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Wystepowanie jezyn (Rubus L..) w mlodych uprawach lesnych na Plaskowyzu Kolbuszowskim

The occurrence of brambles (Rubus L.) in young forest plantations on the Kolbuszowa Plateau
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Abstract. In the Kolbuszowa Plateau forest areas, aggregations of brambles were observed most often in young forest plantations
and forest clear cuts. In the 20 plantations that we examined, 11 bramble species were found. The most common bramble species
in young forest plantations were Rubus plicatus, R. nessensis, R. hirtus, R. idaeus and more rarely R. gracilis, R. ambrosius and
R. apricus. The largest bramble aggregations occurred in plantations located in mixed pine-oak forests, subcontinental lime-oak-
hornbeam forests and drained black alder forests. In young forest plantations the Rubus species were accompanied by species
characteristic for the Vaccinio-Piceetea, Querco-Fagetea, Epilobietea angustifolii, Molinio-Arrhenatheretea and Nardo-Callunetea
associations. There are three groups of bramble species which occur in young forest plantations: I — species with thin, prostrate
and rooting stems (R. hirtus, R. apricus, R. pedemontanus), the negative impact of which on tree seedlings could have been very
significant if the bramble specimens or diaspores had been present at the moment of tree planting; II — species with strong, poorly
branched and arched stems (R. plicatus, R. gracilis, R. ambrosius, R. glivicensis), which negative influence on tree seedlings
depends on the capability of the species to produce a big, dense bush in a short period of time thereby increasing shade; III — species
with erect and relatively sparsely growing stems (R. idaeus), which are not a threat for the young forest plantations. Species with
intermediate features (e.g. R. nessensis) may have a negative impact on young plantations generating a large, dense aggregation,

however in most cases their populations only grow sparsely and do not hinder the growth of tree seedlings.

Keywords: genus Rubus, forests, south-eastern Poland

1. Wstep

W Polsce od blisko 100 lat prowadzone sg badania nad
taksonomig, chorologia i ekologia jezyn. Wedtug najnow-
szych danych liczba gatunkéw wystepujacych w Polsce wy-
nosi 105 (Malinski 2001; Kosinski, Bednorz 2003; Zielinski
2004; Zielinski, Travni¢ek 2004; Zielinski et al. 2004 a, b;
Travnicek, Zazvorka 2005; Travnic¢ek et al. 2005; Kosin-
ski 2006, 2010; Oklejewicz 2006; Kosinski, Oklejewicz
2006; Kosinski, Zielinski 2013; Oklejewicz et al. 2013;
Kosinski et al. 2014; Malinski et al. 2014, 2015; Wolanin
2015, Wolanin et al. 2016). Spotykane sa one przewaznie
na terenach le$nych, w zbiorowiskach ekotonowych oraz na
siedliskach otwartych. Poszczegodlne gatunki jezyn roznia
si¢ mniej lub bardziej pod wzgledem preferencji siedlisko-
wych, jakkolwiek bardzo czesto na matych powierzchniach
obserwuje si¢ ich kilkugatunkowe skupiska (Malinski 2001;
Oklejewicz 2006; Wolanin 2015). Na terenach lesnych Pta-
skowyzu Kolbuszowskiego duze agregacje jezyn wystepuja
najczesciej na siedliskach silnie zaburzonych. Do maso-

wego ich rozrostu dochodzi szczegdlnie czgsto w miodych
uprawach lesnych oraz na zrgbach (Wolanin 2015). Z uwagi
na silng konkurencyjno$¢ wobec uprawianych gatunkow
drzew, szybki rozrost oraz specyficzne cechy pedow, takie
jak obecno$c¢ kolcow i tendencja do splatywania si¢, w upra-
wach lesnych jezyny sa elementem wysoce niepozadanym,
traktowanym najczgsciej jako chwast i zwalczanym z roz-
nym skutkiem przez lesnikow (Gazda 2001; Lukaszewicz
2013), co jest zasadne z punktu widzenia ekonomii. Jed-
nakze w literaturze nie odnaleziono zadnych informacji na
temat badan pozwalajacych oceni¢ negatywny wpltyw jezyn
na mtode nasadzenia lesne. Dotychczas opublikowano jedy-
nie szereg informacji dotyczacych wptywu réznych czynni-
kéw (w tym takze luk w drzewostanie) na zachowania si¢
okazow w populacjach Rubus hirtus Waldst. & Kit. agg. (np.
Pancer-Kotejowa 1991; Pancer-Koteja et al. 1998; Gazda et
al. 2007; Gazda, Kochmanska-Bednarz 2010; Gazda, Janas
2011; Gazda, Szywacz 2011).

Celem badan prowadzonych na obszarach le§nych Ptasko-
wyzu Kolbuszowskiego byto sporzadzenie listy gatunkow
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jezyn oraz okreslenie czgstosci z jaka przenikaja poszczegol-
ne gatunki do mtodych upraw lesnych. Dokonano takze ogol-
nej charakterystyki warunkéw siedliskowych sprzyjajacych
wystgpowaniu jezyn w mtodych nasadzeniach. Na podstawie
znajomosci biologii poszczegdlnych gatunkdow jezyn podjeto
probe okreslenia ich mozliwego zachowania si¢ 1 ewentual-
nego negatywnego wpltywu na mtode uprawy lesne.

2. Material i metody

Badania prowadzono w mtodych nasadzeniach w obrgbie
kompleksow lesnych Plaskowyzu Kolbuszowskiego, w gra-
nicach przyjetych w pracy Wolanin (2015). Obserwacje te-
renowe prowadzono w lipcu i sierpniu 2014 r. Pod uwage
wzigto wszystkie uprawy lesne, w ktorych stwierdzono obec-
nos¢ jezyn. Do badan wybrano 20 miodych upraw lesnych
o pokryciu nasadzen nieprzekraczajacym 50%, w ktorych
odnotowano zwarte agregacje jezyn (ryc. 1).

W miejscach zdominowanych przez jezyny wykonano
spisy florystyczne (ograniczono si¢ jedynie do powierzch-
ni zaro$nigtych przez jezyny). Ponadto w terenie notowano
cechy niemierzalne, np. kondycj¢ sadzonek zaro$nigtych
przez jezyny, co pdzniej postuzyto do oceny wplywu po-
szczegblnych gatunkéw jezyn na miode nasadzenia. Zebrane
dane zestawiono w tabele robocza, ktora poshuzyta do dal-
szych analiz — okres$lono czgsto$¢ wystepowania poszczego6l-
nych gatunkéw jezyn w analizowanych uprawach, natomiast
gatunki roslin im towarzyszace pogrupowano wg ich przyna-
leznosci syntaksonomicznej, zgodnie z opracowaniami Ma-
tuszkiewicza (2007) oraz Zajac i Zajaca (2009). Ze wzgledu

na réznorodny sposob zarastania terenu gatunki jezyn stwier-
dzone w uprawach podzielono na 3 grupy: I — jezyny o cien-
kich, mocno rozgatezionych, plozacych i zakorzeniajacych
si¢ dtugopedach, tworzace plataning pedow, a w warunkach
zwigkszonego dostepu Swiatla wytwarzajace duza liczbe
rozgatezionych dtugopedow, pokrywajace zazwyczaj gesta
warstwg caty odstonigty obszar; II — jezyny o mocnych, u-
kowatych, stabo rozgat¢zionych dtugopedach, w warunkach
dobrego dostgpu $wiatta powickszajace swoj areal przez
wytwarzanie kolejnych dlugopgedéw odroslowych, z jed-
noczesnym zageszczeniem srodkowej czesci populacji, po-
wodujace zamieranie wszystkich roslin rosnacych pod ich
okapem; III — jezyny o pedach wzniesionych, w miar¢ luzno
utozonych, w przypadku ktérych sposob kolonizacji terenu
nie rozni si¢ znaczaco zarowno w warunkach umiarkowane-
go ocienienia, jak 1 zwigkszonego dostgpu $wiatta. Na pod-
stawie powyzszych analiz oraz obserwacji prowadzonych
pod katem sposobu zarastania terenu dokonano oceny ewen-
tualnego negatywnego wplywu poszczegdlnych gatunkow
jezyn na mtode uprawy.

3. Wyniki

W uprawach stwierdzono 11 gatunkéw jezyn (ryc. 2), co
stanowi 1/3 ogodlnej liczby gatunkéw jezyn wystepujacych
na Plaskowyzu Kolbuszowskim (Wolanin 2015). Najcze$ciej
wystepowaly: Rubus plicatus, R. nessensis, R. hirtus, R. ida-
eus; zdecydowanie rzadziej — R. gracilis, R. ambrosius 1 R.
apricus, pozostate gatunki byly obserwowane sporadycznie
(ryc. 2). W uprawach lesnych stwierdzono takze 140 towa-
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Rycina 1. Lokalizacja badanych upraw lesnych na terenie Plaskowyzu Kolbuszowskiego: 1, 2 — Dabréwki, 3 — m. Julinem a Wydrzem,
4 — Wola Zarczycka, 5 — m. Wilkowyja a Podborem, 6 — Opaleniska, 7 — Smolarzyny, 8 — Wysoka Glogowska, 9 — Glogow Malopol-
ski, 10 — Leszcze, 11, 12 — Dabry, 13, 14 — m. Dabrami a Krzywa, 15 — Pustkéw, 16 — m. Podlesiem Skrzyszowskim a Kochan6wka,

17 — Brzeznica, 18 — Toporow, 19, 20 — Ostrowy Baranowskie

Figure 1. The localization of the studied forest plantations in the Kolbuszowa Plateau: 1, 2 — Dabréowki, 3 — between Julin and Wydrze,
4 — Wola Zarczycka, 5 — between Wilkowyja and Podbor, 6 — Opaleniska, 7 — Smolarzyny, 8 — Wysoka Glogowska, 9 — Gtogéw Matopolski,
10 — Leszcze, 11, 12 — Dabry, 13, 14 — between Dabry and Krzywa, 15 — Pustkow, 16 — between Podlesie Skrzyszowskie and Kochandwka,

17 — Brzeznica, 18 — Toporow, 19, 20 — Ostrowy Baranowskie
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Rycina 2. Gatunki jezyn obecne w badanych uprawach leSnych
Figure 2. Bramble species presence in the studied forest plantations

rzyszacych im innych gatunkéw roélin naczyniowych, przy
czym na poszczeg6lnych powierzchniach badawczych ich
liczba wahata si¢ od 14 do 33 (pelne spisy florystyczne
zamieszczono w aneksie na konficu pracy, zgodnie z nume-
racja wg ryciny 1). Obok jezyn, w analizowanych ptatach
wystepowaty gatunki charakterystyczne dla réznorodnych
grup syngenetycznych (ryc. 3). Wérdd nich najliczniejsze
byly gatunki le$ne (charakterystyczne dla klas Vaccinio-Pi-
ceetea, Querco-Fagetea 1 Alnetea glutinosae) oraz gatunki
siedlisk otwartych (charakterystyczne dla klas Epilobietea
angustifolii, Molinio-Arrhenatheretea i Nardo-Callunetea).

