;

Association: Hacquetio-Fraxinetum excelsioris Ma-
rin¢ek 1990;
Sub-association: Hacquetio-Fraxinetum excelsioris
allietosum — 34 records;
Variants:

Typical — 22 records;

With Fagus sylvatica — 12 records;
Sub-association: Hacquetio-Fraxinetum excelsioris
typicum — 30 records;

Variants:
With Ulmus scabra — 12 records;
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Figure 2. Dendrogram of phytosociological records similarity
made for Hacquetia epipactis plots on Cieszynskie Foothills and
in the selected places in Poland according to quantitative scale

Poor — 9 records;
Disturbed — 9 records;

Alliance: Carpinion betuli Issl. 1931 em. Oberd. 1953;
Association: Tilio cordatae-Carpinetum betuli Tracz.
1962 — 8 records;

Association: Galio sylvatici-Carpinetum betuli Oberd.
1957 — 2 records.
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Figure 3. Dendrogram of phytosociological records similarity made
for Hacquetia epipactis plots on Cieszynskie Foothills and in the
selected places in Poland according to transformated quantitative scale

Characteristics of forests with Hacquetia epipactis

1. Tilio platyphyllis-Acerion pseudoplatani alliance
1.1. Hacquetio-Fraxinetum excelsioris association

The vast majority of forests or their fragments in the Cieszyn-
skie Foothills part of this association, whose characteristic plant
is primarily Hacquetia epipactis, as well as Fragaria moschata,
Veronica montana, Actaea spicata, Orchis pallens, Thalictrum
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aquilegifolium and locally Arum alpinum. Distinguishing this
new association in Poland has sorted out previously existing
inconsistencies in the classification of different, multi-species,
fertile deciduous forests in the Cieszynskie Foothills. In nume-
rically analyzing the records, two different sub-associations of
this association were distinguished — #ypicum and allietosum,
which were further divided into variants (Fig. 4).

1.1.1. Sub-association typical of Hacquetio-Fraxinetum ex-
celsioris typicum (Table 1)

The main distinguishing feature of this sub-association is the
almost complete lack of Allium ursinum. The frequency and co-
verage of the characteristic and differential species of the asso-
ciation, including Hacquetia epipactis, are much greater than in
the allietosum sub-association. Fraxinus excelsior and Quercus
robur form the tree layer, with 7ilia cordata, Acer pseudopla-
tanus and Ulmus scabra also occurring. The artificially intro-
duced species of Picea abies and Larix decidua are also found
here, while Fagus sylvatica and Acer campestre are very rare.
The second tree layer most often consists of Carpinus betulus,
which is also present in the upper layer, with Tilia cordata and
Acer platanoides in some patches. The shrub layer in this sub
-association is poor, with only Sambucus nigra, Lonicera xylo-
steum and Corylus avellana occurring in significant amounts.
The forest floor is covered in the range of 55-85% and there
is no single dominant species. Some of the phytocoenoses are
distinguished by a poor forest floor or tree layer. They are cha-
racterised by a significant share of Anemone nemorosa, Mer-
curialis perennis, Galeobdolon luteum, Symphytum tuberosum,
and Ficaria verna. Hacquetia epipactis found in this sub-asso-
ciation has optimal conditions for development, forming large
clumps with short stems, and is not threatened by competition.

Three variants were distinguished in the typicum sub-as-
sociation: (1) with Ulmus scabra, (2) poor and (3) disturbed:

1.1.1.1. The Ulmus scabra variant seems to represent the
most typical form of the association, even though it is not found
in as fertile habitats as the allietosum sub-association. The tree
stand almost always has two layers and is generally well pre-
served. The upper, emergent layer consists of Fraxinus excel-
sior and Quercus robur, but also Ulmus scabra, Tilia cordata,
and less frequently Acer pseudoplatanus and A. platanoides.
The second, tree layer is formed mostly of 7ilia cordata, Carpi-
nus betulus as well as Acer platanoides and Ulmus scabra. The
shrub layer is not very varied, consisting of Sambucus nigra,
a few Crataegus monogyna and Crataegus laevigata as well
as Corylus avellana. The herb layer has relatively large num-
bers of Hacquetia epipactis, with an average coverage of 70%.
Additional species most commonly include: Galeobdolon lu-
teum, Asarum europaeum, Symphytum tuberosum, as well as
Anemone nemorosa and Ficaria verna. In addition to Hacqu-
etia epipactis, one of the characteristic Hacquetio-Fraxinetum
excelsioris association species also found here is the locally
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Figure 4. Dispersion diagram made of two dendrograms according to quality and quantity scale for 82 phytosociological records with Hacquetia
epipactis with determined syntaxa. Classification of plant communities: I — association Hacquetio-Fraxinetum excelsioris: 1.1 — sub-association
Hacquetio-Fraxinetum excelsioris allietosum, A — typical variant, B — Fagus sylvatica variant, .II — sub-association Hacquetio-Fraxinetum
excelsioris typicum, C — Ulmus scabra variant, D — poor variant (vegetation quantity) E — disturbed variant, Il — Carpinion betuli: F — Tilio
cordatae-Carpinetum betuli, G — Galio sylvatici-Carpinetum betuli,without frame with letter — unclassified phytosociological records

