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IZVLECEK
Fitocenoloska analiza gozdnih sestojev evropskega prave-
ga kostanja (Castanea sativa) v Slovenski Istri

Fitocenolos$ko smo analizirali gozdne sestoje v Sloven-
ski Istri, v katerih v drevesni plasti prevladuje pravi kostanj
(Castanea sativa). Nasli smo jih v okolici vasi Puce (med
Smarjami in Ko$tabono) v pore&ju Drnice, v povodjih poto-
ka Malinska (med Gradinom in Abitanti, blizu vasi Stara
Mandrija) in v povodju potoka Pregon (juzno od Pregare pri
vaseh Reparec in Tunisi). Na podlagi primerjave s podobni-
mi kostanjevimi gozdovi na Hrvaskem in v Bosni smo jih
uvrstili v asociacijo Helleboro istriaci-Castaneetum sativae
Medak 2009 in v dve novi subasociaciji: -ornithogaletosum
pyrenaici in -ruscetosum aculeati. Po nasih spoznanjih so
preuceni sestoji drugotni, pionirski ali degradacijski stadiji
na nekoc¢ najbrz bukovih ali hrastovih rastisc¢ih iz asociacij
Ornithogalo pyrenaici-Fagetum, Seslerio autumnalis-Fage-
tum in Seslerio autumnalis-Quercetum petraeae. Ker pa se
pravi kostanj v njih pomlajuje in ohranja ve¢ generacij, jih je
mogoce vrednotiti tudi kot poseben habitatni in/ali gozdni
rasti$¢ni tip, a presojo o tem prepus¢amo pristojnim stroko-
vnjakom.
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istriaci-Castaneetum sativae, Carpinion orientalis, Istra,
Slovenija
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ABSTRACT
Phytosociological analysis of Castanea sativa woods in
Slovenian Istria

In Slovenian Istria we conducted a phytosociological
analysis of forest stands with dominating Castanea sativa in
the tree layer. These forest stands are situated in the vicinity
of the village of Puce (between Smarje and Ko3tabona) in the
Drnica river basin, in the catchment area of the creek Malin-
ska (between Gradin and Abitanti, near the village of Stara
Mandrija) and in the catchment area of the creek Pregon
(south of Pregara at the villages of Reparec and Tunisi).
Based on the comparison with similar sweet chestnut woods
in Croatia and Bosnia they were classified into the associa-
tion Helleboro istriaci-Castaneetum sativae Medak 2009 and
two new subassociations: -ornithogaletosum pyrenaici and
-ruscetosum aculeati. According to our findings, the studied
stands are secondary, pioneer or degradation stages, proba-
bly on former beech or oak sites from associations Ornitho-
galo pyrenaici-Fagetum, Seslerio autumnalis-Fagetum and
Seslerio autumnalis-Quercetum petraeae. However, because
Castanea sativa regenerates in these stands and persists
there for generations, these stands could also be treated as a
special habitat and/or forest site type, but this is an assess-
ment best left to the competent experts.

Key words: phytosociology, synsystematics, Helleboro
istriaci-Castaneetum sativae, Carpinion orientalis, Istria,
Slovenia
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1 UVOD

Evropski pravi kostanj, tudi domaci kostanj (Castnea
sativa), je jugovzhodnoevropska-jugozahodnoazijska
vrsta, znacilnica zveze Quercion robori-sessiliflorae
(AESCHIMANN et al. 2004: 222). Izvira iz Sredozemlja,
a se je v tisocletjih s ¢clovekovim posredovanjem razsi-
ril tudi bolj v notranjost Evrope. K tak$nemu $irjenju
so Se posebej prispevali Rimljani (Brus 2005). Njegovo
zdaj znano razéirjenost v Sloveniji kaze slika 1.

Tudi zdajsnja prisotnost pravega kostanja v sloven-
skih gozdovih je precej povezana s ¢lovekovimi vplivi,
saj so ga marsikje tudi gojili, a potem pogosto te nasade
opustili in so se zarasli z okolisko gozdno vegetacijo. M.
WRABER (1960) v pregledu gozdne vegetacije Slovenije
omenja dve zdruzbi, ki se imenujeta po kostanju: Quer-
ceto-Castanetum submediterranum in Querceto-Casta-
netum austroalpinum, pri cemer je omenjeni asociaciji
deloma obravnaval Ze prej (M. WRABER 1954, 1955,
1957, 1958). V pregledu rastlinskih sintaksonov Slove-
nijie (SiL¢ & CARNI 2012) se po pravem kostanju ime-

nuje le bukova zdruzba Castaneo-Fagetum sylvaticeae.
Zdruzbe, ki jih je M. Wraber oznaceval z imenom
Querco-Castanetum, ve¢inoma obravnavamo znotraj
zdruzb hrasta gradna (Quercus petraea) ali celo bukve
(Fagus sylvatica), deloma kot degradacijske stadije in v
njih pravi kostanj nima edifikatorske vloge. Po nasih
spoznanyjih, ki smo jih dobili pri dolgoletnih raziskavah
gozdne vegetacije zahodnega dela Slovenije, ob uposte-
vanju monografske obdelave hrastovih in ¢rnogabro-
vih gozdov v Primorju (ZuPANCIC 1999), je pravi ko-
stanj pogosta primes v vseh sestojnih plasteh naslednjih
hrastovih, belogabrovih in bukovih asociacij (ali suba-
sociacij): Aristolochio luteae-Quercetum pubescentis ca-
staneetosum, Seslerio autumnalis-Quercetum petraeae,
Carici umbrosae-Quercetum petraeae, Melampyro vul-
gati-Quercetum petraeae, Seslerio autumnalis-Querce-
tum cerridis, Ornithogalo pyrenaici-Carpinetum betuli,
Blechno-Fagetum, Castaneo-Fagetum sylvaticae, Orni-
thogalo pyrenaici-Fagetum in Seslerio autumnalis-Fage-

46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 061 62 63 64 65
14° 15° 16°
91 00000
92 y 000 ‘...
Loone nfm — = =
98 fgt'“i 0600000 <
94| 7=, ; i
?‘-\.\:; ;_...J. ... . . 4 <«
o\l | o " deeu0e0es00 o, '
9| 7 L 9@ X
: Al o0 0000060 ®
97| Y@ 0000 -
o o0 20000 0000
98 0000 000000
® 0000 ||

® oo ® 4P
ool ‘ooge |~ 000000 o j| =-UVYENLA

¥ [ ] .__g L J ( . Castanea sativa
01 ( ( s k. @ Q. o

\ ., e
02 2 T ) [ 2N ()
¥ L (8%e8!