Szczegdtowa charakterystyka poszczegdlnych gatunkow
jezyn odnotowanych w badanych nasadzeniach na tle ich
ogblnego wystepowania na Plaskowyzu Kolbuszowskim
(z uwzglednieniem zaproponowanego podzialu na grupy
w zaleznoS$ci od sposobu zarastania terenu) przedstawia si¢
nastepujaco:

[%]
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Grupa I

Rubus hirtus Waldst. et Kit. agg. — Jezyna gruczolowata

Liczba wystapien — 11

Gatunek bardzo czesty na Plaskowyzu Kolbuszowskim.
Spotykany najczesciej w runie rozluznionych lasow roéznego
typu, na zrgbach oraz w zaro$lach na obrzezach drzewosta-
néw; zarowno na siedliskach zyznych, jak i ubogich, zazwy-
czaj w miejscach poélcienistych (Wolanin 2015). W uprawach
lesnych tworzy zazwyczaj duze i geste skupienia, szczegol-
nie w miejscach wilgotnych. Ze wzgledu na plozacy pokroj
i dhugie dlugopedy moze tworzy¢ gesta plataning utrudniajaca
prace pielggnacyjne i ograniczajacg rozwoj mtodych nasadzen.

Rubus apricus Wimm. — JezZyna sloneczna

Liczba wystapien — 3

Gatunek niezbyt czgsty na Plaskowyzu Kolbuszowskim.
Zwigzany ze zbiorowiskami leSnymi; spotykany najczesciej
w przerzedzonych drzewostanach sosnowo-debowych, so-
snowo-bukowo-jodlowych, sosnowych, w przesuszonych ol-
sach oraz w zaro$lach na obrzezach ww. zbiorowisk le§nych;
przewaznie na siedliskach umiarkowanie nastonecznionych,
$rednio wilgotnych i stosunkowo zyznych (Wolanin 2015).
W uprawach lesnych gatunek stwierdzany sporadycznie,
w postaci pojedynczych, stabo rozwinigtych okazow. Od-
nalezione populacje najprawdopodobniej zwigksza swoja li-
czebno$¢ wraz ze wzrostem ocienienia.

Rubus pedemontanus Pinkwart — Jezyna Bellardiego

Liczba wystapien — 1

Gatunek rzadki na Ptaskowyzu Kolbuszowskim, zwigza-
ny ze zbiorowiskami le§nymi, najczgséciej stwierdzany w la-
sach sosnowo-d¢bowych i sosnowo-bukowych oraz na ich
obrzezach; przewaznie na miejscach umiarkowanie nasto-
necznionych, na podtozu umiarkowanie wilgotnym i umiar-
kowanie zasobnym w mineralne zwigzki azotowe (Wolanin
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Rycina 3. Udzial grup syngenetycznych w bada-
nych platach jezyn
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Figure 3. Participation of the syngenetic groups in
studied bramble aggregations
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V-P — Vaccinio-Piceetea, Q-F — Querco-Fagetea, Epil a —
Epilobietea angustifolii, M-A — Molinio-Arrhenatheretea,
N-Call — Nardo-Callunetea, Aln g — Alnetea glutinosae,
Stell m — Stellarietea mediae, Sedo-Scl — Sedo-Scleranthe-
tea, G-Urt — Galio-Urticenea, Bid — Bidentetea tripartiti,
Rh-Pr — Rhamno-Prunetea, Pot-Pol — Potentillo-Polygone-
tea, Agr i-r — Agropyretea intermedio-repentis, I-N — Isoéto
-Nanojuncetea, Phragm — Phragmitetea australis, F-B
— Festuco-Brometea, T-G — Trifolio-Geranietea sanguinei,
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Sch-Car — Scheuchzerio-Caricetea nigrae
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2015). W badanej uprawie rost w niewielkim skupieniu (na
powierzchni ok. 15 m?) w bliskim sgsiedztwie wigkszej po-
pulacji na skraju lasu sosnowo-debowego. Nie stanowi za-
grozenia dla badanej uprawy (jezyna o niskim pokroju); moze
jednak w przysztosci tworzy¢ wicksze agregacje i utrudniaé
prace pielggnacyjne.

Grupa II

Rubus plicatus Weihe et Ness — Jezyna faldowana

Liczba wystapien — 17

Gatunek pospolity na terenie Plaskowyzu Kolbuszow-
skiego, odznaczajacy si¢ bardzo szerokim spektrum zajmo-
wanych siedlisk. Wystepuje zaréwno na terenach otwartych
(przydroza, miedze, nieuzytki), jak i le$nych — szczeg6lnie na
poboczach lesnych duktéw, brzegach rowow przydroznych,
skrajach lasow i zaro$li; zazwyczaj w miejscach silnie na-
stonecznionych na podtozu $rednio wilgotnym i stosunkowo
zyznym (Wolanin 2015). Najwicksze skupiska tworzyt na
siedliskach boréw mieszanych, przesuszonych olsow, buczyn
i gradow, jakkolwiek jako jeden z nielicznych gatunkow
jezyn, pojawial si¢ takze w uprawach prowadzonych na ubo-
gich, przesuszonych glebach bielicowych (cho¢ w tym przy-
padku najcze$ciej w postaci jednopedowych, pojedynczych
osobnikow). W mtodych uprawach gatunek moze utrudniac¢
zabiegi pielegnacyjne; ustepuje natomiast dos¢ szybko wraz
ze wzrostem ocienienia.

Rubus gracilis J. Presl et C. Presl — Jezyna ostrega

Liczba wystapien — 6

Gatunek bardzo czesty na Plaskowyzu Kolbuszowskim.
Rosnie najczesciej na terenach kompleksow lesnych (glownie
na poboczach lesnych drog, obrzezach drzewostanow, w za-
roslach, na zrgbach i w monokulturach), rzadziej na zarastaja-
cych terenach otwartych; przewaznie na glebach wilgotnych
1 stosunkowo zyznych (Wolanin 2015). W uprawach lesnych
na badanym terenie rost najczesciej pojedynczo lub tworzyt
niewielkie skupienia. Jest rosling odporng na czg¢sciowe ocie-
nienie, w zwigzku z tym moze pozostawac dos¢ dtugo pod
okapem drzewostanu (gatunek spotykany dos$¢ czgsto w star-
szych uprawach i zaburzonych monokulturach sosnowych).
Ze wzgledu na mocng budowe dtugopeddw i kolcow wigksze
agregacje tego gatunku mogg utrudnia¢ prace pielggnacyjne
W uprawach.

Rubus ambrosius Travnicek et Oklejewicz — Jezyna
wynioska

Liczba wystapien — 4

Gatunek czgsty na Plaskowyzu Kolbuszowskimo. Spotyka-
ny najczesciej na zarastajacych terenach otwartych, poboczach
drég, nasypach kolejowych, zdecydowanie rzadziej na terenach
le$nych — przewaznie na obrzezach drzewostandw oraz na za-
burzonych miejscach przy lesnych duktach; najczesciej na gle-
bach $rednio wilgotnych i stosunkowo zyznych, w miejscach
znacznie nastonecznionych (Wolanin 2015). W uprawach le-

$nych odnotowywany sporadycznie, rosnacy najczesciej poje-
dynczo lub w niewielkich skupieniach, w miejscach w pehi
nastonecznionych. Gatunek o mocnych, dtugich i silnie uzbro-
jonych w kolce dtlugopedach, mogacy utrudnia¢ prace lesne;
ustepujacy dos¢ szybko wraz ze wzrostem ocienienia.

Rubus glivicensis (Sprib. ex Sudre) Sprib. — Jezyna
gliwicka

Liczba wystapien — 2

Gatunek niezbyt czesty na Plaskowyzu Kolbuszowskim,
spotykany najczgsciej na obrzezach laséw i zarosli, na zara-
stajacych nieuzytkach i w sztucznych monokulturach; prze-
waznie w miejscach dobrze na§wietlonych, na glebach lekko
przewilgoconych i stosunkowo zyznych (Wolanin 2015).
W uprawach lesnych wystepowat sporadycznie; w obydwu
przypadkach w postaci pojedynczych okazow. Biorac pod
uwage wymagania $wietlne gatunku, mozna przypuszczac,
ze odnalezione okazy ustapia wraz ze wzrostem ocienienia
lub beda si¢ utrzymywac jedynie na skraju drzewostanu.