differential Arum alpinum. No species from the Vaccinio-
Pice-etea class were noted; Carpinion betuli species and other
species were also rarely found. Species of the Fagetalia
sylvaticae order and the Querco-Fagetea class dominated.
1.1.1.2. The poor variant is primarily distinguished by
the clearly distorted layer of trees. Artificially planted Qu-
ercus robur and Picea abies often dominate here. Gaps in
the upper tree layer are filled by Carpinus betulus and Acer

pseudoplatanus. The tree stand is actually characterised by
a single-layered structure. The shrub layer consists of large
numbers of only Lonicera xylosteum and Sambucus nigra.
No species characteristic for the association is found in the
herb layer, except for the small number of Hacquetia epi-
pactis. Only the Fagetalia sylvaticae order is represented
by a large number of characteristic species, in even greater
numbers than in the previous variant. Large coefficient va-
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Table 1. Sub-association Hacquetio-Fraxinetum excelsioris typicum in the Cieszynskie Foothills and adjacent areas

Association Hacquetio-Fraxinetum excelsioris Marincek 1990
Subassociation typicum
. brzostowy z Ulmus scabra
Variant Witl:vl}}lmus scabra
Successive No of record 1 2 3 4 5 6 7 8 9 0 11 12
Terrain No of record 26 22 23 109 303 213 214 212 215 206 205 204
Location i é § é § % § 5 § § é §
Date - day 100 6 6 4 28 12 19 12 19 28 19 19
Date - month 4 4 4 4 6 5 7 5 7 6 7 7
+ @ 0 0 = = = = = = e
Year 5l § £ 8§ § 8§ 8§ 8 8 8 8§ 8
Exposure % % E % = % é % cz = ; =
Slope degree 10 20 10 20 30 22 25 19 25 28 28 27
Density of tree layer al 80 55 95 50 65 60 40 50 70 60 65
Density of tree layer a2 10 10 30 30 30 60 40 20 30 30
Cover of shrub layer b 30 60 40 25 20 50 35 15 40 15 30 35
Cover of herb layer ¢ 50 70 70 70 50 9 65 8 70 75 50 60
Cover of moss layer d 20 5 1 1 1 1 5 1
Area of record [m?] 100 100 150 225 250 400 400 400 400 250 250 250
No. | Number of species 26 18 25 28 31 29 37 30 26 27 29 22
Trees:
V | Fraxinus excelsior al 3 3 + 3 4 3 3 4 2
a2 . . 2
b 2 . . . 1 3 + + +
c . . 2 2 2 1 2 + 1 +
[ | Acer pseudoplatanus al 1 2 . 2
a2 + 2 . . . .
b . . 2 . . 1 1 +
c 1 + 1 1 + 1
VI | Acer campestre a2 + . .
b . 1 +
C + + +
1 | Ulmus scabra al 1 1 1 3 2
a2 2 2 2 2 1 2
b 1 1 1
[¢ . + +
1 | Tilia platyphyllos al + .
b +
+




