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EPIPACTIS x SCHMALHAUSENII K. RICHT. (ORCHIDACEAE),
A NEWLY IDENTIFIED HYBRID IN SLOVENIAN FLORA

EPIPACTIS x SCHMALHAUSENII K. RICHT. (ORCHIDACEAE),
NOVO OPISANI KRIZANEC V SLOVENSKI FLORI

Amadej TRNKOCZY', Branko DOLINAR?, Alenka MIHORIC®

ABSTRACT
Epipactis x schmalhausenii K. Richt. (Orchidaceae), a newly
identified hybrid in Slovenian flora

This study analyzes nine specimens of the genus Epipac-
tis from the Orchidaceae family and classifies them as Epipac-
tis x schmalhausenii K. Richt (Epipactis atrorubens (Hoffm. ex
Bernh.) Besser x Epipactis helleborine (L.) Crantz). The work
provides the first detailed description of this hybrid in Slove-
nia. The plants were examined using the hybrid index (HI)
method. We analyzed six to ten morphological plant charac-
teristics. In addition to the traits summarized from the litera-
ture, two new characteristics related to the proportions of the
flower labellum were analyzed from digital photographs and
included in the study. Both of these showed high discrimina-
tory power between the parental species. We modified the
classical definition of the HI to no longer depend on the num-
ber of traits used in the analysis. The adopted trait descrip-
tions of typical parental species were compared to six stand-
ard works on Orchidaceae. We did not observe any apparent
contradictions, but the descriptions of some characteristics
are somewhat inconsistent, which probably indicates their
very high intraspecies variability. A brief assessment of po-
tential geographical, site-related, and temporal barriers to hy-
bridization between the two parental species in Slovenia re-
vealed that none exist. The hybrid is likely quite common in
Slovenia and has been overlooked until now, probably due to
its substantial phenotypic diversity.

Key words: Orchidaceae hybrid, Epipactis hybrid, hybrid
index, hybridization barriers, Epipactis x schmalhausenii, Epi-
pactis x schmalhausenii nothosubsp. schmalhausenii, flora of
Slovenia

http://dx.doi.org/10.3986/fbg0112

1ZVLECEK
Epipactis x schmalhausenii K. Richt. (Orchidaceae), novo
opisani krizanec v slovenski flori

Morfologko opisujemo devet primerkov orhidej iz rodu
Epipactis Zinn, ki smo jih prepoznali kot krizance Epipactis x
schmalhausenii K. Richt. (Epipactis atrorubens (Hoffm. ex
Bernh.) Besser x Epipactis helleborine (L.) Crantz). Krizanec
je v Sloveniji podrobno opisan prvi¢. Rastline smo obravna-
vali z metodo indeksa hibridnosti (HI) na osnovi $estih do
desetih morfoloskih lastnosti povzetih po literaturi. V anali-
zo smo dodali dve novi lastnosti, vezani na proporce medene
ustne cvetov. Obe sta izkazali veliko diskriminatorno moc¢
med obema star§ema. Dolocevali smo jih iz digitalnih foto-
grafij cvetov. Klasi¢no definicijo HI smo preoblikovali tako,
da rezultat ni ve¢ odvisen od $tevila opazovanih lastnosti in
omogoca primerjavo kriZzancev, ki so bili dolo¢eni na osnovi
razli¢nega $tevila opazovanih lastnosti. Privzete opise tipic-
nih lastnosti starSev smo primerjali z opisi v $estih standar-
dnih literaturnih virih za druZzino Orchidaceae. O¢itnih na-
sprotij nismo opazili, vendar so opisi nekaterih lastnosti ne-
koliko neenotni, kar verjetno kaze na njihovo veliko variabil-
nost. Kratka analiza morebitnih geografskih, rasti§¢nih in
¢asovnih preprek za krizanje je pokazala, da jih v Sloveniji ni.
Krizanec je v Sloveniji zato verjetno relativno pogost in je bil
le zaradi velike fenotipske raznolikosti do zdaj brzkone spre-
gledan.