Rubus grabowskii Weihe ex Giinther et al. — Jezyna
bukietowa

Liczba wystapien — 1

Gatunek niezbyt czesty na Plaskowyzu Kolbuszowskim,
spotykany gtéwnie w siedliskach ekotonowych — lesne przy-
droza, obrzeza lasow i zarosli oraz w rowach przydroznych;
przewaznie na miejscach silnie nastonecznionych, glebach
umiarkowanie wilgotnych i zasobnych w mineralne zwiazki
azotowe (Wolanin 2015). W badanej uprawie gatunek rdost na
skraju nasadzenia, gdzie przypuszczalnie utrzyma si¢ przez
dhugi czas. Wzrost ocienienia najprawdopodobniej ograniczy
jego rozprzestrzenianie si¢ w glab mlodnika.

Grupa III

Rubus idaeus L. — Malina wlasciwa

Liczba wystapien — 12

Gatunek pospolity na Plaskowyzu Kolbuszowskim, ro-
snacy na terenach otwartych (miedze, przydroza, nieuzytki)
i terenach lesnych — skraje lasoéw, polany, zreby, przesuszone
olsy, rowy; glownie na miejscach dobrze nastonecznionych,
na podtozu $rednio wilgotnym i stosunkowo zyznym (Wola-
nin 2015). W uprawach lesnych rosnie najczesciej pojedyn-
czo lub w luznych skupieniach. W miodych nasadzeniach,
w przypadku duzego zaggszczenia osobnikéw, moze ograni-
cza¢ sadzonkom dostep do swiatta.

Gatunki jezyn o posrednich cechach wzrostu

Rubus nessensis W. Hall — Jezyna wzniesiona

Liczba wystapien — 14

Gatunek bardzo czesty na Plaskowyzu Kolbuszowskim,
wystepujacy przewaznie na terenach lesnych (wzdtuz lesnych
drog, na lesnych polanach oraz w zaroslach na obrzezach
drzewostandw), spotykany takze (cho¢ zdecydowanie rza-
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dziej) na zarastajacych terenach otwartych; gléwnie na miej-
scach nastonecznionych lub lekko zacienionych, na podiozu
wilgotnym i $rednio zasobnym w mineralne zwiazki azoto-
we (Wolanin 2015). W uprawach le$nych gatunek wystepo-
wat przewaznie w postaci pojedynczych krzewdw, rzadziej
w niewielkich skupieniach. W mtodych nasadzeniach moze
utrzymywac si¢ bardzo dtugo (gatunek miejsc poétcienistych)
i utrudnia¢ prace pielggnacyjne.

Rubus camptostachys G. Braun — Jezyna orzesiona

Liczba wystapien — 1

Gatunek rzadki na Plaskowyzu Kolbuszowskim, rosngcy
gldwnie na zarastajacych terenach otwartych, rzadko na na-
stonecznionych skrajach laséw; przewaznie na miejscach do-
brze nastonecznionych, na podtozu umiarkowanie wilgotnym
i stosunkowo zasobnym w mineralne zwiazki azotowe (Wo-
lanin 2015). W badanej uprawie rost w niewielkim rozprosze-
niu, w liczbie kilkunastu okazéw. Gatunek o niskim pokroju,
nie stanowiacy zagrozenia dla badanej uprawy; najprawdo-
podobniej ustgpi dosé szybko wraz ze wzrostem ocienienia.

4. Podsumowanie i dyskusja wynikow

Najwigksze agregacje jezyn wystgpowatly w uprawach zlo-
kalizowanych na siedliskach boréw mieszanych, gradow lub
przesuszonych olsé6w. Na luznych, suchych, piaszczystych
glebach spotykane byly gtownie stabo rozwinigte okazy R.
plicatus, rzadziej R. gracilis. Podobne preferencje siedli-
skowe opisuje z terenu poludniowej Wielkopolski Malinski
(2001), cho¢ jedynie w przypadku kilku gatunkow wspomina
o ich obecnosci w uprawach le$nych.

Wydaje si¢, ze obecnos$¢ poszczegdlnych jezyn oraz po-
zostatych gatunkéw towarzyszacych uprawianym sadzon-
kom zalezy od mozliwosci kolonizacji takiej uprawy. Z duza
statoscig stwierdzane byly zaréwno gatunki o silnie rozga-
fezionych i rozrastajacych si¢ organach podziemnych, wy-
stepujace w bezposrednim sgsiedztwie (np. Calamagrostis
epigejos, Frangula alnus, Pteridium aquilinum, czy Vac-
cinium myrtillus), jak robwniez nasiewajace si¢ z bliskiego
(Quercus robur, Sorbus aucuparia) lub dalekiego transpor-
tu (np. Betula pendula, Conyza canadensis, czy Solidago
gigantea). Na odslonigtej (w trakcie zakladania uprawy le-
$nej) glebie obecne byty takze gatunki obcego pochodzenia,
W tym uwazane obecnie za inwazyjne: Solidago gigantea,
Impatiens parviflora, Erechtites hieraciifolia, Quercus rubra,
czy Padus serotina. Na Ptaskowyzu Kolbuszowskim spos§rod
wymienionych powyzej gatunkéw prawie wszystkie towa-
rzyszylty dobrze rozwinigtym ptatom jezyn, takze poza upra-
wami lesnymi (Wolanin 2015). W Wielkopolsce jezyny byly
stwierdzane gtownie w zaburzonych zbiorowiskach, bardzo
czesto z licznym udziatem Calamagrostis epigejos lub Padus
serotina (Malinski 2001). Wydaje si¢, ze warunki panujace
w obrebie mtodych upraw lesnych w duzym stopniu przypo-
minajg te z zaburzonych laséw lub terenow porolnych.

W przypadku jezyn zaliczonych do I grupy (R. hirtus,
R. apricus, R. pedemontanus) jedynie dla R. hirtus istnicja

liczne informacje literaturowe dotyczace jej zachowania si¢
w warunkach zmiany o$wietlenia — Gazda (1992) uwaza ja
za gatunek ekspansywny. Jej negatywny wplyw na sadzonki
drzew oceniono jako bardzo duzy, w sytuacji gdy diaspory
lub okazy tej jezyny byly obecne juz w trakcie zaktadania
uprawy. Potwierdza to takze Gazda (2001), piszac, ze siew-
ki sg duzo bardziej §wiatlozadne niz ro$liny doroste, a okazy
powstate przez ukorzenianie koncowych czesci dtugopedow
moga dodatkowo czerpa¢ substancje odzywcze z organi-
zmow rodzicielskich, co sprzyja szybszemu opanowywaniu
terenu. Rola tej grupy jezyn zmniejsza si¢ wraz z uptywem
czasu od zalozenia uprawy do pojawienia si¢ pierwszych
okazéw jezyny. Druga grupa jezyn reprezentowana jest m.in.
przez: R. plicatus, R. gracilis, R. ambrosius, R. glivicensis
i R. grabowskii. Sposrdd nich najwyzsze tuki tworza R. pli-
catus 1 R. ambrosius; tworza tez najbardziej zwarte kepy,
dlatego ich negatywne oddziatywanie na sadzonki drzew jest
najdhuzsze. Po zatozeniu uprawy lesnej negatywne oddziaty-
wanie wyzej wymienionych gatunkow jezyn zalezy od moz-
liwo$ci szybkiego wytworzenia duzej, zwartej kepy i maleje
wraz ze wzrostem ocienienia. Trzecia grupa reprezentowa-
na przez maling R. idaeus nie stanowi zbytniego zagrozenia
dla rozwijajacych si¢ upraw lesnych. Gatunki o posrednich
cechach wzrostu (np. R. nessensis) moga mie¢ negatywny
wplyw w przypadku wytworzenia duzych, zwartych agrega-
cji, cho¢ w wigkszo$ci przypadkéw ich populacje sa luzne
1 nie utrudniaja wzrostu sadzonkom; w pierwszych etapach
powstawania k¢py moga nawet przyczyni¢ si¢ do wzrostu
liczby gatunkéw, podobnie jak odbywa si¢ to pod okapem
drzew w lasach gospodarczych (Chmura et al. 2013).
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Aneks

1. Dabrowki, N50°07°58.7, E22°13°13.7”, 16.07.2014.
Uprawa Pinus sylvestris. Spis gat.: Agrostis capillaris, Betu-
la pendula, Calamagrostis epigejos, Calluna vulgaris, Carex
ovalis, Carex pallescens, Carex pilulifera, Cerastium holo-
steoides, Chamaenerion angustifolium, Conyza canaden-
sis, Erechtites hieracifolia, Festuca rubra, Frangula alnus,
Hieracium pilosella, Hieracium sabaudum, Hypericum per-
foratum, Juncus effusus, Lactuca serriola, Luzula pilosa,
Moehringia trinervia, Pinus sylvestris, Poa pratensis, Po-
pulus tremula, Pteridium aquilinum, Quercus rubra, Rubus
ambrosius, Rubus grabowskii, Rubus gracilis, Rubus idaeus,
Rubus nessensis, Rubus plicatus, Rumex acetosella, Salix ca-
prea, Sambucus racemosa, Sarothamnus scoparius, Solidago
gigantea, Sorbus aucuparia, Vaccinium myrtillus, Veronica
officinalis;

2. Dabrowki, N50°07°38.5”, E22°13°24.2”, 16.07.2014.
Uprawa Quercus robur—Pinus sylvestris. Spis gat.: Alnus glu-
tinosa, Athyrium filix-femina, Betula pendula, Calamagros-
tis epigejos, Calluna vulgaris, Carex pilulifera, Dryopteris
carthusiana, Frangula alnus, Galeopsis speciosa, Juncus
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effusus, Luzula multiflora, Luzula pilosa, Maianthemum bi-
folium, Oxalis acetosella, Pinus sylvestris, Pteridium aquili-
num, Quercus robur, Quercus rubra, Rubus hirtus, Rubus
idaeus, Rubus plicatus, Solidago gigantea, Sorbus aucupa-
ria, Tilia cordata, Urtica dioica, Vaccinium myrtillus;