279

M. Mijal / Le$ne Prace Badawcze, 2015, Vol. 76 (3): 273-296

2 > = - =
a
o, > = -
N
Kouejsuo))
Iy —
& = g )
= > 2 = =
S | mopSdzg Q) €00 STd 8BRw 8w &g
Q oo | mopIBdIZq g €00 N w3 g R g =
X oo mopEZd &« g0 N 0w R R -8 Qg
N~ | mopBdizg Q) €00 N w ] S 2=
el
Q
T8 o mopdza w v K0T M v R S w3 8 g
o S o v
N & S| mopBdizq X 00T  MN o« R S8 a8
3 . .
2 T S| mopBdizq X P00z MN v R & K R » o F o +
<
= QT MopBEd v o+ WL M w28 - 88
=
i
3 g Q2| MopPBdizq v00T M v g wEN
gl
5| = 5 O wuozpoiSQ e €00T  STd 2228w 84
g
5
= S | owmiz w POOT MNN R 2 -2 8 -8 &
~
Ry
& ~ 2 S| Amopmp © p00z  dST v R o v &9
g £ - o
g £
-
3 me AMopIND @« 00T M w R - 2 2w &R -
=)
S S 8| Ao 2w p0T MSM 2 8 R 28 - § R -
0]
on
2 2 g Awopmp @ 0T MS ~ 8 -2 822 da9a
e
o]
0 —
S o S| AmopmD o« H0T MS =~ 2 8K 8w T oo o
T 2| AmopmD 00T MS © 8w 8w 8 R
© o | AmopmD 00T MS =~ R 8 284 - +




280

I

I

v

I

VI

1I

VI

VI

Carpinus betulus

Tilia cordata

Fagus sylvatica

Cerasus avium

Acer platanoides

Quercus robur

Alnus glutinosa

Alnus incana

Padus avium s.s.

Picea abies

Larix decidua decidua
Betula pendula
Sorbus aucuparia s.s.
Shrubs:

Sambucus nigra

Corylus avellana

Crataegus laevigata

Lonicera xylosteum

Hedera helix

M. Mijal / Le$ne Prace Badawcze, 2015, Vol. 76 (3): 273-296

al . . 1

al + 1 1 3
a2 . . . 1

al

a2

al +
a2

a2

al 2 3 2 +
a2

al . +

al

al
a2 . . . 1

al
al

al

o o o o o o o
\S}

—

+ + +

[\ —_

(o2 o)

W 4+ = N

—_ w4+

—_ N = N

-+ o+ o+




M. Mijal / Le$ne Prace Badawcze, 2015, Vol. 76 (3): 273-296

1 + 3 2 +
1 1 2
+
1 1 3 1 1 1 + 1
1 2 1 + + 2 2 2
+ 1 +
+
1 1
3 1 + +
1
1 + + 1
+
+ +
2 1 1 1 1
2 2 2 +
+ +
+
2 + 1 1 1
+ 1 +
1 + 2
+ +
+ +

I

v

I

v

I

I

v

v

I

v

i

v

v

I

11T

1I

1I

1I

I

1T

1I

111
11T
11T

11T

11

11T

1I

281

v

II

v

I

II

11
II

111

11T

111

II



282

VI

VI

1I

I

v

M. Mijal / Le$ne Prace Badawcze, 2015, Vol. 76 (3): 273-296

Crataegus monogyna

Euonymus europaeus

Viburnum opulus

Ribes uva-crispa
Daphne mezereum
Herbs:

Ch. et *Dif Hacquetio-Fraxinetum excelsioris Marincek
1990 et **Tilio platyphyllis-Acerenion pseudoplatani Klika
1955

Hacquetia epipactis

*Symphytum tuberosum
*Ranunculus lanuginosus

**Actaea spicata

Fragaria moschata

*Arum alpinum

Ch. Alno-Ulmion minorisBr.-Bl et R. Tx. 1943
Ficaria verna

Anthriscus nitida

Circaea lutetiana

Stachys sylvatica

Ch. Carpinion betuli Issler 1931 em. Oberd.1953
Lathyrus vernus

Vinca minor

Galium schultesii

Ch. Fagion sylvaticae R.Tx.et Diem. 1936
Galium odoratum

Dentaria glandulosa

Ch. Fagetalia sylvaticae Pawl. 1928
Asarum europaeum

Galeobdolon luteum s.l.

Mercurialis perennis

Primula elatior

Carex sylvatica

Polygonatum multiflorum
Pulmonaria obscura

Hepatica nobilis

Isopyrum thalictroides

Euphorbia amygdaloides

Glechoma hederacea

Paris quadrifolia

Allium ursinum

Euphorbia dulcis
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Ajuga reptans

Impatiens noli-tangere
Lilium martagon

Adoxa moschatellina
Sanicula europaea
Corydalis cava

Gagea lutea

VI | Ch. Querco-Fagetea Br.-Bl. et Vlieg. 1937
Anemone nemorosa
Aegopodium podagraria
Geum urbanum

Milium effusum

Viola reichenbachiana
Brachypodium sylvaticum
Rubus hirtus

Melica nutans
Catharinea undulata

VII | Ch. Betulo-Adenostyletea Br.-Bl. 1948
Petasites albus

VIII | Other:

Chaerophyllum temulum
Oxalis acetosella

Urtica dioica

Galium aparine s.s.
Alliaria petiolata
Lamium album

Brachythecium sp.