03 ; \ N\ O .
04 000000 z: O

'y ¥ = \ 4 } 10 20 30 km
05 5 -.) W — —

|

Slika 1: Razsirjenost pravega kostanja (Castanea sativa) v Sloveniji (podatkovna baza FloVegSi)
Figure 1: Distribution of Castanea sativa in Slovenia (FloVegSi database)
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tum. Posamicno v drevesni, pogosteje pa le v grmovni
ali zelis¢ni plasti se pojavlja tudi v sestojih asociacij Lu-
zulo albidae-Quercetum petraeae, Veratro nigri-Fraxi-
netum excelsioris, Saxifrago petraeae-Tiletum platyphyl-
li, Paeonio officinalis-Tilietum platyphylli, Seslerio autu-
mnalis-Ostryetum, Seslerio albicantis-Ostryetum, Se-
slerio autumnalis-Quercetum pubescentis, Lamio orva-
lae-Fagetum, Genisto januensis-Pinetum sylvestris. Naj-

visje smo ga popisali na grebenu Kolovrata (pod Na-
gnojem), na nadmorski visini 1170 m, v spodnji grmov-
ni plasti sestoja asociacije Ranunculo platanifolii-Fage-
tum. Pri dolgoletnem delu v gozdovih Slovenske Istre je
eden od naju (Zvone Sadar) opazil tudi sestoje, v kate-
rih je pravi kostanj prevladujoca vrsta v drevesni plasti
in se v njih tudi pomlajuje. S fitocenolosko analizo smo
poskusali te sestoje uvrstiti v sintaksonomski sistem.

2 METODE

Fitocenoloske popise kostanjevih sestojev v Slovenski
Istri smo naredili po srednjeevropski metodi (BRAUN-
-BLANQUET 1964). Skupno smo naredili 18 popisov in
jih vnesli v bazo FloVegSi (T. SELISKAR, VRES & A. SE-
LISKAR 2003). Kombinirane ocene zastiranja in pogo-
stnosti smo pretvorili v ordinalne vrednosti od 1 do 9
(van der MAAREL 1979). Numeri¢ne primerjave smo
opravili s programom SYN-TAX 2000 (Popbant 2001).
Popise smo v analitsko preglednico (Preglednica 1)
uredili na podlagi hierarhi¢ne klasifikacije. Upostevali
smo rezultate metode kopicenja na podlagi povezova-
nja (netehtanih) srednjih razdalj “(Unweighted) avera-
ge linkage” - UPGMA, kjer smo uporabljali Wishartov
koeficient podobnosti (similarity ratio). V drugem ko-
raku smo izdelali sintezno tabelo, v kateri smo popise

iz Slovenske Istre primerjali s popisi oz. zdruzbami iz
Hrvaske in Bosne. Pri tem smo uporabljali isto metodo
hierarhi¢ne klasifikacije. Fitocenoloske skupine (=
skupine diagnosti¢nih vrst) smo ob upostevanju stevil-
nih avtorjev oblikovali po lastnih merilih. Nomenkla-
turni viri za imena praprotnic in semenk so MARTIN-
¢1¢ & al. (2007) razen za ime Molinia arundinacea
Schrank (namesto M. caerulea (L.) Moench subsp.
arundinacea (Schrank) K. Richt.), za imena mahov
MARTINCIC (2003, 2011), za imena sintaksonov pa SiLc
& CARNI (2012), VUKELIC (2012) in DAKSKOBLER,
SADAR & CARNI (2017), razen za ime zveze Carpinion
orientalis Horvat 1958 in razreda Querco-Fagetea Bra-
un-Blanquet et Vlieger in Vlieger 1937.

3 REZULTATI

3.1 Ekoloska oznaka preucenih sestojev

Gozdne sestoje s prevladujo¢im pravim kostanjem v
drevesni plasti smo popisali v treh obmodjih Slovenske
Istre: v povodju Drnice v okolici vasi Puce (v trikotni-
ku med Smarjami, Kostabono in Krkavéami), v povod-
ju Malinske blizu vasi Stara Mandrija (med Gradinom
in Abitanti) in v povodju potoka Pregon (juzno od Pre-
gare, pri vaseh Reparec in Tunisi) - slika 2. Nadmorska
visina popisanih sestojev je od 260 m do 425 m. Nebe-
sna lega je osojna, najveckrat severozahodna, strmina
pa od 5° do 30°. Geoloska podlaga je eocenski fli§, le
ponekod z manjso primesjo apnenca (Buser 2009),
talni tip so evtri¢na rjava tla (Vipic et al. 2016). Popisi
okoli vasi Puce sodijo $e v obmocje z obalnim subme-
diteranskim podnebjem s srednjo temperaturo najhla-
dnejsega meseca vec kot 4 °C in s srednjo temperaturo
najtoplejsega meseca vec kot 22 °C. Povprecna visina
padavin je med 1000 mm in 1200 mm. Popisi v povod-
jih Malinske in Pregona sodijo Ze v podnebni tip zale-

dno submediteransko podnebje, kjer je srednja tempe-
ratura najhladnejsega meseca ze manj kot 4 °C in sre-
dnja temperatura najtoplejsega meseca manj kot 22 °C.
Povprecna letna visina padavin je Ze ve¢ kot 1200 mm
(OGRIN 1996).

3.2 Klasifikacija popisov in uvrstitev preucene
zdruzbe v sintaksonomski sistem

Nasi popisi so se zdruzevali v dve vedji skupini, s tem,
da sta dva popisa v levem delu dendrograma nekoliko
izstopala (slika 3). Na podlagi hierarhi¢ne klasifikacije
smo jih uredili v preglednico 1. Ugotovljeni loc¢eni sku-
pini lahko razlagamo na rangu subasociacij.

Za uvrstitev teh sestojev na rangu asociacije smo
naredili primerjavo s podobnimi do zdaj opisanimi
zdruzbami v geografsko dovolj bliznjih obmo¢jih
(MEDAK 2009, 2011, STUPAR et al. 2014) — Preglednica
2 in Slika 3.

FOLIA BIOLOGICA ET GEOLOGICA 61/2 - 2020

187



188

DAKSKOBLER & SADAR: FITOCENOLOSKA ANALIZA GOZDNIH SESTOJEV EVROPSKEGA PRAVEGA KOSTANJA

Na podlagi rezultatov te primerjave lahko nase se-
stoje uvrstimo v asociacijo Helleboro istriaci-Castanee-
tum sativae Medak 2009.