Kljucne besede: Kukavic¢evke krizanci, mo¢virnice kri-
zanci, indeks krizanja, ovire pri krizanju, Epipactis x schmal-
hausenii, Epipactis x schmalhausenii nothosubsp. schmalhau-
senii, rastlinstvo Slovenije

! Trenta 2b, SI-5232 So¢a, SI, amadej.trnkoczy@siol.net, ORCID iD: 0009-0002-3122-6566
? Bizjanova 21, SI-1107 Ljubljana, SI, branko.dolinar@telemach.net
? Linhartova ulica 3, SI-1233 Dob, SI, alenka.mihoric@gmail.com
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INTRODUCTION

Hybridization is expected in the orchid family (Orchida-
ceae) across species and genera, producing more hybrids
than in any other seed plant family (KUNKELE & Bau-
MANN 1998). This is mainly due to poorly developed ge-
netic and reproductive barriers between taxa. These hy-
brids are often fertile; under the right conditions, they
cross with each other and back-cross with either paren-
tal species. After several generations, the hybrids may
show an extensive range of hybridogenous origins or
parental-like traits due to introgressive hybridization
(Stack 1975). It is, therefore, impossible to verify and
validate hybrids by comparing them to a single type
specimen (holotype), nor can they be identified using
dichotomous keys. Owing to their substantial pheno-
typic diversity, combined with the high morphological
variability of the parental species — which is exception-
al in the genus Epipactis (DELFORGE 2006, LoBAs et al.
2021) — it is difficult to determine, based solely on mor-
phological traits, which specimens can be attributed to
hybridization and which are the result of random devia-
tions from typical forms of parental plants.

The taxon described herein, Epipactis x schmalhau-
senii K. Richt., is a hybrid between the dark-red helle-
borine Epipactis atrorubens (Hoffm. ex Bernh.) Besser,
and the broad-leaved helleborine Epipactis helleborine
(L.) Crantz. In this paper, the parental species are re-
ferred to as E. helleborine and E. atrorubens, and hybrid
specimens are designated as E. xschmalhausenii.

E. xschmalhausenii is one of the first hybrids of the
genus Epipactis to be reported in botanical literature.
Austrian botanist Karl Richter (1855-1891) named it
after Ukrainian botanist Johannes Theodor Schmal-
hausen (1849-1894) — RicHTER (1890). In his work, the
name appears only in its binomial form, without a de-
scription. Subsequently, VoLLMANN (1914) named the
taxon (with the then still valid genus name) Helleborine
xschmalhausenii Richt., i.e., as a hybrid. Similar to other
hybrids of the genus Epipactis, this hybrid was rarely re-
ported in the literature. It was not mentioned in the
standard work by KELLER & VON S00 (1930-1944), al-
though it discussed hybrids at length. Even WILLING
(2020), in his comprehensive list of notable publications
on the Orchidaceae family, spanning more than 600
pages and over 10,000 bibliographic units, did not refer-
ence the taxon E. xschmalhausenii.

Rare papers on this hybrid from the early and mid-
20" century mainly focused on descriptions of individ-
ual finds (KOUNKELE & BAUMANN 1998). The authors
discussed only plants that expressed hybridogenous val-
ues for most traits, if not all. For example, E. G. Camus
& A. CamuUs (1921-1929) described it as a taxon of hybri-
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dogenous origin in all observed traits. As far as we know,
BAYER (1986) was the first to discuss hybridization in
the genus Epipactis based on multiple pre-selected mor-
phological traits. An even more elaborate method for
determining the hybrid origin of specimens from this
genus was developed by AbaMowsk1 (1995). It was also
used as a starting point for this article.

Literature sources provide different estimates of
the frequency of this hybrid. Some authors consider it
rare (HUNT, ROBERTS & YOUNG 1975, PERAZZA & LOR-
ENZ 2013), while others think it quite common (E.G.
CaMmus & A. CaMUS 1921-1929). Young (HUNT, RoB-
ERTS & YOUNG 1975) even questions the possibility of
hybridization between E. atrorubens and E. helleborine.
He assumes that the parental species are reproductively
and ecologically isolated due to different site require-
ments and flowering periods and that the evidence sug-
gesting that hybridization has ever occurred is uncon-
vincing. He emphasizes the significant variability in
both parental species and the frequent overlapping of
morphological traits, which involves the risk of falsely
attributing intermediate forms to hybridization. Based
on his revision of herbarium specimens, he attributes
most previous reports of the hybrid in the UK to E.
atrorubens. He also notes that the taxon E. xschmal-
hausenii data from Continental Europe are limited, and
localities are rarely reported. In Bavaria, for example,
only one locality was known at the beginning of the
previous century (VOLLMANN 1914). Subsequent litera-
ture brought more reports on the localities of this hy-
brid. BAYER (1986) already listed 16 localities in Bavaria
alone. PEITZ (1972) reported localities in eight Europe-
an countries six years later. Today, the taxon is known
from more than 15 European countries. BAYER (1986)
and JAKUBSKA-BUSSE & GOLA (2010) believe it to be a
common hybrid within the genus Epipactis. ADAMOWS-
KI & CONTI (1991) listed localities with massive occur-
rences of the taxon.