Eurhynchium sp.

+ + 1
+
1 2 2 3 1 3 + 4 1
+ . 3 2
+  + o+ + 1 1 + 1
1 . +
+ o+ o+ + o+ o+ 1
+ 2 + 2 + 1
+
1 1
1
+ 1
+
+ + + o+
+ + + 2

Occasionally species: Aesculus hippocastanum 204:R; Athyrium filix-femina 213:R; Caltha palustris 5:1; Carex digitata 107:+; Chrysosplenium alternifolium 12:+;
Corydalis solida 109:+; Dentaria bulbifera 102:1; Dryopteris filix-mas 107:+; Galanthus nivalis 12:1; Geranium phaeum 105:R; Hypericum hirsutum 214:+; Impa-
tiens parviflora 303:+; Lamium maculatum 26:+; Luzula luzuloides 5:+; Maianthemum bifolium 5:+; Marchantia polymorpha 5:+; Mnium undulatum 12:+; Plagiothe-
cium laetum 205:+; Plagiotecium sp. 303:+; Poa nemoralis 205:1; Quercus rubra 215:+; Rubus caesius 303:+; Rubus idaeus 214:1; Rosa canina (b) 23:R; Salvia
glutinosa 214:+; Senecio fuchsii 214:+; Stellaria holostea 105:R; Viola mirabilis 206:+.

Ch. — characteristic species; Dif* — local differential species

lues of coverage were attained for Mercurialis perennis,
Symphytum tuberosum, Ficaria verna, Anemone nemorosa,
Polygonatum multiflorum and Pulmonaria obscura, which
was not noted in the previous variant.

1.1.1.3. The disturbed variant, like the poor variant, is cha-
racterised by an unnatural, single-layered tree stand, which
consists of Fraxinus excelsior, Larix decidua, Picea abies, as
well as a smaller numbers of Alnus glutinosa and Betula pen-
dula, mostly from plantings. The only substantial species in
the shrub layer is Sambucus nigra. Hacquetia epipactis is the
only plant characteristic of the association. The forest floor
is generally very poor, with only Fagion sylvaticae being di-

stinguished with a larger coverage ratio compared to other
variants, and this is due to two species — Galium odoratum
and Dentaria glandulosa. Also important are Mercurialis pe-
rennis, Hepatica nobilis and Anemone nemorosa.

1.1.2. The Hacquetio-Fraxinetum excelsioris allietosum sub
-association (Table 2)

This sub-association is distinguished primarily by the mass
occurrence of Allium ursinum. Despite this, the phytocoenosis
included in this syntaxon is characterized by a large number of
species, more than in the typicum sub-association (by an ave-
rage of three in specific surveys). The tree stand is made up of
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multiple species and consists of two layers. The emergent layer
most often consists of Fraxinus excelsior, Acer pseudoplata-
nus, Fagus sylvatica, Tilia cordata and Ulmus scabra; while the
second tree layer usually has Carpinus betulus, and more rarely,
Tilia cordata. The only unnatural element in the tree layer of
this sub-association appears to be Quercus robur. The shrub
layer has a very large proportion of Sambucus nigra, consisting
of over 50% of coverage, and more rarely Crataegus monogy-
na. The herb layer is characterised by 90—-100% coverage, with
the aforementioned Allium ursinum, as well as considerable
proportions of Mercurialis perennis, Asarum europeum, Fica-
ria verna and Galeobdolon luteum. Hacquetia epipactis has a
low abundance, small clumps and long stems.