3. Obszar migdzy Julinem a Wydrzem, N50°13°41.9”,
E22°14°57.8”, 16.07.2014. Uprawa Quercus robur—Tilia
cordata. Spis gat.. Agrostis capillaris, Allium victorialis,
Alnus glutinosa, Athyrium filix-femina, Betula pendula,
Bidens frondosa, Carex brizoides, Carex remota, Carpinus
betulus, Cirsium palustre, Conyza canadensis, Deschampsia
caespitosa, Epilobium ciliatum, Erechtites hieracifolia, Eri-
geron annuus, Frangula alnus, Galium palustre, Gnapha-
lium uliginosum, Holcus lanatus, Impatiens noli-tangere,
Juncus bufonius, Juncus effusus, Juncus tenuis, Moehringia
trinervia, Oxalis fontana, Poa annua, Polygonum minus,
Polygonum amphibium, Polygonum hydropiper, Ranunculus
repens, Rubus hirtus, Rubus idaeus, Rubus nessensis, Rubus
plicatus, Scutellaria galericulata, Solidago gigantea, Sorbus
aucuparia;

4. Wola Zarczycka, N50°18°04.4”, E22°15°43.5”,
16.07.2014. Uprawa Pinus sylvestris. Spis gat.: Agrostis
capillaris, Anthoxanthum odoratum, Betula pendula, Cala-
magrostis epigejos, Conyza canadensis, Corynephorus cane-
scens, Deschampsia flexuosa, Chamaenerion angustifolium,
Frangula alnus, Hieracium pilosella, Hieracium umbella-
tum, Hypochoeris radicata, Jasione montana, Melampyrum
pratense, Padus serotina, Pinus sylvestris, Populus tremula,
Quercus robur, Rubus gracilis, Rubus idaeus, Rubus plicatus,
Rumex thyrsiflorus, Senecio viscosus, Sorbus aucuparia,

5. Obszar miedzy Wilkowyja a Podborem, N50°14°01.8”,
E22°21°55.7”, 16.07.2014. Uprawa Pinus sylvestris. Spis
gat.: Betula pendula, Calamagrostis epigejos, Calluna vulga-
ris, Carex pilulifera, Corynephorus canescens, Deschampsia
flexuosa, Fagus sylvatica, Frangula alnus, Hypochoeris radi-
cata, Populus tremula, Pteridium aquilinum, Quercus robur,
Rubus plicatus, Sarothamnus scoparius, Sorbus aucuparia,
Vaccinium vitis-idaea,

6. Opaleniska, N50°07°45.6”, E22°24°02.1”, 16.07.2014.
Uprawa Pinus sylvestris—Quercus robur. Spis gat.. Agrostis
capillaris, Betula pendula, Calamagrostis epigejos, Calluna
vulgaris, Carex pilulifera, Carpinus betulus, Conyza cana-
densis, Deschampsia caespitosa, Echinochloa crus-galli,
Erechtites hieracifolia, Fallopia convolvulus, Frangula
alnus, Holcus lanatus, Hypericum perforatum, Juncus ef-
fusus, Luzula pilosa, Lysimachia vulgaris, Maianthemum bi-
folium, Pteridium aquilinum, Quercus rubra, Rubus gracilis,
Rubus hirtus, Rubus plicatus, Rumex acetosella, Solidago
gigantea, Sorbus aucuparia, Vaccinium myrtillus, Veronica
officinalis;

7. Smolarzyny, N50°07°35.4”,E22°18°11.6”,16.07.2014.
Uprawa Pinus sylvestris. Spis gat.: Agrostis capillaris, Betu-
la pendula, Calamagrostis epigejos, Calluna vulgaris, Carex
ovalis, Carex pilulifera, Conyza canadensis, Corynephorus
canescens, Deschampsia caespitosa, Digitaria sanguinalis,
Erechtites hieracifolia, Frangula alnus, Hieracium sabau-

dum, Juncus compressus, Juncus effusus, Lactuca serriola,
Luzula multiflora, Molinia caerulea, Polygonum lapathi-
folium subsp. lapathifolium, Pteridium aquilinum, Rubus
ambrosius, Rubus gracilis, Rubus hirtus, Rubus nessensis,
Rubus plicatus, Sarothamnus scoparius, Sorbus aucuparia,
Vaccinium myrtillus;

8. Wysoka Glogowska, N50°09°38.6”, E21°59°50.0”,
06.08.2014. Uprawa Pinus sylvestris. Spis gat.: Agrostis ca-
pillaris, Betula pendula, Bidens frondosa, Calamagrostis
epigejos, Calluna vulgaris, Carex brizoides, Carex echinata,
Carex elongata, Carex hirta, Carex ovalis, Carex pilulifera,
Carex remota, Conyza canadensis, Deschampsia caespito-
sa, Echinochloa crus-galli, Erechtites hieracifolia, Frangula
alnus, Hypochoeris radicata, Juncus effusus, Lactuca serriola,
Molinia caerulea, Pinus sylvestris, Polygonum minus, Pteri-
dium aquilinum, Rubus hirtus, Rubus idaeus, Rubus nessensis,
Rubus plicatus, Sorbus aucuparia, Vaccinium myrtillus;

9. Glogdébw Matopolski, N50°10°11.7”, E21°56°54.4”,
06.08.2014. Uprawa Pinus sylvestris, m. podmokte. Spis gat.:
Betula pendula, Betula pubescens, Calamagrostis epigejos,
Calluna vulgaris, Chamaenerion angustifolium, Dryopteris
carthusiana, Frangula alnus, Juncus effusus, Lysimachia
vulgaris, Molinia caerulea, Pteridium aquilinum, Quercus
petraea, Quercus robur, Quercus Xrosacea, Rubus hirtus,
Rubus idaeus, Rubus nessensis, Rubus plicatus, Salix aurita,
Sorbus aucuparia, Vaccinium myrtillus;

10. Leszcze, N50°11°04.8”, E21°39°18.3”, 06.08.2014.
Uprawa Pinus sylvestris. Spis gat.. Agrostis capillaris, Alnus
glutinosa, Betula pendula, Betula pubescens, Calamagro-
stis epigejos, Carex digitata, Conyza canadensis, Frangula
alnus, Juncus effusus, Luzula pilosa, Maianthemum bifolium,
Molinia caerulea, Mycelis muralis, Oxalis acetosella, Padus
serotina, Pinus sylvestris, Populus tremula, Pteridium aquili-
num, Pyrus pyraster, Quercus robur, Rubus idaeus, Rubus
nessensis, Rubus pedemontanus, Salix caprea, Sambucus
nigra, Sambucus racemosa, Solidago gigantea, Sorbus au-
cuparia, Vaccinium myrtillus, Veronica officinalis;

11. Dabry, N50°06°05.5%, E21°4929.6*, 18.08.2014.
Uprawa Quercus robur. Spis gat.. Acer pseudoplatanus,
Athyrium filix-femina, Calamagrostis epigejos, Carex brizo-
ides, Echinochloa crus-galli, Frangula alnus, Galeopsis bi-
fida, Impatiens parviflora, Juncus effusus, Molinia caerulea,
Pinus sylvestris, Polygonatum multiflorum, Pteridium aquili-
num, Rubus hirtus, Rubus idaeus, Rubus nessensis, Sambucus
nigra, Urtica dioica,

12. Dabry, N50°06°05.6°, E21°49°07.3*, 18.08.2014.
Uprawa Pinus sylvestris. Spis gat.. Agrostis capillaris, Alnus
glutinosa, Betula pendula, Calamagrostis epigejos, Carex
brizoides, Carpinus betulus, Conyza canadensis, Erechtites
hieracifolia, Frangula alnus, Hypericum maculatum, Juncus
effusus, Luzula pilosa, Oxalis fontana, Pinus sylvestris, Po-
pulus tremula, Pteridium aquilinum, Quercus robur, Rubus
hirtus, Rubus nessensis, Rubus plicatus, Salix caprea, Sam-
bucus nigra, Solidago gigantea, Sorbus aucuparia,

13. Obszar migdzy Dabrami a Krzywa, N50°06°12.5”,
E21°46°50.4”, 18.08.2014. Uprawa Pinus sylvestris. Spis
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gat.: Agrostis capillaris, Calamagrostis epigejos, Calluna
vulgaris, Carex brizoides, Frangula alnus, Juncus effusus,
Molinia caerulea, Pinus sylvestris, Polygonatum verticilla-
tum, Populus tremula, Pteridium aquilinum, Quercus robur,
Rubus hirtus, Rubus idaeus, Rubus nessensis, Rubus plica-
tus, Salix aurita, Salix caprea, Solidago gigantea, Sorbus
aucuparia;

14. Obszar migdzy Dabrami a Krzywa, N50°06°10.7”,
E21°46°51.0”, 18.08.2014. Uprawa Pinus sylvestris. Spis
gat.: Achillea millefolium, Agrostis capillaris, Alnus glutino-
sa, Calamagrostis epigejos, Calluna vulgaris, Carex brizo-
ides, Carpinus betulus, Chamaenerion angustifolium, Conyza
canadensis, Eupatorium cannabinum, Frangula alnus, Ga-
leopsis speciosa, Juncus effusus, Luzula pilosa, Lysimachia
vulgaris, Molinia caerulea, Polygonum hydropiper, Rubus
hirtus, Rubus idaeus, Rubus nessensis, Rubus plicatus, Salix
aurita, Salix caprea, Sambucus nigra, Scrophularia nodosa,
Solidago gigantea, Stellaria holostea, Urtica dioica,