V primerjavi s popisi iz Hrvaske sestoje iz sloven-
skega dela Istre razlikujejo predvsem vrste Carex mon-
tana (stalnost 78 %), Crataegus laevigata (stalnost 67
%), Molinia arundinacea (stalnost 50 %), Ornithogalum
pyrenaicum (stalnost 54 %), Quercus petraea (stalnost
28 %), deloma tudi vrsta Calamagrostis arundinacea
(stalnost 38 %). Za sestoje iz Hrvaske so razlikovalne
vrste Crataegus transalpinum (stalnost 55 %) - (vendar
je to le varieteta vrste C. monogyna, znacilna za Kras,
Vukeli¢, in litt.), Calamintha grandiflora (stalnost 45
%), Campanula trachelium (stalnost 50 %) in deloma
tudi vrsta Acer obtusatum (stalnost 32 %).

Uvrstitev v sintaksonomski sistem je sledeca:

Querco-Fagetea Br.-Bl. et Vlieger in Vlieger 1937
Quercetalia pubescenti-petraeae Klika 1933
Carpinion orientalis Horvat 1958

Helleboro istriaci-Castaneetum sativae Medak 2009

Opravili smo popravek imena, ker v sestojih v slo-
venskem delu Istre uspeva le takson Helleborus multifi-
dus subsp. istriacus (sin. Helleborus odorus subsp. istri-
acus) in najbrz tudi primerki iz Hrvaske Istre vecino-
ma pripadajo tej podvrsti (Lacza 1958: 91, ROTTEN-
STEINER 2014: 786-787, Vukelié, in litt.). VUKELIC
(2012: 242-243) asociacijo Helleboro multifidi-Castane-
etum uvrséa v zvezo Quercion pubescenti-petraeae Br.-
-Bl. 1932. Po nasem mnenju dobra zastopanost vrst kot
so Sesleria autumnalis, Carpinus orientalis, Ruscus acu-

© LIUBLIANA

Novo mesto

Slika 2: Nahajalisca kostanjevih gozdov v Slovenski Istri

Figure 2: Localities of Castanea sativa woods in Slovenian Istria
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leatus, Helleborus multifidus subsp. istriacus in Rubus
ulmifolius ob obcasnem pojavljanju vrst Asparagus
acutifolius, Sorbus domestica in Arum italicum dopusca
uvrstitev te asociacije v zvezo Carpinion orientalis.

Seznam diagnosti¢nih vrst asociacije (Castanea sa-
tiva, Helleborus multifidus subsp. istriacus, Sesleria au-
tumnalis), smo razsirili $e na vrsti Carex flacca in C.
montana.

Subasociaciji:
-ornithogaletosum pyrenaici subass. nov. nomenklaturni
tip, holotypus, je popis st. 6 v Preglednici 1. Razlikovalni-
ce subasociacij so vrste Ornithogalum pyrenaicum, Salvia
glutinosa, Calamagrostis arundinaceae, Quercus cerris in
Fagus sylvatica. V to subasociacijo uvré¢amo pionirske

(redkeje degradacijske) stadije na rastis¢ih asociacije Or-
nithogalo-Fagetum sylvaticae. Popis st. 1 v Preglednici 1
kaze doloc¢eno podobnost s sestoji asociacije Seslerio au-
tumnalis-Quercetum petraeae, popis $t. 2 v isti pregle-
dnici pa s sestoji asociacije Ornithogalo-Carpinetum be-
tuli.

-ruscetosum aculeati subass. nov., nomenklaturni tip,
holotypus, je popis §t. 13 v Preglednici 1. Razlikovalni-
ce subasociacije so vrste Ruscus aculeatus, Sesleria au-
tumnalis (z velikim srednjim zastiranjem) in Cornus
mas. V to subasociacijo uvrs¢amo pionirske (redkeje
degradacijske) stadije na rasti$c¢ih asociacij Seslerio au-
tumnalis-Fagetum in Seslerio autumnalis-Quercetum
petraeae.

4 RAZPRAVA IN ZAKLJUCKI

Popisani sestoji pravega kostanja v Slovenski Istri so po
nasih spoznanjih ve¢inoma drugotni. Nastali so najbrz
na nekdanjih rastis¢ih bukovih, belogabrovih ali gra-
dnovih gozdov, deloma z zaras¢anjem nekdanjih kme-
tijskih povrsin. Toda v njih se pravi kostanj pomlajuje

in ohranja ve¢ generacij. Moc¢no ga ogroza susenje za-
radi kostanjevega raka, zato je nadaljnji razvoj teh se-
stojev tezko predvideti. V smislu razvr§canja v gozdne
rastis¢ne tipe (KUTNAR et al. 2012) sta dve moznosti:
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Slika 3: Dendrogram kostanjevih sestojev iz Slovenske Istre (UPGMA, komplement Wishartovega koeficienta podobnosti)
Figure 3: Dendrogram of relevés with dominating Castanea sativa from Slovenian Istria (UPGMA, 1- similarity ratio)
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da jih uvrstimo v nov gozdni rastis¢ni tip: submedite-
ranski kostanjevi gozdovi ali da jih obravnavamo v
sklopu gozdnih rastis¢nih tipov domnevno izvornih
bukovih, gradnovih ali belogabrovih zdruzb.

Razmeroma majhne povrsine so v prid drugi mo-
znosti, razmeroma tezavno prepoznavanje izvornih
zdruzb (je to bilo bukovje, gradnovje ali belogabrovje)
pa v prid prvi moznosti.

Presojo prepusc¢amo strokovnjakom za to podro-
¢je na Gozdarskem institutu Slovenije in Zavodu za
gozdove Slovenije.

V okviru habitatne tipologije (JoGAN et al. 2004)
kostanjeve sestoje v Istri lahko obravnavamo kot pose-
ben tip primorsko kostanjevje (41.7424). Njihova go-

spodarska vloga za zdaj ni velika, saj so v njih v glav-
nem izvajali panjevsko secnjo, pridobivajo drva in vi-
nogradnisko kolje, vendar so ta rasti§¢a primerna tudi
za vzgojo kakovostnega lesa manjsinskih drevesnih
vrst, Se posebej skorsa in breka (Sorbus domestica, S.
torminalis) in Cesnje (Prunus avium). Imajo tudi bio-
topsko vlogo kot rasti§¢a nekaterih zavarovanih rastlin
(ANON. 2004): Ruscus aculeatus, Helleborus multifidus
subsp. istriacus, Lilium martagon, Cephalanthera lon-
gifolia, C. damasonium in Platanthera chlorantha.