Two variants were distinguished in the allietosum sub-
association — typical and with Fagus sylvatica:

1.1.2.1. The typical variant is characterised by a significant
share of Fraxinus excelsior and Quercus robur in the upper,
emergent layer, while Carpinus betulus, Acer campestre and

Tilia cordata are the most abundant in the second, tree layer.
The shrub layer is represented by Sambucus nigra and Crata-
egus monogyna as well as C. laevigata. The forest floor has a
much larger share of individual species than in the Fagus sy-
lvatica variant. Hacquetia epipactis is characterised by small
numbers, in contrast to the large proportion of species from
the Alno-Ulmion alliance, especially Ficaria verna; as well
as from the Fagetalia sylvaticae order, in which Mercurialis
perennis is distinguished. Aegopodium podagraria, from the
Querco-Fagetea class, has a large coverage ratio. It seems that
if it were not for the large proportion of Quercus robur, this
variant could be considered completely natural and optimal
for Hacquetia epipactis, subject to interspecific competition.
1.1.2.2. The with Fagus sylvatica variant in the tree layer
is also characterized by the presence of Tilia cordata, Acer
pseudoplatanus, Quercus robur and Larix decidua in addition
to the species from which it derives its name. The shrub layer
is actually represented by only Sambucus nigra. As in the pre-
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Table 2. Sub-association Hacquetio-Fraxinetum excelsioris allietosum in the Cieszynskie Foothills and adjacent areas

Association Hacquetio-Fraxinetum excelsioris Marincek 1990
Subassociation allietosum
Variant typical
Successive No of record 1 2 3 4 5 6 7 8 9 10 11 12 13
Terrain No of record 25 413 24 518 513 414 415 416 514 552 526 524 525
Location 2 =72 5 5§ Z Z Zz Z Z = & & &
= 2 0o ©o 2 2 2 2 2 5 &8 & 8
Date - day 6 15 6 8 8 15 15 6 8 5 28 28 28
Date - month 5 4 5 4 4 4 5 5 5 4 5 4 4 4
E <t 0 <t [N (o) [e2] (e (o] (=) [l (=) [ (=)
Year 2§28 358 % 8 EE g
£
Exposure § = é-] w2 %J mom 22 3 Z E %
=
Slope degree 5 11 8 10 20 18 15 18 25 10 5 8 30
Density of tree layer al 8 70 100 75 75 70 70 70 8 8 30 65 70
Density of tree layer a2 .5 10 20 20 15 15 40 5 10 60 30 30
Cover of shrub layer b 5 5 S 10 15 25 5 5 20 60 55 65 70
Cover of herb layer ¢ 100 95 100 90 95 95 8 90 95 95 100 80 95
Cover of moss layer d
Area of record [m?] 225 300 225 400 400 300 300 400 400 400 250 400 250
No. | Number of species 18 21 18 20 19 30 35 38 26 38 42 39 38
Trees:
VI | Fraxinus excelsior al 3 4 3 2 4 4 4 . . 2 .
a2 . 1 3 + 1
b | + + + + 4+ . + 1 +
+ 1 + +
1L | Acer pseudoplatanus al . . 1
b .
c 3
VII | Acer campestre al . . . . . . . . . . +
a2 2 1 + + 1 1
b . +
+ 1 . + +
1L | Ulmus scabra al + + 4 4
a2
b .
c + 4+ . +
1L | Tilia platyphyllos b 1
c
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Carpinus betulus

Tilia cordata

Fagus sylvatica

Cerasus avium

Acer platanoides
Quercus robur

Alnus glutinosa

Abies alba

Padus avium s.s.
Picea abies

Larix decidua decidua

Ulmus laevis

Ulmus minor

Betula pendula
Sorbus aucuparia s.s.
Shrubs:

Sambucus nigra
Hedera helix
Crataegus monogyna
Lonicera xylosteum

Euonymus europaeus

Corylus avellana
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VII
VI
VI

1I

I

VI

Crataegus laevigata

Viburnum opulus
Daphne mezereum
Cornus sanguinea
Herbs:

Ch. et *Dif Hacquetio-Fraxinetum excelsioris Marin¢ek

1990 allietosum

*Allium ursinum
Hacquetia epipactis
*Ranunculus lanuginosus
*Symphytum tuberosum
Fragaria moschata

Arum alpinum

Ch. et *Dif Tilio platyphyllis-Acerenion pseudoplatani

Klika 1955
*Actaea spicata

*Veronica montana

Ch. Alno-Ulmion minoris Br.-Bl et R. Tx. 1943

Ficaria verna

Anthriscus nitida
Circaea lutetiana
Stachys sylvatica

Lamium maculatum

Chrysosplenium alternifolium

Geranium phaeum

Festuca gigantea

Ch. Carpinion betuli Issler 1931 em. Oberd.1953

Lathyrus vernus
Vinca minor
Lathrea squamaria s.s.