15. Pustkoéw, N50°06°56.6”, E21°32°31.4, 18.08.2014.
Uprawa Pinus sylvestris. Spis gat.: Agrostis capillaris, Betula
pendula, Calamagrostis epigejos, Carex pilulifera, Carpinus
betulus, Conyza canadensis, Danthonia decumbens, Fagus
sylvatica, Juncus tenuis, Luzula pilosa, Padus serotina,
Pinus sylvestris, Pteridium aquilinum, Quercus robur, Quer-
cus rubra, Rubus apricus, Rubus glivicensis, Rubus gracilis,
Rubus hirtus, Rumex acetosella, Sorbus aucuparia, Vacci-
nium myrtillus, Veronica officinalis;

16. Obszar migdzy Podlesiem Skrzyszowskim a Kocha-
nowka, N50°06°50.8”, E21°33°26.2”°, 18.08.2014. Uprawa
Pinus sylvestris. Spis gat.: Alnus glutinosa, Betula pendula,
Carex brizoides, Carex pilulifera, Conyza canadensis, Fran-
gula alnus, Galeopsis bifida, Impatiens parviflora, Juncus
effusus, Lysimachia vulgaris, Maianthemum bifolium, Moli-
nia caerulea, Oxalis fontana, Padus avium, Padus serotina,
Pinus sylvestris, Pteridium aquilinum, Quercus robur, Quer-
cus rubra, Rubus ambrosius, Rubus apricus, Rubus idaeus,
Rubus nessensis, Rubus plicatus, Solidago gigantea, Sorbus
aucuparia, Trientalis europaea, Urtica dioica, Vaccinium
myrtillus;

17. Brzeznica, N50°05°34.4”, E21°27°59.1”, 18.08.2014.
Uprawa Pinus sylvestris—Quercus robur. Spis gat.: Calama-
grostis epigejos, Carpinus betulus, Conyza canadensis, Cornus
sanguinea, Corylus avellana, Cucubalus baccifer, Euonymus
europaea, Euphorbia cyparissias, Fallopia convolvulus, Hy-
pericum perforatum, Padus avium, Padus serotina, Quercus
robur, Quercus rubra, Rubus ambrosius, Rubus apricus, Rubus
camptostachys, Rubus glivicensis, Rubus idaeus, Rubus nes-
sensis, Rubus plicatus, Sambucus nigra, Solidago gigantea,
Sorbus aucuparia, Torilis japonica, Urtica dioica;

18. Topordéw, N50°19°03.7, E21°35°06.1”, 18.08.2014.
Uprawa Pinus sylvestris. Spis gat.: Betula pendula, Calama-
grostis epigejos, Calluna vulgaris, Carex pilulifera, Frangula
alnus, Maianthemum bifolium, Melampyrum pratense, Mo-
linia caerulea, Padus serotina, Pteridium aquilinum, Quer-
cus robur, Quercus rubra, Rubus plicatus, Sorbus aucuparia,
Vaccinium myrtillus;

19. Ostrowy Baranowskie, N50°20°33.1”, E21°37°35.8”,
18.08.2014. Uprawa Pinus sylvestris. Spis gat.: Betula pen-
dula, Calamagrostis epigejos, Calluna vulgaris, Carpinus
betulus, Deschampsia flexuosa, Festuca ovina, Hieracium
murorum, Luzula pilosa, Melampyrum pratense, Padus se-
rotina, Polygonatum multiflorum, Pteridium aquilinum,
Quercus petraea, Quercus robur, Quercus rubra, Rubus nes-
sensis, Rubus plicatus, Solidago virga-aurea, Sorbus aucupa-
ria, Taraxacum officinale, Vaccinium myrtillus;

20. Ostrowy Baranowskie, N50°20°32.1”, E21°37°30.2”,
18.08.2014. Uprawa Pinus sylvestris. Spis gat.: Betula pendu-
la, Calamagrostis epigejos, Calluna vulgaris, Carex pilulife-
ra, Conyza canadensis, Danthonia decumbens, Deschampsia

flexuosa, Dryopteris carthusiana, Erechtites hieracifolia, Eu-

onymus verrucosa, Festuca ovina , Filago minima, Frangu-
la alnus, Galeopsis bifida, Hypochoeris radicata, Juniperus
communis, Lembotropis nigricans, Luzula pilosa, Mycelis
muralis, Padus serotina, Peucedanum oreoselinum, Polygo-
natum multiflorum, Pyrus pyraster, Quercus robur, Rubus
gracilis, Rubus nessensis, Rubus plicatus, Solidago gigantea,
Vaccinium myrtillus, Vaccinium vitis-idaea, Veronica offici-
nalis, Viola canina, Viola reichenbachiana.
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Abstract. In forests of the Kolbuszowa Plateau, bramble thickets are common mainly in young forest plantations and clear-cut
areas. 11 bramble species were found in 20 plantations visited during the field study. The most frequent bramble species in young
forest plantations include: Rubus plicatus, R. nessensis, R. hirtus, R. idaeus, while less frequent are: R. gracilis, R. ambrosius and
R. apricus. The largest patches of brambles were found in plantations established on sites of mixed pine-oak forest, subcontinental
lime-oak-hornbeam forest and dried alder carrs. Rubus thickets in young forest plantations occur together with numerous species
characteristic of communities classified into the following classes: Vaccinio-Piceetea, Querco-Fagetea, Epilobietea angustifolii,
Molinio-Arrhenatheretea and Nardo-Callunetea. Brambles growing in young forest plantations can be roughly divided into three
groups: I — species with thin, prostrate and rooting stems (R. hirtus, R. apricus, R. pedemontanus), which may significantly affect the
growth of tree seedlings if bramble specimens or diaspores are present at the time of tree planting; II — species with strong, poorly
branched and arcuate stems (R. plicatus, R. gracilis, R. ambrosius, R. glivicensis), whose negative effect on tree seedlings depends on
the potential of a tree species to produce quickly a high and dense thicket thereby overshadowing the lower vegetation; III — species
with erect and relatively sparsely growing stems (R. idaeus), which do not pose any threat to young forest plantations. Species with
intermediate biological traits (e.g. R. nessensis) may have a negative impact on young plantations, as they generate large and dense

bush, however, in most cases, their populations grow rather sparsely and do not hinder the development of tree seedlings.

Keywords: genus Rubus, forests, south-eastern Poland

1. Introduction

The research on bramble taxonomy, chorology and eco-
logy in Poland has been underway for nearly 100 years. Ac-
cording to the latest data, the number of species occurring
in Poland is 105 (Malinski 2001, Kosinski, Bednorz 2003,
Zielinski 2004, Zielinski, Travnicek 2004, Zielinski et al.
2004 a, b; Travnicek, Zazvorka 2005, Travnicek et al. 2005,
Kosinski 2006, 2010, Oklejewicz 2006, Kosinski, Okleje-
wicz 2006, Kosinski, Zielinski 2013, Oklejewicz et al. 2013,
Kosinski et al. 2014, Malinski et al. 2014, 2015, Wolanin
2015, Wolanin et al. 2016). Bramble species are usually
found in woods, in ecotones and in open habitats. If the in-
dividual bramble species differ to some extent in terms of
habitat preferences, one can frequently come across bramble
thickets composed of several bramble species growing to-
gether within small areas (Malinski 2001, Oklejewicz 2006,

Wolanin 2015). In forests of the Kolbuszowa Plateau, large
patches of brambles most often occupy heavily disturbed
sites. Brambles spread particularly vigorously in young fo-
rest plantations and in clear-cut areas (Wolanin 2015).
Since they can have adverse competitive effects on cul-
tivated tree species, in view of aggressive propagation and
specific characteristics of cans, such as spikes, thorns and
tendency to entangle, brambles in young forest plantations
are regarded as nuisance, and foresters try to control them
with various results (Gazda 2001, Lukaszewicz 2013). The
later may be justified from the stand point of economics.
However, no information was available in the literature on
the research to assess the negative impact of brambles on
young forest plantations. So far, only a series of information
has been published regarding the impact of various factors
(including gaps in the stand) on the behavior of specimens
in the populations of Rubus hirtus Waldst & Kit. agg. (e.g.
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Pancer-Kotejowa 1991, Pancer-Koteja et al. 1998, Gazda et
al. 2007, Gazda, Kochmanska-Bednarz 2010, Gazda, Janas
2011, Gazda and Szywacz 2011).

The study carried out in forest areas of the Kolbuszowa
Plateau aimed at preparing a list of bramble species as well
as estimating the frequency with which individual species
penetrate into young forest plantations. Habitat conditions
which favor the occurrence of brambles in young plantations
were generally characterized. Based on the knowledge on
bramble species biology, an attempt was made to determine
species possible behavior and possible negative impact on
young forest plantations.

2. Material and methods

The study was carried out in young plantations situated
in forest tracts of the Kolbuszowa Plateau, within the limits
adopted in the study by Wolanin (2015). Field observations
took place in July and August 2014. The observations were
made in all forest plantations where the presence of bram-
bles was noted. Twenty young forest plantations with com-
pact bramble thickets and tree coverage not exceeding 50%
were selected for further research (Fig. 1).

Floristic lists were made for sites dominated by brambles
(species register was limited to the areas overgrown by bram-
bles). In addition, non-measurable features were noted in the
field, including, e.g. the condition of tree seedlings overgrown
by brambles, which was later used to assess the impact of in-
dividual bramble species on young plantations. The collected
data were summarized in a working table, which was used for

further analyses; the frequency of occurrence was determi-
ned for the individual bramble species in the plantations exa-
mined, while the accompanying plant species were grouped
taking into account their syntaxonomic position according to
Matuszkiewicz (2007) and Zajac and Zajac (2009). In view of
the variability in the site colonization pattern, bramble species
found in plantations were divided into three groups: I - bram-
bles with thin, strongly branched, creeping and rooted stems,
forming a mesh of shoots, and under conditions of increased
light access producing a large number of branched long canes,
usually covering the entire area with a dense sheet; II - bram-
bles with strong, arcuate, weakly branched long canes, which
expand their acreage under conditions of improved light ac-
cess by producing successive canes, with concurrent mass
concentration in the central part of the population, suppres-
sing the growth of all plants growing under their canopy; 111
- brambles with ascending and loosely arranged shoots, which
did not show any differences in colonizing pattern, regardless
whether the light intensity was moderate or increased. Based
on the above analyses and field observations as concerns the
pattern of site colonization, the assessment was made of the
possible negative effect of the individual bramble species on
young plantations.