V popisanih sestojih nismo nasli tujerodnih vrst, z
izjemo robinije (Robinia pseudoacacia). Subspontano
(podivjano iz gojitve) se ponekod pojavlja lovor (Lau-
rus nobilis).
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Slika 4: Dendrogram zdruzb domacega kostanja v jugozahodni Sloveniji, Hrvaski in Bosni (UPGMA, komplement Wishartove-

ga koeficienta podobnosti)

Figure 4: Dendrogram of syntaxa with dominating Castanea sativa from Slovenia, Croatia and Bosnia (UPGMA, 1- similarity ratio)

Legenda (Legend):

HeCa-Si Helleboro istriaci-Castaneetum sativae, Slovenska Istra, ta clanek, Preglednica 1
HeCa-H Helleboro multifidi-Castaneetum sativae, submediteranski del Hrvaske, Istra, otok Cres (MEDAK 2009, 2011, VUKELIC

2012),

ApCa-H Aposerido foetidae-Castaneetum sativae, Hrvaska, celinski del (MEDAK 2011, VUKELIC 2012)
ApCa-Bo Aposerido foetidae-Castaneetum sativae, Bosna, STUPAR et al (2014)
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5 SUMMARY

Originally native to the Mediterranean, Castanea sativa
is a southeastern-European-southwestern-Asian spe-
cies that spread to the interior of Europe with human
migrations. The Romans in particular played a major
role in its expansion. Castanea sativa is distributed
across most of the Slovenian territory, but only in the
colline, submontane and lower montane belts. The con-
spectus of vegetation syntaxa of Slovenia (S1L¢ & CARNI
2012) comprises only one beech community named
after this species — Castaneo-Fagetum sylvaticeae. Ac-
cording to our findings and research published by other
authors (ZuPANCIC 1999) it frequently occurs in the
stands of the following associations (or subassociations)
in western and southwestern Slovenia: Aristolochio lu-
teae-Quercetum pubescentis castaneetosum, Seslerio au-
tumnalis-Quercetum petraeae, Carici umbrosae-Quer-
cetum petraeae, Melampyro vulgati-Quercetum petrae-
ae, Seslerio autumnalis-Quercetum cerridis, Ornithoga-
lo pyrenaici-Carpinetum betuli, Blechno-Fagetum, Ca-
staneo-Fagetum sylvaticae, Ornithogalo pyrenaici-Fage-
tum and Seslerio autumnalis-Fagetum. Its highest re-
corded locality (and site) was on the ridge of Kolovrat
(under Mt. Nagnoj), at 1170 m a.s.l,, in the lower shrub
layer of the association Ranunculo platanifolii-Fagetum.
In his many years of practice in the forests of Slovenian
Istria one of the authors (Zvone Sadar) came across
stands in which Castanea sativa dominates in the tree
layer and also regenerates in these stands. Their locali-
ties are in the Drnica river basin in the vicinity of the
village of Pule (in the triangle between Smarje,
Kostabona and Krkavce) in the catchment area of the
creek Malinska near the village of Stara Mandrija (be-
tween Gradin and Abitanti) and in the catchment area
of the creek Pregon (south of Pregara at the villages of

Reparec and Tunisi). With a phytosociological analysis
we wanted to classify these stands into a syntaxonomic
system. We recorded 18 relevés using the Central-Euro-
pean method and compared them with similar com-
munities previously described in Croatia and Bosnia
(Helleboro multifidi-Castaneetum sativae and Aposeri-
do foetidae-Castaneetum sativae). Based on this com-
parison we classified these stands into the association
Helleboro istriaci-Castaneetum sativae Medak 2009.
The name of the association was corrected, because the
stands in the Slovenian part of Istria comprise only the
taxon Helleborus multifidus subsp. istriacus (syn. Helle-
borus odorus subsp. istriacus). We classified the associa-
tion Helleboro istriaci-Castaneetum into the alliance
Carpinion orientalis, and not into the alliance Quercion
pubescenti-petraeae, into which it is classified in Croa-
tia. Two new subassociations were described: -ornitho-
galetosum pyrenaici and -ruscetosum aculeati.

According to our findings, the recorded Castanea
sativa stands in Slovenian Istria are predominantly
secondary and likely originate from former sites of
beech, hornbeam or sessile oak forests, partly due to
the overgrowing of agricultural land. In these stands,
Castanea sativa regenerates and persists for several
generations. So far, their economic role has been insig-
nificant, as they have mainly served as a source of fire-
wood and material for grape stakes, but they could also
serve as plantations for high-quality timber produc-
tion focused on minority tree species (Sorbus domesti-
ca, S. torminalis and Prunus avium). As sites of several
protected species — Ruscus aculeatus, Helleborus multi-
fidus subsp. istriacus, Lilium martagon, Cephalanthera
longifolia, C. damasonium and Platanthera chlorantha
- they are important also as biotopes.
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Slika 5: Sestoj subasociacije Helleboro istriaci-Castaneetum sativae ornithogaletosum pyrenaici pod vasjo Tunisi. Foto: 1.
Dakskobler.

Figure 5: Stand of the subassociation Helleboro istriaci-Castaneetum sativae ornithogaletosum pyrenaici under the village of
Tunisi. Photo: I. Dakskobler.

Slika 6: Sestoj subasociacije Helleboro istriaci-Castaneetum sativae ruscetosum aculeati pri vasi Puce (Pihavec nad potokom
Pisevec). Foto: Z. Sadar.

Figure 6: Stand of the subassociation Helleboro istriaci-Castaneetum sativae ruscetosum aculeati near the village of Puce
(Pihavec above the rivulet Pisevec). Photo: Z. Sadar.