Galium schultesii

Ch. Fagion sylvaticae R.Tx.et Diem. 1936

Galium odoratum

Dentaria glandulosa

Ch. Fagetalia sylvaticae Pawl. 1928

Mercurialis perennis
Asarum europaeum
Galeobdolon luteum s.1.
Pulmonaria obscura
Primula elatior
Glechoma hederacea
Polygonatum multiflorum
Hepatica nobilis
Euphorbia amygdaloides

Impatiens noli-tangere
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Paris quadrifolia
Isopyrum thalictroides
Euphorbia dulcis

Ajuga reptans

Carex sylvatica

Adoxa moschatellina
Lilium martagon
Galanthus nivalis
Sanicula europaea
Corydalis cava
Dryopteris filix-mas
Astrantia major

VII | Ch. Querco-Fagetea Br.-Bl. et Vlieg. 1937
Anemone nemorosa
Aegopodium podagraria
Milium effusum

Viola reichenbachiana
Geum urbanum
Geranium robertianum
Brachypodium sylvaticum
Poa nemoralis

Salvia glutinosa
Campanula trachelium
Melica nutans

VI | Ch. Betulo-Adenostyletea Br.-Bl. 1948
Petasites albus

Senecio nemorensis s.s.
IX | Ch. Epilobietea angustifolii R. Tx. Et Prsg. 1950
Fragaria vesca

Senecio fuchsii

X | Inne / Other:

Urtica dioica

Oxalis acetosella

Galium aparine s.s.
Maianthemum bifolium
Alliaria petiolata
Athyrium filix-femina
Impatiens parviflora
Dryopteris carthusiana
Hypericum hirsutum

Chaerophyllum hirsutum s.s.

Carex brizoides

+ W

+

L

e S S S SR

o4+ o= W

Occasionally species: Anemone ranunculoides 526:+; Caltha palustris 5:1; Carex panicea 617:+; Carex pilosa 34:3; Carex sp. 540:+; Colchicum
autumnale 552:1; 526:R; Deschampsia caespitosa 415:+; Dryopteris dilatata 414:+; Equisetum arvense 526:+; 617:+; Eurlynchium sp. 314:+; Fis-
sidens taxifolius 512:+; Melandrium rubrum 540:+; Myosoton aquaticum 526:+; Phyteuma spicatum s.s. 414:R; Plagiotecium sp. 303:+; Pteridium
aquilinum 540:+; Pyrus communis (b) 526:+; Rubus hirtus 616:+; Rubus idaeus 214:1; Rubus plicatus 616:+; Rumex sp. 540:R; Rumex sanguineus

616:+; Scilla bifolia 526:+; Scrophularia nodosa 526:R; Stellaria holostea 540:+; Taraxacum sect. vulgaria 552:R; 525:+

Ch. — characteristic species; Dif* — local differential species
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vious variant, the forest floor is dominated by A/lium ursinum, lium odoratum, Mercurialis perennis, Asarum europaeum and
with Hacquetia epipactis characterised by a larger share, and Anemone nemorosa. The remaining species are more common
Ficaria verna occurring sporadically in contrast to the previous in the typical variant, as is the average number of total species

variant. Significantly greater consistency is achieved by Ga- in individual records (by an average of five species).
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2. Carpinion betuli

2.1. Tilio cordatae-Carpinetum betuli, fragments of the
association

In contrast to the Hacquetio-Fraxinetum excelsioris, the
phytocoenosis of Tilio cordatae-Carpinion betuli with Hacqu-
etia epipactis has this plant most often found in patches at isola-
ted sites. Only one 7ilio cordatae-Carpinion betuli was noted in
the Cieszynskie Foothills (phytosociological record no. 11). All
recorded phytosociological sites classified to this association
are distinguished by flat or slightly inclined surfaces. The tree
layer usually consists of Quercus robur, Acer pseudoplatanus
and Carpinus betulus, which occur in both tree layers. Insigni-
ficant proportions of Larix decidua and Alnus glutinosa are also
found here. The shrub layer consists of Sambucus nigra, Cory-
lus avellana and Viburnum opulus. Hacquetia epipactis has an
average coverage ratio, approximately at an intermediate level
with Ulmus scabra variant and the disturbed variant of Hacqu-
etio-Fraxinetum excelsioris typicum. The herb layer lacks the
species characteristic for the Fagion sylvaticae alliance, as well
as for the Carpinion betuli alliance, including those characte-
ristic for the association. Significant coverage is provided by
Polygonatum multiflorum, Hedera helix, Pulmonaria obscura,
Asarum europaeum, Aegopodium podagraria and Galeobdo-
lon luteum. The proportions of Paris quadrifolia, Ficaria verna
and Oxalis acetosella are also quite significant.