3. Results

There were found 11 bramble species in the examined forest
plantations (Fig. 2), which constitutes 1/3 of the total number of
bramble species registered in the Kolbuszowa Plateau (Wolanin

20,19

Figure 1. The localization of the studied forest plantations in the Kolbuszowa Plateau: 1, 2 — Dabrowki, 3 — between Julin and Wy-
drze, 4 — Wola Zarczycka, 5 — between Wilkowyja and Podbor, 6 — Opaleniska, 7 — Smolarzyny, 8 — Wysoka Glogowska, 9 — Glogdéw
Matopolski, 10 — Leszcze, 11, 12 — Dabry, 13, 14 — between Dabry and Krzywa, 15 — Pustkow, 16 — between Podlesie Skrzyszowskie and
Kochanowka, 17 — Brzeznica, 18 — Toporéw, 19, 20 — Ostrowy Baranowskie
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Figure 2. Bramble species presence in the studied forest plantations

2015). The most common were: Rubus plicatus, R. nessensis,
R. hirtus and R. idaeus; far less frequent - R. gracilis, R. ambro-
sius and R. apricus, and the remaining species were observed
only sporadically (Fig. 2). In addition, 140 other vascular plant
species were found in young plantations, while in the individual
sites examined their number ranged from 14 to 33 (full floristic
lists are included in the Annex to this paper, in line with the
numbering shown in Figure 1). In addition to bramble species,
in the analyzed sites there were species characteristic of various
syngenetic groups (Fig. 3). The most numerous among them
were forest species (characteristic of classes: Vaccinio-Picee-
tea, Querco-Fagetea and Alnetea glutinosae) and species of
open habitats (characteristic of classes: Epilobietea angustifolii,
Molinio-Arrhenatheretea and Nardo-Callunetea).

181

Considering the proposed division of brambles into gro-
ups, depending on the way they propagate, the following de-
tailed characteristics of individual bramble species found in
the examined plantations may be presented with respect to
their general occurrence on the Kolbuszowa Plateau:

Group I

Rubus hirtus Waldst. et Kit. agg.

Frequency of occurrence — 11

A very common species in the Kolbuszowa Plateau. Usu-
ally found in the undergrowth of various loose woodlands,
in clear-cut sites as well as in scrub fringing forest stands; in
both fertile and poor habitats, usually in semi-shaded places
(Wolanin 2015). Produces large and dense patches, especial-
ly in moist places. Due to its creeping habit and long cans, it
can form a dense mesh that hinders the forest care work and
limits the development of tree seedlings.

Rubus apricus Wimm.

Frequency of occurrence — 3

An uncommon species in the Kolbuszowa Plateau. At-
tached to woodland communities; most often found in the
thinned pine-oak, pine-beech-fir and pine stands, in dried
alder carrs and in scrub communities at the edge of the
above mentioned woods; mostly in temperate, moderately
moist and relatively fertile habitats (Wolanin 2015). In forest
plantations, the species occurs sparsely and as single, poorly
developed specimens. The populations found will most like-
ly increase in numbers with an increase in overshadowing.

Rubus pedemontanus Pinkwart

Frequency of occurrence — 1

[%]
30
n=20
25
20 1
15 1 L. . .
Figure 3. Participation of the syngenetic groups in
104 studied bramble aggregations
V-P — Vaccinio-Piceetea, Q-F — Querco-Fagetea, Epil a —
5 - Epilobietea angustifolii, M-A — Molinio-Arrhenatheretea,
N-Call — Nardo-Callunetea, Aln g — Alnetea glutinosae,
0- Stell m — Stellarietea mediae, Sedo-Scl — Sedo-Scleranthe-
oD =Tz 2o 9 @2 X TV 2T T T A4 O Q tea, G-Urt — Galio-Urticenea, Bid — Bidentetea tripartiti,
TS Q g £ & g B g e 4 3 Rh-Pr — Rhamno-Prunetea, Pot-Pol — Potentillo-Polygo-
- = 2 e - 3 g netea, Agr i-r — Agropyretea intermedio-repentis, I-N —

Isoéto-Nanojuncetea, Phragm — Phragmitetea australis,
F-B — Festuco-Brometea, T-G — Trifolio-Geranietea san-
guinei, Sch-Car — Scheuchzerio-Caricetea nigrae
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A rare species in the Kolbuszowa Plateau, associated
mainly with forest communities, most often found in pine-
oak and beech woods and at their margins, mostly on moder-
ately sunlit places, on substrates moderately moist and rich
in mineral nitrogen compounds (Wolanin 2015). A small
patch (an area of approximately 15 m?) of the bramble was
found in the plantation examined, in a close proximity to a
larger patch at the edge of the pine-oak wood. The species
does not pose any threat to the plantation, as the bramble is
of a low stature; however, in the future, it may create larger
patches and hinder the nursing work.

Group II

Rubus plicatus Weihe et Nees

Frequency of occurrence — 17

A common species throughout the Kolbuszowa Plateau,
with a very wide spectrum of suitable habitats. Occurs in
both open areas (roadsides, field margins, set aside land) and
woods — especially on the side of forest tracks, at edges of
roadside ditches, in fringes of scrub and woods; usually in
intensively sunlit places, on moderately moist and relative-
ly fertile substrates (Wolanin 2015). The largest patches of
the bramble were found in sites of mixed coniferous forests,
dried alder carrs, beech forests and oak-hornbeam woods,
although, as one of the few bramble species, it also occurred
in plantations on poor and dry podzolic soils (but in that
case, most often as a sparse single-shoot individuals). The
species may hinder nursing treatment in young plantations;
however, it quickly gives way with the increase in the shade.

Rubus gracilis J. Presl et C. Presl

Frequency of occurrence — 6

A very common species in the Kolbuszowa Plateau. Found
most often within forest tracts, mainly on roadsides, at stand
margins, in scrub, on clear-cut sites and in monocultures. It
is less often encountered on overgrowing open areas; typ-
ically on humid and relatively fertile soils (Wolanin 2015).
In young plantations, the species was primarily occurring as
single specimens or small patches. It can withstand a partial
shade, so it may be growing under the stand canopy for quite
a long time (the species is to be found fairly often in older
plantations and disturbed pine monocultures). Considering
the robustness of its canes and thorns, a larger patches of this
bramble may hinder the nursing work in plantations.

Rubus ambrosius Travnicek et Oklejewicz

Frequency of occurrence — 4

A common species in the Kolbuszowa Plateau. Most
often found on overgrowing open areas, roadsides, railway
tracks, while unquestionably more rarely in woods, where it
grows mainly at forest stand margins and on disturbed plac-

es at road sides; it prefers moderately moist and relatively
fertile soils, in intensively sunlit places (Wolanin 2015). It
was noted only sporadically in young plantations, usual-
ly growing as single specimens or in small patches, in a
well-sunlit places. The species has strong, long and heavily
thorny canes, which may hinder forest works, but it recedes
fairly quickly as the shade increases.

Rubus glivicensis (Sprib. ex Sudre) Sprib.

Frequency of occurrence — 2

A species rather uncommon in the Kolbuszowa Plateau,
most often found at forest and scrub margins, on overgro-
wing set aside grounds and in artificial monocultures; usu-
ally in well-exposed, well-sunlit places, on slightly moist
and relatively fertile soils (Wolanin 2015). Sporadically en-
countered in both young plantations examined, and only as
single specimens. Considering the light requirements of the
species, it can be assumed that the specimens found in the
plantation will withdraw with the increase in the shade, or
will survive only at the edge of the stand.

Rubus grabowskii Weihe ex Giinther et al.

Frequency of occurrence — 1

A species not very common in the Kolbuszowa Plateau,
found mainly in ecotone habitats — at forest roadsides, forest
and scrub margins, in roadside ditches; for the most part in
highly sunlit areas, on moderately moist soils, abundant in
mineral nitrogen compounds (Wolanin 2015). The bramble
grew at the edge of the plantation examined, where it is li-
kely to persist for a longer time. The increase in the shade
will most likely reduce its penetration into the forest thicket.

Group I1I

Rubus idaeus L.

Frequency of occurrences — 12

A common species in the Kolbuszowa Plateau, growing in
open areas (field margins, roadsides, set aside grounds) and in
woods — forest edges, glades, clear-cut areas, dried alder carrs,
in ditches; mainly in sunny places, on medium-moist and re-
latively fertile grounds (Wolanin 2015). In forest plantations,
it usually grows as single specimens or in loose patches. The
raspberry may limit the light access to tree seedlings in a plan-
tation, in the case of high density of shoots.

Bramble species with intermediate growth traits

Rubus nessensis W. Hall

Frequency of occurrence — 14

A very common species in the Kolbuszowa Plateau, occur-
ring mainly in forest areas (along roads, in forest glades and
in scrubs at the stand margins), it is also encountered (though
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much less frequently) in overgrowing open sites; mainly on
sunny or slightly shady places, on moist substrates, moderate-
ly abundant in mineral nitrogen compounds (Wolanin 2015).
In young forest plantations, the species usually occurred as
single bushes, and less frequently, in small patches. As a
species of semi-shaded sites, it can persist over long lime in
young plantations and hinder forest nursing work.