FOLIA BIOLOGICA ET GEOLOGICA 61/2 -2020 | 193



DAKSKOBLER & SADAR: FITOCENOLOSKA ANALIZA GOZDNIH SESTOJEV EVROPSKEGA PRAVEGA KOSTANJA

QP

Preglednica 1: Helleboro istriaci-Castaneetum sativae, Slovenska Istra
Table 1: Helleboro istriaci-Castaneetum sativae, Slovenian Istria

Zaporedna Stevilka popisa

(Number of relevé) L2
< n —
Stevilka popisa v podatkovni bazi a3
(Database number of relevé) £ g
Nadmorska visina v m
(Altitude in m) 425 410
g
Lega (Aspect) § =z
w
Nagib v stopinjah
(Slope in degrees) 25 30
Matic¢na podlaga (Parent material) FI Fl
Tla (Soil) Ev Ev
Kamnitost v % (Stoniness in %) 10 0
Zastiranje v % (Cover in %)
Zgornja drevesna plast E3b 70 90
(Upper tree layer)
Spodnja drevesna plast E3a 20
(Lower tree layer)
Grmovna plast (Shrub layer) E2 20 5
Zeliscna plast (Herb layer) E1 40 15
Mahovna plast (Moss layer) EO 5 0
Maksimalni premer dreves em 50 30
(Maximum tree diameter)
Maksimalna vi$in adreves
(Maximum tree height) m 26 24
Stevilo vrst (Number of species) 40 30
Velikost popisne ploskve m2 400 400
(Relevé area)
2 2
Datum popisa (Date of taking 8
relevé) 2 D
F 8
Z g
Nahajalice (Locality) 5 &
-
o o
Srednjeevropski kvadrant (Quad- § 5
rant) o0
— 0
[3e} 0
Koordinate GK'Y (D-48) m 2 =
¥
<] —
O [
. < N
Koordinate GK X (D-48) m g @
f=3 (=3
n N

Diagnostic¢ne vrste asociacije (Diagnostic specie

Castanea sativa E3b 3
Castanea sativa E3a 1
Castanea sativa E2b +
Castanea sativa E2a
Castanea sativa El +
Carex montana El +
Sesleria autumnalis El +
Helleborus multifidus subsp.

istriacus (H. odorus subsp. El1 2
istriacus)

Carex flacca El

3

—
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EC
FS
QP
QP
QP
QR
FS
FS
FS
FS
FS
co
QP
QP
QP
co

QP

QR

Zaporedna Stevilka popisa

(Number of relevé) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 Pr. Fr
Razlikovalne vrste subasociaciji (Differential species of the lower units)

Ornithogalum pyrenaicum El|1 . + + + + + + + + 9 50
Salvia glutinosa El)+ + + . + + . + + 1 .8 44
Quercus cerris E3b| 2 . r 1+ . . + r 6 33
Quercus cerris E3al . . A T . 2 11
Quercus cerris El]| . . + 1 + . + . + 5 28
Calamagrostis arundinacea Ell . . + . + + + + + 6 33
Fagus sylvatica E3b] . . . . . . . + 1 6

Fagus sylvatica E3a) . . . . . . 4+ + 2 11
Fagus sylvatica E2b) . . . . .+ 4+ 2 11
Fagus sylvatica E2a| . + . + . + 317
Fagus sylvatica Erp. . .o+ .. . 1 6

Ruscus aculeatus E2a . . . . . .+ 4 2 1 2 + 2 + +]9 50
Cornus mas E3a + . 1 6

Cornus mas E2b 1 + 1 + + 5 28
Cornus mas E2a + + o+ + | 4 22
Crapinion orientalis

Carpinus orientalis E3a . . r . . . + + r + . + 6 33
Carpinus orientalis E3a . . . . . . . . . + . 1 6

Carpinus orientalis E2b . . . . . .+ + + + . + 5 28
Carpinus orientalis Ea . . + . . . 4+ . 2 11
Carpinus orientalis El + . 1 6

Asparagus acutifolius E2a . 1+ + 3017
Arum italicum El + . 1 6

Laurus nobilis El + 1 6

Quercetalia pubescenti-petraeae

Fraxinus ornus E3b + . . . . + . . Lo+ o+ . 4 22
Fraxinus ornus E3a + + .o+ + + .+ 1+ + 4+ o+ 1 o+ . .13 72
Fraxinus ornus E2b 1 + 1 + 1 1 + 2 2 1 1 + + 1 + 1 + 16 89
Fraxinus ornus E2a 2 1 . 1 1 1 1 2 2 . 1 1 1 1 1 13 72
Fraxinus ornus ELr 1 . + 1 1 1 . 1 1 2 + 1 1 1 1 1 . 1 15 83
Rubus ulmifolius E2 . + 1 1 1 1 + 1 . 2 1 1 1 + + 13 72
Sorbus torminalis E3b + . . . . 3 .r 3 17
Sorbus torminalis E3a . . . . + . o+ o+ 1 1 + 6 33
Sorbus torminalis E2b + . + + + + + o+ 4+ 1 + 1 11 6l
Sorbus torminalis E2a . . . + + . + + + 1+ . + + 9 50
Sorbus torminalis E1l . . r . . + + A + 1 7 39
Quercus pubescens E3b . + . . + + + r 1 r r r 9 50
Quercus pubescens EL . . . . .+ . . 1 6

Ostrya carpinifolia E3b . + + ro+ + 1 6 33
Ostrya carpinifolia E3a . . . + + + + + + o+ 7 39
Ostrya carpinifolia E2b . . . . . . 4+ + .2 011
Ostrya carpinifolia E2a . . . + . 4+ . + 3 17
Lathyrus niger El . . + + . + . r + + 6 33
Tamus communis El + + . r 1 + + 6 33
Melittis melissophyllum El + . + roo+ . + 5 28
Sorbus domestica E3b . . . . . . . + o+ + + + 5 28
Sorbus domestica E2b . . . . . . 4+ 1 6

Sorbus domestica E2a . . + + 2 11
Hypericum montanum E1 . R . . 2 11
Buglossoides purpurocaerulea El1 + . 1 6

Cephalanthera longifolia El . + . 1 6

Tanacetum corymbosum El + 1 6

Quercetalia roboris

Molinia arundinacea ET . . 1 + 1 + 1 . . 1 + + + + 10 56
Hieracium racemosum E1 . . . . .o+ + + + 1 + + 1 + 9 50
Populus tremula E3b . + . . . o+ + + 4 22
Populus tremula E2a . . . 4+ + 2 11
Populus tremula E1 . . . . .+ . o+ 2 11
Potentilla erecta El . . r + + + . 4 22
Hieracium murorum E1 . S . R + + 4 22
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Zaporedna stevilka popisa
(Number of relevé)