2.2. Galio sylvatici-Carpinetum betuli, fragments of the
association

This association was only identified in Grudzice. Fragments
of this association have very few species, although the charac-
teristic Ranunculus auricomus occurs here. The tree stand has a
two-layered structure. The emergent layer consists of Quercus
robur, Tilia cordata and Ulmus laevis, while the canopy layer
is made up of Carpinus betulus and Acer pseudoplatanus. The
shrub layer is very dense and occupies 50% of the surface. It is
made up of Sambucus nigra, Acer pseudoplatanus and A. pla-
tanoides, Fraxinus excelsior, Tilia cordata and Padus avium.
Hacquetia epipactis occupies very small fragments of the forest
floor. In addition, the forest floor is very poor in species and
contains small numbers of Aegopodium podagraria, Anemone
nemorosa, Ficaria verna, Viola reichenbachiana, Ribes uva-
crispa and many seedlings of the main tree species. A signifi-
cant proportion of Hedera helix also occurs.

4. Discussion

The high interest in Hacquetia epipactis over many years
has generated various publications written by authors represen-
ting diverse fields of science, from different backgrounds and
periods, resulting in much contradictory and not always reliable
information, which cannot be unequivocally confirmed.

The earliest studies noted the close association of Hacquetia
epipactis to mixed deciduous forests. Hegi (1926) reports that
in Europe, Hacquetia epipactis occurs in deciduous forests, as
well as in alder forests and high in the mountains on grassy slo-
pes adjacent to dwarf mountain pine. Then, these forests were
included into the Fagetalia order (Koczwara 1960). Studies
from Poland mention H. epipactis as belonging to a specific as-
sociation. Koztowska (1936) included H. epipactis in the Fage-
tum calcareum cieszynicum association, but the literature most
often reports that its optimal occurrence is in hornbeam associa-
tions (Tumidajowicz 1964; Pelc 1969; Guzikowa 1970; Duda et
al. 2001; Henel 2006; Gajewski et al. 2011). Wika et al. (2014)
described H. epipactis in a fertile beech forest — as a variant with
Hacquetia epipactis (a site in the Wislicka Escarpment reserve).
Henel (2006) also lists the riverine ash-alder and elm-ash and
mountain alder marshes as places where H. epipactis occurs.
In Slovakia in turn, this plant was listed in the “Vapnita Lipo-
va Javorina vyssieho stupna’ assemblage, which belongs to the
Tilieto-Aceretum alliance (Hancinsky 1972). In 1990, Marincek
described the limestone association Hacquetio-Fraxinetum ex-
celsioris from the Alps, and then identified it in Austria (Muci-
na et al. 1993). Its centre of distribution is located in the Julian
Alps, Austria and Croatia. In Poland, the description of this syn-
taxon is from the Wislicka Escarpment, Municipal Woods on
the Puncéwka Brook and Municipal Woods on the Olza River
reserves, while fragments have been found in the Municipal
Woods of Blogocice nature—landscape park complex (Rozanski
2001a, 2001b; Rozanski, Dziedzic 2003).

The mosaic of habitats in the Cieszynskie Foothills and se-
lected sites from all over Poland were not easy to analyse and
difficulties were exacerbated by the slight differences in the
values of similarities between groups of records and individual
ones, which represented very similar habitats serving as the
biochore for one plant species — Hacquetia epipactis. During the
analysis, it was found that the fertile deciduous forests with H.
epipactis located in the Cieszynskie foothills, classified earlier as
lowland hornbeam or alluvial forests, can be identified as the
Hacquetio-Fraxinetum excelsioris association of the Tilio-
Acerion alliance (Rézanski 2001a, 2001b; Rozanski, Dziedzic
2003), and only a few phytocenoses with sites of Hacquetia
epipactis represent non-typical hornbeam communities of the
Carpinion betuli alliance. Additionally, the research conducted
shows that the optimum occurrence of Hacquetia epipactis in a
compact range in Poland is the Hacquetio-Fraxinetum excelsioris
association, despite the fact that in many places this association is
strongly altered or difficult to identify, and additionally lacking
those species that are characteristic of the southern European
range. This problem was the basis for distinguishing two,
differing sub-associations (¢ypicum and allietosum). Marincek
(1990) distinguished two sub-associations — dentarietosum
trifoliae (including the variant with Allium wrsinum) and
omphalodetosum. None of the species distinguishing the
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Slovenian sub-associations occurs in the phytocenoses with H.
epipactis in Poland. The classification of phytosociological re-
cords showed that as much as 78% of the total area belongs to
Hacquetio-Fraxinetum excelsioris, 12% represents hornbeam
associations and 10% are unidentified phytocenoses.