The hybrid E. xschmalhausenii, on the other hand,
was first described in Poland in 1988 (BERNACKI 1988)
and in Romania only in 2018 (DULUGEAC et al. 2019). To
our knowledge, the only mention of it in Croatia is by
KrANJCEV (2005), who reported it for the North and
Central Velebit Mts. but without a description or de-
tailed information on the localities. The taxon is not in-
cluded in the University of Zagreb’s Flora Croatica Da-
tabase (FCD) — N1koLIC (2004-2024). As far as we know,
there are no detailed published descriptions of this hy-
brid in Croatia (in lit. NIkoL1¢, 2022; in lit. ROTTEN-
STEINER, 2022; in lit. HERTEL, 2022). ROTTENSTEINER
(2014: 624) reported the taxon for Istria, but only tenta-
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tively. In his extensive chapter on hybrids, PErRkO (2004:
261) reported only two finds in the Gailtal Alps in Aus-
trian Carinthia. The hybrid was not included in the
chorological atlas of Friuli Venezia Giulia in Italy (PoL-
DINT 2002) nor the database of Italian flora Acta Plan-
tarum (ANoNYMOUs 2021). The only reference to this
hybrid for Slovenia’s neighboring region of Friuli Vene-
zia Giulia is by PERAZZA & LorRENZ (2013), also men-
tioned in MARTINI et al. (2023: 384): RR: Alt. 700-800
m. Nota: PERRAZZA & LORENZ (2013): S. Anna di Car-
nizza in V. Uccea (MTB 9645/4).

According to the available literature, the hybrid E.

xschmalhausenii occurrence in Slovenia has only been
documented once. The photograph of its inflorescence,
the find date, and the locality were published in DoLi-
NAR (2015: 172). This publication is also the only refer-
ence to this hybrid used by UrRBANEK KRrRAJNC et al.
(2020) in their overview of the Slovenian taxa from the
group of E. helleborine s. lat.

This study aimed to prove the existence of E.
xschmalhausenii in Slovenia, provide its morphological
characteristics, and estimate the frequency of its occur-
rences based on geographical, site-related, and temporal
barriers to hybridization.

METHODS AND MATERIALS

2.1 Assessment of potential barriers to hybridiza-
tion

The opinion in the literature (HUNT, ROBERTS & YOUNG
1975) casts doubt on the possibility of hybridization be-
tween E. atrorubens and E. helleborine, atleast in certain
regions. Given that there are still countries in our vicin-
ity where the hybrid has yet to be described, we wanted
to briefly investigate whether there might exist broader
geographical, site-related, or temporal barriers to hy-
bridization in Slovenia.

To assess the geographical conditions for hybridiza-
tion on a broader scale, we studied the occurrence of
both parental species based on the relevés obtained from
the FloVegSi database (T. SELISKAR, VRES & A. SELISKAR
2003). The aim was to determine the extent to which
both species occur within the same MTB quadrant.
Data from FloVegSi were plotted onto a distribution
map, shown in the Results (Fig. 5).

Site-related barriers may also prevent hybridization.
Both parental species have significantly different site-
related needs (ADAMOWSKI 1995, RAVNIK 2002, DEL-
FORGE 2006). The E. helleborine occurs in moist, pre-
dominantly shady sites with deep, nutrient-rich soil. E.
atrorubens, on the other hand, usually occurs in dry,
sunlit sites with shallow, often skeletal, nutrient-poor
soils. This difference may present an ecological barrier
to hybridization if the distances between both typical
sites are too long for pollinators. In the Results section,
we discuss information from the literature and our ex-
periences with both types of sites.

In general, E. atrorubens and E. helleborine bloom
about two weeks apart, with E. atrorubens being the first
to flower. To estimate how much this delay might pre-
vent hybridization in Slovenia, we analyzed the flower-
ing period of both parental species based on about 2600

observations from 1986 to 2020 in the FloVegSi data-
base. We assumed that most data relates to flowering
specimens but not exclusively to them. Therefore, we at-
tempted to eliminate data on non-flowering plants. The
flowering season depends on the site’s elevation and
weather conditions in a specific year. Regrettably, the
number of database inputs is still too small to allow a
statistically meaningful comparison of the average flow-
ering times in cells defined by a selected elevation and
year of observation. To increase the numerus of compa-
rable observations, the data were processed as follows.