Veronica officinalis El1 . .+
Betonica officinalis E1 . . .
Rubus hirtus E2a + . +
Luzula multiflora E1 . . . o+ o+
Chamaecytisus supinus E1 . . .o+ o+
Calluna vulgaris E1 . . . r .
Carex pallescens E . . . .+
Frangula alnus E2a
Hieracium dollineri El
Luzula campestris El
Potentilla alba E1
Betula pendula E3b
Pteridium aquilinum El
Genista tinctoria El
Solidago virgaurea E1 .
EC Erythronio-Carpinion, Aremonio-Fagion
Lonicera caprifolium E2a + +
Primula vulgaris El 1 .
Knautia drymeia subsp. tergestina E1 . . +
Lamium orvala E1 +
Crocus vernus subsp. vernus E1l
TA Tilio-Acerion
Juglans regia E2a +
Juglans regia E3b . +
Juglans regia E2b . .
Acer platanoides El1 . +
Aruncus dioicus E1 . . o+
Circaea intermedia El
Arum maculatum E1
FS Fagetalia sylvaticae
Prunus avium E3b . +
Prunus avium E3a
Prunus avium E2b .+
Prunus avium E2a . N
Prunus avium El . + + + +
Carpinus betulus E3b 1 3 +
Carpinus betulus E3a + 1
Carpinus betulus E2b +
Carpinus betulus E2a . . + . +
Carpinus betulus E1 + . . + +
Viola reichenbachiana E1 . . +
Symphytum tuberosum El
Carex sylvatica El
Euphorbia dulcis E1
Euphorbia amygdaloides El
Polygonatum multiflorum El
Cephalanthera damasonium E1 . + . . .
Dryopteris filix-mas E1 . . . .+
Tilia cordata E2a
Lilium martagon E1
Mercurialis perennis El
Galeobdolon montanum El
Campanula trachelium E1
QF  Querco-Fagetea
Hedera helix E3a
Hedera helix El + . + . +
Crataegus laevigata E3a
Crataegus laevigata E2b + +
Crataegus laevigata E2a + . +
Acer campestre E3b
Acer campestre E3a +
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RP

MuA

TG

Zaporedna Stevilka popisa
(Number of relevé)

Acer campestre E2b + . + 2 11
Acer campestre E2a . + + . . . . . 4+ . 3 17
Acer campestre El + . . + . . . 1 + + + o+ 7 39
Corylus avellana E3a 1 . . . . . . .+ . + . + 4 22
Corylus avellana E2b 1 . . . . . .+ . . . 4+ + .+ .+ + 7 39
Corylus avellana Ea . . + . . . . . . . . . . . . . . 4+ 2 1
Corylus avellana El . + . 1 6
Clematis vitalba E3a + + . . . . . . . . 4+ . 4+ + 5 28
Clematis vitalba E2b . . . . ...+ .1 6
Clematis vitalba E2a . + . . + + . . . 4+ . . . . . . . + 5 28
Clematis vitalba El . . + . . . o+ . o+ . . o+ 4 22
Rosa arvensis E2a . S . .o+ .+ . . . . . .+ 5 28
Quercus petraea E3b 3 . . . . . 4+ . . .+ . . . .1 4 22
Quercus petraea E3a . . . . . . . 4+ 1 6
Quercus petraea E22a . . . . . . 4+ . . 1 6
Quercus petraea EL + . + . . . . . . . .+ . . . . 4 22
Anemone nemorosa EL 2 . + . . . . + . 1 . . . . 4 22
Carex digitata El . . . . . . . . . .+ + o+ .+ 4 22
Pyrus pyraster E3a . . . . . . R . 1 6
Pyrus pyraster E2b . . . . . . . . . 4+ 1 6
Pyrus pyraster E2a . . + + . . + 3 17
Pyrus pyraster E1 . e 2 11
Ulmus minor E3a + . . . . . . . . . . o+ 2 1
Ulmus minor E2b . .. .00 L+ + 2 1
Ulmus minor E2a . . . . . . .. ..+ .+ ..+ 317
Ulmus minor El . . . . .. ...+ 1 6
Malus sylvestris E3a + . . . . 1 6
Malus sylvestris E2b . . o+ . 4+ 2 11
Malus sylvestris E2a . . + . . + 2 11
Malus sylvestris El + . . . . . . . .+ 2 11
Viola riviniana El . . . . .. ...+ 4 2 11
Platanthera chlorantha EL . . . . . . . . . . x 1 6
Scilla bifolia El . . . . . ...+ 1 6
Rhamno-Prunetea

Crataegus monogyna E3a . . .o+ + 1. . . . . A . .+ . 5 28
Crataegus monogyna E2b 1 + + + + + 1 1 + .+ Lo+ + 4+ 1372
Crataegus monogyna E2a 1 + + . + . o+ .+ 0+ 1 . . N 9 50
Crataegus monogyna E1 + 1 6
Ligustrum vulgare E2 + + + . . . . 4+ 4+ . 4+ 4+ 1 2 1 2 + 13 72
Cornus sanguinea E3a . . . . . . . . . .t + . 2 11
Cornus sanguinea E2b + . . . . R .o+ 1 .1+ + 7 39
Cornus sanguinea E2a . + + + . + <+ . . . . 4+ . . . 4+ 7 39
Cornus sanguinea E1 . . . R .1 . + . 3 17
Juniperus communis E2 . + . . . . . + . + + . + 5 28
Rosa agrestis E2a . . . + . 1 + 3 17
Prunus spinosa E2b . . . . . . 4+ 1 6
Prunus spinosa E2a . + 1 6
Prunus spinosa El . . . ...+ 1 6
Prunus insititia E2a . R 1 6
Rosa gallica E1 . . o+ ... 1 6
Rosa sp. E2a . . . . . .+ . 1 6
Robinia pseudoacacia E3b . . . . . . . . 4+ 1 6
Mulgedio-Aconitetea

Athyrium filix-femina El . . . . o+ .+ . o+ 317
Trifolio-Geranietea

Vincetoxicum hirundinaria El + . + + + + + r . . .+ + . . . 9 50
Viola hirta El . . . ... ...+ 2 11
Campanula rapunculoides El1 + 1 6
Thalictrum minus El . . . .+ 1 6
Trifolium medium El . . . . + 1 6
Vicia sp. E1 . . . R 1 6
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Zaporedna stevilka popisa
(Number of relevé)

Epilobietea angustifolii
Fragaria vesca

Geum urbanum
Eupatorium cannabinum
Plantago major
Molinio-Arrhenatheretea
Ajuga reptans
Ranunculus nemorosus
Veronica chamaedrys
Colchicum autumnale
Asplenietea trichomanis
Asplenium trichomanes

El
El
E1
El

E1
E1l
El
E1

El

Mahovi in lisaji (Mosses and lichens)

Fissidens taxifolius
Atrichum undulatum
Anomodon viticulosus
Ctenidium molluscum
Isothecium alopecuroides
Homalothecium lutescens
Tortella tortuosa
Schistidium apocarpum
Anomodon attenuatus
Hypnum cupressiforme
Thuidium tamariscinum

Legenda - Legend
FI Fli§ - Flysch

Ev Evtri¢na rjava tla - Eutric brown soil

EO
EO
EO
EO
EO
EO
EO
EO
EO
EO
EO

6

7

8

9

10

11

12

13

14

15

16

Pr. Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
Fr. Frekvenca v % - Frequency in %

17

18 Pr.
+ 4
4
1
1
+ 10
1
1
1
1
+ 12
9
2
2
2
1
1
1
1
1
1

Fr.