Rubus camptostachys G. Braun

Frequency of occurrence — 1

A rare species in the Kolbuszowa Plateau, encountered
mainly in overgrowing open areas, rarely in sunny edges of
forests; mostly in well-sunlit places, on moderately moist sub-
strates, relatively rich in mineral nitrogen compounds (Wolanin
2015). In the plantation examined, there were several sparsely
growing bramble shoots. As a low-stature species, this bramble
will not pose any threat to the plantation under study; it will
most likely recede quite quickly as the shade increases.

4. Summary and discussion of results

The largest thickets of brambles could be found in young
forest plantations situated on the mixed coniferous, oak-horn-
beam or dry alder carr habitats, while on loose, dry, sandy
soils, mainly poorly developed specimens of R. plicatus, and
rarely R. gracilis were encountered. Similar habitat preferenc-
es of brambles were reported from southern Wielkopolska by
Malinski (2001), although bramble presence in young forest
plantations was mentioned only in the case of several species.

It seems that the presence of individual bramble species,
and of other plants accompanying the cultivated seedlings,
depends on their success in colonizing the plantation. There
were found, with a high constancy, both the species with
highly branched and expanding underground organs, grow-
ing in the immediate vicinity (such as e.g. Calamagrostis
epigejos, Frangula alnus, Pteridium aquilinum, or Vaccini-
um myrtillus) and the species whose diaspores come from
the close- (Quercus robur, Sorbus aucuparia) or long-dis-
tance- transport (e.g. Betula pendula, Conyza canadensis
or Solidago gigantea). On the soil exposed (at the time of
establishing forest plantation), there were also species of
alien origin, including those now considered invasive, in-
cluding: Solidago gigantea, Impatiens parviflora, Erechtites
hieraciifolia, Quercus rubra or Padus serotina. In the Kol-
buszowa Plateau, almost all of the above-mentioned species
were found growing together with a well-developed bram-
ble patches, also outside forest plantations (Wolanin 2015).
In Wielkopolska, brambles were found mainly in disturbed
communities, with dominating Calamagrostis epigejos or
Padus serotina (Malinski 2001). It seems that the conditions
prevailing in young forest plantations resemble, to a great
extent, those in disturbed forests or abandoned farmland.

Taking into account the brambles included into the first
group (R. hirtus, R. apricus, R. pedemontanus), only the be-
haviour of R. hirtus was on multiple occasions studied under
conditions of changing light intensity, and Gazda (1992)
considers it an expansive species. Its negative impact on tree
seedlings was estimated to be considerable, in particular,
when its diaspores or specimens were already present during
establishment of a forest plantation. This is also confirmed
by Gazda (2001), who reports that seedlings show a higher
light demand that adult plants, and that bramble specimens
generated from rooting of the terminal parts of long canes
can additionally take up nutrients from parental organisms,
which favours spreading and faster control of the area. The
role of this group of brambles decreases with the time pass-
ing from the establishment of plantation to the emergence
of first bramble specimens. The second group of brambles
is represented, among others, by: R. plicatus, R. gracilis,
R. ambrosius, R. glivicensis and R. grabowskii. Two of the
above species: R. plicatus and R. ambrosius produce the
highest arches and, at the same time, form the most dense
thickets, thus they can affect the growth of tree seedlings
for a particularly long time. After establishing plantation,
the negative impact of the above bramble species depends
on the ability to quickly produce a large, compact thicket
and declines with the increase in the shade. The third group
represented by raspberry R. idaeus does not pose too much
threat to young forest plantations. Species with interme-
diate growth traits (e.g. R. nessensis) can have a negative
effect when they form a large and compact bush, although
in most cases their populations are loose and do not hin-
der the growth of seedlings; in reverse, in the first stages of
patch formation, they can even contribute to an increase in
the number of species, similarly as it happens under the tree
canopy in managed forests (Chmura et al. 2013).
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Annex

1. Dabrowki, N50°07°58.7”, E22°13°13.7”, 16.07.2014.
Young plantation Pinus sylvestris. List of species: Agrostis
capillaris, Betula pendula, Calamagrostis epigejos, Callu-
na vulgaris, Carex ovalis, Carex pallescens, Carex pilulifera,
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Cerastium holosteoides, Chamaenerion angustifolium, Conyza
canadensis, Erechtites hieracifolia, Festuca rubra, Frangula
alnus, Hieracium pilosella, Hieracium sabaudum, Hypericum
perforatum, Juncus effusus, Lactuca serriola, Luzula pilosa,
Moehringia trinervia, Pinus sylvestris, Poa pratensis, Populus
tremula, Pteridium aquilinum, Quercus rubra, Rubus ambro-
sius, Rubus grabowskii, Rubus gracilis, Rubus idaeus, Rubus
nessensis, Rubus plicatus, Rumex acetosella, Salix caprea, Sam-
bucus racemosa, Sarothamnus scoparius, Solidago gigantea,
Sorbus aucuparia, Vaccinium myrtillus, Veronica officinalis;

2. Dabrowki, N50°07°38.5”, E22°13°24.2”, 16.07.2014.
Young plantation Quercus robur—Pinus sylvestris. List of spe-
cies: Alnus glutinosa, Athyrium filix-femina, Betula pendula,
Calamagrostis epigejos, Calluna vulgaris, Carex pilulifera,
Dryopteris carthusiana, Frangula alnus, Galeopsis speciosa,
Juncus effusus, Luzula multiflora, Luzula pilosa, Maianthe-
mum bifolium, Oxalis acetosella, Pinus sylvestris, Pteridi-
um aquilinum, Quercus robur, Quercus rubra, Rubus hirtus,
Rubus idaeus, Rubus plicatus, Solidago gigantea, Sorbus au-
cuparia, Tilia cordata, Urtica dioica, Vaccinium myrtillus;

3. Area between Julin and Wydrze, N50°13°41.9”,
E22°14°57.8”, 16.07.2014. Young plantation Quercus robur—
Tilia cordata. List of species: Agrostis capillaris, Allium victo-
rialis, Alnus glutinosa, Athyrium filix-femina, Betula pendula,
Bidens frondosa, Carex brizoides, Carex remota, Carpinus
betulus, Cirsium palustre, Conyza canadensis, Deschampsia
caespitosa, Epilobium ciliatum, Erechtites hieracifolia, Erig-
eron annuus, Frangula alnus, Galium palustre, Gnaphalium
uliginosum, Holcus lanatus, Impatiens noli-tangere, Juncus
bufonius, Juncus effusus, Juncus tenuis, Moehringia trinervia,
Oxalis fontana, Poa annua, Polygonum minus, Polygonum am-
phibium, Polygonum hydropiper, Ranunculus repens, Rubus
hirtus, Rubus idaeus, Rubus nessensis, Rubus plicatus, Scutel-
laria galericulata, Solidago gigantea, Sorbus aucuparia;

4. Wola Zarczycka, N50°18°04.4”, E22°15°43.5”,
16.07.2014. Young plantation Pinus sylvestris. List of species:
Agrostis capillaris, Anthoxanthum odoratum, Betula pendula,
Calamagrostis epigejos, Conyza canadensis, Corynephorus
canescens, Deschampsia flexuosa, Chamaenerion angustifo-
lium, Frangula alnus, Hieracium pilosella, Hieracium umbel-
latum, Hypochoeris radicata, Jasione montana, Melampyrum
pratense, Padus serotina, Pinus sylvestris, Populus tremula,
Quercus robur, Rubus gracilis, Rubus idaeus, Rubus plicatus,
Rumex thyrsiflorus, Senecio viscosus, Sorbus aucuparia,

5. Area between Wilkowyja and Podbdr, N50°14°01.8”,
E22°21°55.7”, 16.07.2014. Young plantation Pinus sylves-
tris. List of species: Betula pendula, Calamagrostis epi-
gejos, Calluna vulgaris, Carex pilulifera, Corynephorus
canescens, Deschampsia flexuosa, Fagus sylvatica, Frangu-
la alnus, Hypochoeris radicata, Populus tremula, Pteridi-
um aquilinum, Quercus robur, Rubus plicatus, Sarothamnus
scoparius, Sorbus aucuparia, Vaccinium vitis-idaea;

6. Opaleniska, N50°07°45.6”,E22°24°02.1”,16.07.2014.
Young plantation Pinus sylvestris—Quercus robur. List of
species: Agrostis capillaris, Betula pendula, Calamagros-
tis epigejos, Calluna vulgaris, Carex pilulifera, Carpinus
betulus, Conyza canadensis, Deschampsia caespitosa,
Echinochloa crus-galli, Erechtites hieracifolia, Fallopia
convolvulus, Frangula alnus, Holcus lanatus, Hypericum
perforatum, Juncus effusus, Luzula pilosa, Lysimachia vul-
garis, Maianthemum bifolium, Pteridium aquilinum, Quer-
cus rubra, Rubus gracilis, Rubus hirtus, Rubus plicatus,
Rumex acetosella, Solidago gigantea, Sorbus aucuparia,
Vaccinium myrtillus, Veronica officinalis;

7. Smolarzyny, N50°07°35.4”, E22°18°11.6”, 16.07.2014.
Young plantation Pinus sylvestris. List of species: Agrostis
capillaris, Betula pendula, Calamagrostis epigejos, Calluna
vulgaris, Carex ovalis, Carex pilulifera, Conyza canadensis,
Corynephorus canescens, Deschampsia caespitosa, Digitaria
sanguinalis, Ervechtites hieracifolia, Frangula alnus, Hieraci-
um sabaudum, Juncus compressus, Juncus effusus, Lactuca
serriola, Luzula multiflora, Molinia caerulea, Polygonum
lapathifolium subsp. lapathifolium, Pteridium aquilinum,
Rubus ambrosius, Rubus gracilis, Rubus hirtus, Rubus nes-
sensis, Rubus plicatus, Sarothamnus scoparius, Sorbus aucu-
paria, Vaccinium myrtillus;