The characteristic and differential species of the Hacquetio
-Fraxinetum excelsioris association, such as Lamium orvala,
Helleborus odorus, Oryzopsis virescens, Crocus neapolitanus,
Omphalodes verna often have a southern European range and
do not exist in Poland. Others, such as Actaea spicata, Orchis
pallens and Fragaria moschata are very rare in the Hacqu-
etio-Fraxinetum excelsioris (Tables 1 and 2). This may be be-
cause Hacquetio-Fraxinetum excelsioris is very poorly known
in Poland and is represented by a very impoverished form of
this syntaxon at the extreme edge of its range. The dominant
and differential association species most often occurring with
H.epipactis the association, i.e. Symphytum tuberosum, Allium
ursinum, Ranunculus lanuginosus, Corydalis cava, Polygona-
tum multiflorum and Isopyrum thalictroides were also listed by
Mucina et al. (1993) from Austria.

Hacquetia epipactis occupies specific microhabitats and
does not tend to spread. Tumidajowicz (1964) noted the absen-
ce of H. epipactis in adjacent forests with similar habitat con-
ditions, which is characteristic of the Mogilany site; Gajewski
et al. (2011) confirmed that this species has not spread there.
The same is true for the Cieszynskie Foothills, where the plant
remains in specific locations, does not change its site nor co-
lonise new ones, and only exhibits annual fluctuations in the
size of its population (Rozanski 2001b; Roézanski, Dziedzic
2003). Protecting the phytocoenoses of the Hacquetio-Fraxi-
netum excelsioris will enable the maintenance and survival of
Hacquetia epipactis as a species associated with this syntaxon.
Four locations of H. epipactis in the Cieszynskie Foothills are
in protected nature reserves. In addition, foresters in woods
administered by the State Forests ensure the special protection
of this species at sites that are outside of statutorily protected
areas. Rational forest management, due to the need to main-
tain the phytocoenoses occupied by this plant, can contribute
to its effective active protection, which has been signalled in
various studies of H. epipactis. The most important protective
actions include not allowing the excessive natural regeneration
of species unrelated to the Hacquetio-Fraxinetum excelsioris
community and avoiding excessive shade and sunlight (Duda
et al. 2001; Malara et al. 2004; Henel 2006). Some believe that
the fertile soils of the Cieszynskie Foothills, which today are
mostly crop fields or abandoned agricultural lands, indicate that
they were covered by primary forests in the past (Wilczek et
al. 2014), probably with a much higher number of patches of
the Hacquetio-Fraxinetum excelsioris community than today.
Evidence of this may be the occurrence of Hacquetia epipactis
in each, even small forested site of this area, although in limited
and specific micro-habitats.

5. Summary and conclusions

Based on the study, the following conclusions have been
formulated:

1. The main assemblage that includes Hacquetia epipac-
tis in Poland is Hacquetio-Fraxinetum excelsioris, recorded
in nearly all the sites analysed in the Cieszynskie Foothills,
as well as outside of it (Zywiecka Valley, Silesian Foothills
and fragmentarily in Silesian Opole).

2. The assemblages of isolated sites of Hacquetia epipac-
tis are represented by two hornbeam associations — fragments
of Tilio cordatae Carpinetum betuli (Wieliczka Foothills, the
Upper Warta Depression) and fragments of Galio sylvatici
Carpinetum (Grudzice).

3. Some of the phytocoenoses are very strongly distorted,
making it impossible to classify them (the Silesian Beskid and
Zywiecki Beskid). Other phytocoenoses are transitional and
were not classified because they diverged from the diagram.

4. The sub-associations fypicum and allietosum and the
variants for each of them were distinguished in the Hacquetio
-Fraxinetum excelsioris association for the first time in Poland.

5. The following species, which most frequently occur
with Hacquetia epipactis, should be acknowledged as di-
stinguishing the association: Symphytum tuberosum, Allium
ursinum, Ranunculus lanuginosus and Corydalis cava.
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