22
22

(e}

N O

67
50
11
11
11

[o)Wle)Nie) R NKeN
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Preglednica 2: Sintezna tabela zdruzb s prevladujoco vrsto Castanea sativa (Slovenija, Hrvaska, Bosna)
Table 2: Synoptic table of communities with dominant Castanea sativa (Slovenia, Croatia, Bosnia)

Zaporedna $tevilka (Successive number)

Avtor (Author)

Oznaka sintaksonov (Sign for syntaxa)
Stevilo popisov (Number of relevés)

Carpinion orientalis
Sesleria autumnalis

Helleborus multifidus subsp. istriacus

Ruscus aculeatus

Carpinus orientalis
Carpinus orientalis
Carpinus orientalis

Knautia drymeia subsp. tergestina

Asparagus acutifolius
Arum italicum
Laurus nobilis

Rosa sempervirens

Quercetalia pubescenti-petraeae

Fraxinus ornus
Fraxinus ornus
Fraxinus ornus

Sorbus torminalis
Sorbus torminalis
Sorbus torminalis
Carex flacca

Ostrya carpinifolia
Quercus pubescens
Quercus pubescens
Cornus mas

Cornus mas

Quercus cerris
Quercus cerris
Lathyrus niger

Tamus communis
Melittis melissophyllum
Ostrya carpinifolia
Sorbus domestica
Sorbus domestica
Hypericum montanum
Buglossoides purpurocaerulea
Tanacetum corymbosum
Acer obtusatum

Acer obtusatum

Acer obtusatum
Potentilla micrantha
Asparagus tenuifolius
Viola alba

Convallaria majalis
Campanula persicifolia
Tilia tomentosa
Quercetalia roboris
Castanea sativa
Castanea sativa
Castanea sativa
Hieracium racemosum
Calamagrostis arundinacea
Quercus petraea
Quercus petraea
Quercus petraea
Betonica officinalis
Hieracium murorum
Populus tremula

E1l
El
E2a
E3
E2
El
E1l
E2a
El
E1l
E2a

E3
E2
El
E3
E2
El
El
E3
E3
El
E3
E2
E3
El
El
El
El
E2
E3
E2
El
El
El
E3
E2
El
El
El
El
El
El
E2

E3
E2
El
El
El
E3
E2
El
El
El
E3

1

IDZS
HeCa-Si

18

67
56
50
33
33
6
22
17
6
6

72
94
83
45
72
39
56
56
50

39
39
28
33
33
28
28
22
17

100
58
89
50
33
28

22
22
22
22

2
M

HeCa-H

22

86
91
23
17
32

23
50
45
82
14

14
50

14
32
45

55
50
18
18
64
50
18

23

14
23
14
32

18

o

100
55
86
59

14
45
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3
M

ApCa-H

85

11

11
51
11
41

18
25
15

39
13
100
72
78
48

14
29

4
\BS

ApCa-Bo

20

10

80
75

95
65

15
15
50

35
100

100
100

50
25

55

10
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Zaporedna Stevilka (Successive number) 1 2 3 4
Populus tremula E2 11 14

Populus tremula El 11 . . .
Potentilla erecta El 22 14 8 5
Veronica officinalis El 22 32 26

Luzula multiflora El 17 . . .
Rubus hirtus E2a 17 14 89 100
Chamaecytisus supinus E1 11 . . .
Genista tinctoria El 6 18 18 25
Betula pendula E3 6 23

Calluna vulgaris El 6

Carex pallescens El 6 .

Frangula alnus E2 6 3

Luzula campestris El 6

Potentilla alba El 6 . . .
Pteridium aquilinum El 6 68 68 85
Luzula pilosa El . 23 14 .
Melampyrum pratense E1 . 23 13 10
Serratula tinctoria El . 23 14 .
Gentiana asclepiadea El . 18 35 15
Hieracium sabaudum E1 . 18 . .
Luzula forsteri E1 . 14 9 5
Lathyrus linifolius El . 9 5

Hieracium umbellatum E1 . 5 . .
Luzula luzuloides El . . 13 15
Genista germanica El . . 2 .
Lembotropis nigricans E2 . . 2 5
Erythronio-Carpinion

Lonicera caprifolium E2a 67 54 6

Ornithogalum pyrenaicum El . .

Primula vulgaris E1 50 50 55

Crocus vernus subsp. vernus E1 6 . .

Epimedium alpinum El . 18 27
Aremonio-Fagion

Lamium orvala El 6 23 34

Aposeris foetida El . 18 75

Aremonia agrimonoides El . 14 21

Calamintha grandiflora El . . .
Cyclamen purpurascens E1 . 18 9 10
Ruscus hypoglossum E2 . . 33

Tilio-Acerion

Juglans regia E2 11 .

Acer platanoides El 6 5

Arum maculatum El 6

Aruncus dioicus El 6

Circaea intermedia El 6

Juglans regia E3b 6 . . .
Acer pseudoplatanus E3 . . 40 5
Acer pseudoplatanus E2 . 14 . 30
Acer pseudoplatanus El . 5 . 35
Senecio nemorensis El . . 12 .
Ulmus glabra E2 . . . 10
Polystichum setiferum El . . . 20
Fagetalia sylvaticae

Carpinus betulus E3 67 36 54 .
Carpinus betulus E2 33 45 65 40
Carpinus betulus El 44 5 9

Prunus avium E3 28 73 35 .
Prunus avium E2 39 64 59 25
Prunus avium E1 56 14 14 .
Salvia glutinosa El 44 77 31 5
Viola reichenbachiana El 44 . 54 20
Symphytum tuberosum El 33 14 38 15
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Zaporedna Stevilka (Successive number)