8. Wysoka Glogowska, N50°09°38.6”, E21°59°50.0”,
06.08.2014. Young plantation Pinus sylvestris. List of species:
Agrostis capillaris, Betula pendula, Bidens frondosa, Calama-
grostis epigejos, Calluna vulgaris, Carex brizoides, Carex
echinata, Carex elongata, Carex hirta, Carex ovalis, Carex
pilulifera, Carex remota, Conyza canadensis, Deschampsia
caespitosa, Echinochloa crus-galli, Erechtites hieracifolia,
Frangula alnus, Hypochoeris radicata, Juncus effusus, Lactuca
serriola, Molinia caerulea, Pinus sylvestris, Polygonum minus,
Pteridium aquilinum, Rubus hirtus, Rubus idaeus, Rubus nes-
sensis, Rubus plicatus, Sorbus aucuparia, Vaccinium myrtillus;

9. Glogow Matopolski, N50°10°11.7”, E21°56°54.4”,
06.08.2014. Young plantation Pinus sylvestris, wet place. List
of species: Betula pendula, Betula pubescens, Calamagros-
tis epigejos, Calluna vulgaris, Chamaenerion angustifolium,
Dryopteris carthusiana, Frangula alnus, Juncus effusus, Ly-
simachia vulgaris, Molinia caerulea, Pteridium aquilinum,
Quercus petraea, Quercus robur, Quercus xrosacea, Rubus
hirtus, Rubus idaeus, Rubus nessensis, Rubus plicatus, Salix
aurita, Sorbus aucuparia, Vaccinium myrtillus;

10. Leszcze, N50°11°04.8”, E21°39°18.3”, 06.08.2014.
Young plantation Pinus sylvestris. List of species: Agrostis
capillaris, Alnus glutinosa, Betula pendula, Betula pubescens,
Calamagrostis epigejos, Carex digitata, Conyza canadensis,
Frangula alnus, Juncus effusus, Luzula pilosa, Maianthe-
mum bifolium, Molinia caerulea, Mycelis muralis, Oxalis
acetosella, Padus serotina, Pinus sylvestris, Populus tremula,
Pteridium aquilinum, Pyrus pyraster, Quercus robur, Rubus
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idaeus, Rubus nessensis, Rubus pedemontanus, Salix caprea,
Sambucus nigra, Sambucus racemosa, Solidago gigantea,
Sorbus aucuparia, Vaccinium myrtillus, Veronica officinalis;

11. Dabry, N50°06°05.5%, E21°4929.6%, 18.08.2014.
Young plantation Quercus robur. List of species: Acer pseu-
doplatanus, Athyrium filix-femina, Calamagrostis epigejos,
Carex brizoides, Echinochloa crus-galli, Frangula alnus,
Galeopsis bifida, Impatiens parviflora, Juncus effusus, Mo-
linia caerulea, Pinus sylvestris, Polygonatum multiflorum,
Pteridium aquilinum, Rubus hirtus, Rubus idaeus, Rubus
nessensis, Sambucus nigra, Urtica dioica;

12. Dabry, N50°06°05.6“, E21°49°07.3“, 18.08.2014.
Young plantation Pinus sylvestris. List of species: Agrostis ca-
pillaris, Alnus glutinosa, Betula pendula, Calamagrostis epi-
gejos, Carex brizoides, Carpinus betulus, Conyza canadensis,
Erechtites hieracifolia, Frangula alnus, Hypericum macula-
tum, Juncus effusus, Luzula pilosa, Oxalis fontana, Pinus syl-
vestris, Populus tremula, Pteridium aquilinum, Quercus robur,
Rubus hirtus, Rubus nessensis, Rubus plicatus, Salix caprea,
Sambucus nigra, Solidago gigantea, Sorbus aucuparia;

13. Area between Dabry and Krzywa, N50°06°12.5”,
E21°46°50.4”, 18.08.2014. Young plantation Pinus sylves-
tris. List of species: Agrostis capillaris, Calamagrostis epi-
gejos, Calluna vulgaris, Carex brizoides, Frangula alnus,
Juncus effusus, Molinia caerulea, Pinus sylvestris, Polygo-
natum verticillatum, Populus tremula, Pteridium aquilinum,
Quercus robur, Rubus hirtus, Rubus idaeus, Rubus nessen-
sis, Rubus plicatus, Salix aurita, Salix caprea, Solidago gi-
gantea, Sorbus aucuparia;

14. Area between Dabry and Krzywa, N50°06’10.7”,
E21°46°51.0”, 18.08.2014. Young plantation Pinus sylves-
tris. List of species: Achillea millefolium, Agrostis capillaris,
Alnus glutinosa, Calamagrostis epigejos, Calluna vulgaris,
Carex brizoides, Carpinus betulus, Chamaenerion angustifo-
lium, Conyza canadensis, Eupatorium cannabinum, Frangula
alnus, Galeopsis speciosa, Juncus effusus, Luzula pilosa, Ly-
simachia vulgaris, Molinia caerulea, Polygonum hydropiper,
Rubus hirtus, Rubus idaeus, Rubus nessensis, Rubus plicatus,
Salix aurita, Salix caprea, Sambucus nigra, Scrophularia no-
dosa, Solidago gigantea, Stellaria holostea, Urtica dioica,

15. Pustkow, N50°06°56.6”, E21°32°31.4, 18.08.2014.
Young plantation Pinus sylvestris. List of species: Agrostis
capillaris, Betula pendula, Calamagrostis epigejos, Carex
pilulifera, Carpinus betulus, Conyza canadensis, Dan-
thonia decumbens, Fagus sylvatica, Juncus tenuis, Luzula
pilosa, Padus serotina, Pinus sylvestris, Pteridium aquili-
num, Quercus robur, Quercus rubra, Rubus apricus, Rubus
glivicensis, Rubus gracilis, Rubus hirtus, Rumex acetosella,
Sorbus aucuparia, Vaccinium myrtillus, Veronica officinalis;

16. Area between Podlesie Skrzeszowskie and Kocha-
noéwka N50°06°50.8, E21°33°26.2”, 18.08.2014. Young
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plantation Pinus sylvestris. List of species: List of species:
Alnus glutinosa, Betula pendula, Carex brizoides, Carex
pilulifera, Conyza canadensis, Frangula alnus, Galeopsis
bifida, Impatiens parviflora, Juncus effusus, Lysimachia
vulgaris, Maianthemum bifolium, Molinia caerulea, Oxal-
is fontana, Padus avium, Padus serotina, Pinus sylvestris,
Pteridium aquilinum, Quercus robur, Quercus rubra, Rubus
ambrosius, Rubus apricus, Rubus idaeus, Rubus nessensis,
Rubus plicatus, Solidago gigantea, Sorbus aucuparia, Tri-
entalis europaea, Urtica dioica, Vaccinium myrtillus;

17.Brzeznica, N50°05°34.4°, E21°27°59.1”,18.08.2014.
Young plantation Pinus sylvestris—Quercus robur. List of
species: Calamagrostis epigejos, Carpinus betulus, Conyza
canadensis, Cornus sanguinea, Corylus avellana, Cucub-
alus baccifer, Euonymus europaea, Euphorbia cyparissias,
Fallopia convolvulus, Hypericum perforatum, Padus avium,
Padus serotina, Quercus robur, Quercus rubra, Rubus am-
brosius, Rubus apricus, Rubus camptostachys, Rubus gliv-
icensis, Rubus idaeus, Rubus nessensis, Rubus plicatus,
Sambucus nigra, Solidago gigantea, Sorbus aucuparia, Tor-
ilis japonica, Urtica dioica,

18. Toporow, N50°19°03.7”, E21°35°06.1”°, 18.08.2014.
Young plantation Pinus sylvestris. List of species: Betula
pendula, Calamagrostis epigejos, Calluna vulgaris, Carex
pilulifera, Frangula alnus, Maianthemum bifolium, Me-
lampyrum pratense, Molinia caerulea, Padus serotina, Pte-
ridium aquilinum, Quercus robur, Quercus rubra, Rubus
plicatus, Sorbus aucuparia, Vaccinium myrtillus;

19. Ostrowy Baranowskie, N50°20°33.1”°, E21°37°35.8”,
18.08.2014. Young plantation Pinus sylvestris. List of spe-
cies: Betula pendula, Calamagrostis epigejos, Calluna vulga-
ris, Carpinus betulus, Deschampsia flexuosa, Festuca ovina,
Hieracium murorum, Luzula pilosa, Melampyrum pratense,
Padus serotina, Polygonatum multiflorum, Pteridium aquili-
num, Quercus petraea, Quercus robur, Quercus rubra, Rubus
nessensis, Rubus plicatus, Solidago virga-aurea, Sorbus au-
cuparia, Taraxacum officinale, Vaccinium myrtillus;

20. Ostrowy Baranowskie, N50°20°32.1”, E21°37°30.2”,
18.08.2014. Young plantation Pinus sylvestris. List of spe-
cies: Betula pendula, Calamagrostis epigejos, Calluna
vulgaris, Carex pilulifera, Conyza canadensis, Danthonia
decumbens, Deschampsia flexuosa, Dryopteris carthusia-
na, Erechtites hieracifolia, Euonymus verrucosa, Festuca
ovina , Filago minima, Frangula alnus, Galeopsis bifida,
Hypochoeris radicata, Juniperus communis, Lembotropis
nigricans, Luzula pilosa, Mycelis muralis, Padus serotina,
Peucedanum oreoselinum, Polygonatum multiflorum, Pyrus
pyraster, Quercus robur, Rubus gracilis, Rubus nessensis,
Rubus plicatus, Solidago gigantea, Vaccinium myrtillus,
Vaccinium vitis-idaea, Veronica officinalis, Viola canina,
Viola reichenbachiana.
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