Carex sylvatica
Euphorbia dulcis
Euphorbia amygdaloides
Fagus sylvatica

Fagus sylvatica

Fagus sylvatica
Polygonatum multiflorum
Cephalanthera damasonium
Dryopteris filix-mas
Campanula trachelium
Galeobdolon montanum
Lilium martagon
Mercurialis perennis
Tilia cordata

Tilia cordata
Brachypodium sylvaticum
Sanicula europaea
Melica nutans

Circaea lutetiana
Daphne mezereum
Scrophularia nodosa
Mpycelis muralis
Polygonatum verticillatum
Heracleum sphondylium
Pulmonaria officinalis
Cardamine bulbifera
Asarum europaeum
Galium odoratum
Festuca drymeia
Lathyrus vernus
Epilobium montanum
Prenanthes purpurea
Sambucus nigra
Querco-Fagetea

Hedera helix

Hedera helix

Carex montana
Crataegus laevigata
Crataegus laevigata
Corylus avellana
Corylus avellana
Corylus avellana

Acer campestre

Acer campestre

Acer campestre
Clematis vitalba
Clematis vitalba
Clematis vitalba

Rosa arvensis

Anemone nemorosa
Carex digitata

Pyrus pyraster

Pyrus pyraster

Pyrus pyraster

Ulmus minor

Ulmus minor

Ulmus minor

Malus sylvestris

Malus sylvestris

Malus sylvestris

Viola riviniana
Solidago virgaurea

El
El
El
E3
E2
E1
El
El
El
El
El
El
El
E3
E2
El
El
El
El
El
El
El
El
El
El
El
El
El
El
El
El
El
E2

E3
El
E1
E2
E3a
E3
E2
El
E3
E2
El
E3
E2
El
E2
El
El
E3
E2
El
E3
E2
El
E3
E2
El
El
El

1 2 3
28 23 54
28 18 25
22 23 22
11 72
22 5 63

6 29
17 . 36
11 5 .
11 . 52

6 21

6 . 24

6 9

6 .

. 14

6 14 5

50 14
45 33
23 5
18 78
14 11
14 37
9 47
9
5 .
36
33
26
24
20
19
8
8
39 . .
89 95 31
78
67

6
22 . .
45 77 59

6 . .
22 27 12
24 64 42
39
28 .

33 55

22 . .
28 45 18
22 27 46
22 14 6

6 .
22 9 25
11 .

11 14
22 9

6 5

6 .
17 9 23
11
11 . .

6 32 8
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45
95
55

15

15
15

10

15

15

65

25

40
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Zaporedna Stevilka (Successive number)

Cephalanthera longifolia
Platanthera chlorantha
Scilla bifolia

Festuca heterophylla
Platanthera bifolia
Veronica montana
Melica uniflora

Galium sylvaticum
Cruciata glabra
Moehringia trinervia
Stellaria holostea
Lonicera xylosteum

Ilex aquifolium
Viburnum opulus
Carex pilosa

Galium schultesii
Alnetea glutinosae
Hypericum androsaemum
Hypericum humifusum
Carex brizoides
Erico-Pinetea

Molinia arundinacea
Chamaecytisus hirsutus
Carex ornithopoda
Rhamno-Prunetea
Crataegus monogyna
Crataegus monogyna
Crataegus monogyna
Cornus sanguinea
Cornus sanguinea
Cornus sanguinea
Ligustrum vulgare
Rubus ulmifolius
Juniperus communis
Rosa agrestis

Prunus spinosa

Prunus spinosa

Prunus insititia
Robinia pseudoacacia
Rosa sp.

Crataegus transalpinum
Euonymus europaea
Viburnum lantana
Trifolio-Geranietea
Vincetoxicum hirundinaria
Viola hirta

Campanula rapunculoides
Rosa gallica

Thalictrum minus
Trifolium medium
Hypericum perforatum
Clinopodium vulgare
Peucedanum cervaria
Fragaria moschata
Polygonatum odoratum
Epilobietea angustifolii
Fragaria vesca
Eupatorium cannabinum
Vicia sp.

Stachys sylvatica
Phytolacca americana
Galeopsis pubescens
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El
El
El
El
El
El
El
El
El
El
El
E2
E2
E2
El
El

El
El
El

E1
E2
El

E3
E2
E1
E3
E2
E1
E2
E2
E2
E2a
E2
E1
E2a
E3b
E2a
E2
E2
E2

El
El
El
El
El
El
El
El
El
El
El

El
El
El
El
El
El
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AN NN

—
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22

14

14
55
59
41
41

23

41

23
50

27
18
18

55

20

23
34
16

21

14

59
43

35

11
22

18

10

10
10
10
10
45

10
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10
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Zaporedna Stevilka (Successive number) 1 2 3 4
Stellarietea mediae, Galio-Urticetea

Geum urbanum El 22 36 20

Galeopsis tetrahit El . . 54 .

Stellaria media El . . . 5
Erigeron annuus El . . . 5
Molinio-Arrhenatheretea

Ajuga reptans El 56 18 20 15
Veronica chamaedrys El 6 32 23 40
Colchicum autumnale El 6

Plantago major El 6

Ranunculus nemorosus El 6 . . .

Prunella vulgaris El . 23 14 5
Galium mollugo El . 9 . 5
Dactylis glomerata El . . . 10
Asplenietea trichomanis

Athyrium filix-femina El 17 . 52 25
Asplenium trichomanes El 6

Hieracium dollineri El 6 . .

Polypodium vulgare El . . 7

Mahovi in lisaji (Mosses and lichens)

Fissidens taxifolius EO0 67

Atrichum undulatum E0 50

Anomodon viticulosus EO 11

Ctenidium molluscum EO0 11

Isothecium alopecuroides E0 11

Anomodon attenuatus EO 6

Homalothecium lutescens EO0 6

Hypnum cupressiforme EO 6

Schistidium apocarpum EO 6

Thuidium tamariscinum EO0 6

Tortella tortuosa EO 6 . .

Polytrichum commune EO . 23 3

Leucobryum glaucum EO0 . 18 2 .

Polytrichum formosum EO . . . 15
Legenda (Legend)

ID Igor Dakskobler

ZS Zvone Sadar

JM Jasne Medak

VS Vladimir Stupar

HeCa-Si Helleboro istriaci-Castaneetum sativae, JZ Slovenija / SW Slovenia
HeCa-H Helleboro multifidi-Castaneetum sativae, Hrvaska / Croatia
ApCa-H Aposerido foetidae-Castaneetum sativae, Hrvaska / Croatia
ApCa-Bo Aposerido foetidae-Castaneetum sativae, Bosna / Bosnia
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