First, we excluded the relevés of all evidently non-
flowering plants by ignoring the inputs between early
September and late April. We then arranged the inputs
across seven 200-meter elevation bands ranging from
200 to 1,600 m and, through linear regression, deter-
mined the average flowering time in a band as a func-
tion of elevation. The linear regression of these averages
by elevation showed that the flowering time was delayed
by approximately six days for every 200 meters of eleva-
tion. The relationship is convincingly linear (0.85 < R? <
0.95) and almost identical for both species. We were thus
able to “project” observations from different elevations
to the 600-800-meter elevation band, for which the da-
tabase also holds the largest number of inputs. In the last
step, we again excluded the plants likely to be non-flow-
ering by considering only inputs from May 15 to July 31
for E. atrorubens and from June 1 to August 15 for E.
helleborine. This way, we minimized the number of in-
puts from non-flowering plants that could compromise
the comparison of both parental species.

A comparison of the average flowering times across
individual years confirmed that varying weather condi-
tions during those years also significantly impact flow-
ering. The earliest and latest average flowering times for
both species from 1986 to 2020 differ by about a month.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025
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This influence, unlike altitude, is stochastic, and its ef-
fect on flowering is unpredictable. Therefore, we can
only compare data for specific years. We have focused
on the results from 2014, 2018, and 2020, as these years
have the highest number of recorded observations in the
database. The processed data on flowering times is sum-
marized in box plot diagrams that illustrate the relation-
ship between parental plants. The diagrams are present-
ed in the Results (Fig. 6).

2.2 Studied plants
2.2.1. Tentative hybrids

The paper describes nine plants we have found and
identified as hybrids. The photographs of the specimen
we saw in the Bovec Basin were first published online in
2011 (ANoNYMOUS 2024) but under the incorrect name
of the ‘unusual’ E. atrorubens. The specimen, whose pic-
ture was published in the book of DoLiNAR (2015), was
found in 2014. Subsequent finds were from the vicinity
of Kamnik in 2015, the Upper Soca Valley (two), Goren-
jska, and the Polhov Gradec Hills (one each) in 2020 and
2021, as well as one from Lake Gradi$¢e near Lukovica
in 2020. In 2022, we found two more specimens in the
Upper Soca Valley. Five specimens were analyzed in
situ; the characteristics of the others were analyzed
based on extensive photographic material. The localities
of the investigated hybrids are listed below and arranged
by the date of relevés.

1. “Javorscek — 20117 (Figure 7A):

9647/4 (33T UM39) 46,3259 N, 13,5872 E (WGS84).
Slovenia, Bovec Basin, the northern slope of Mt.
Javor$éek; on the side of a forest road, 680 m a.s.l;
Leg. A. Trnkoczy 20. 6. 2011, det. A. Trnkoczy 10. 8.
2020, author’s photographs: ID Bot_526/2011_
IMG5473, published by CalPhotos, Berkeley Natu-
ral History Museums; FloVegSi relevé 286634.

2. “Trnovec - 2014 (Figure 7B):
9952/1 (33T VM40) 46,09 N, 14,35 E. Slovenia, Pol-
hov Gradec Hills, Trnovec; the edge of a mixed for-
est, 530 m a.s.l; Leg. & Det. B. Dolinar 14. 7. 2014;
author’s photograph; published in DoLINAR (2015:
172); FloVegSi relevé 253568.

3. “Kamniska Bistrica - 2015” (Figure 7C):
9653/4 (33T VM63) 46,3431 N, 14,5725 E (WGS84).
Slovenia, Gorenjska, Kamnigka Bistrica; clearing
above the glacial boulder “Lepi kamen,” edge of a
clearing in a mixed forest, 910 m a.s.l; Leg. A.
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Mihoric¢ 16. 7. 2015, Det. A. Mihori¢ & A. Trnkoczy
20. 8. 2020; author’s photographs; FloVegSi relevé
294626.

“Lake Gradisc¢e - 2020 (Figure 8D):

9854/1 (33T VM71) 46,1595 N, 14,7133 E (WGS84).
Slovenia, Gorenjska region, Lake Gradisce; a shal-
low ditch by a forest road in a mixed forest, 340 m
a.s.l; Leg. A. Mihori¢ 11. 7. 2020, Det. A. Mihori¢ &
A. Trnkoczy 10. 11. 2020; author’s photographs;
FloVegSi relevé 294627.

“Lower Trenta — 2020” (Figure 8E):

9648/1 (33T UM39) 46,3601 N, 13,7023 E (WGS84).
Slovenia, Soca Valley, Lower Trenta Valley, Na Melu,
at the edge of a predominantly beech forest border-
ing a former pasture, 595 m a.s.l; Leg. & Det. A.
Trnkoczy 3. 8. 2020; author’s photographs: ID
Bot_1322/2020_DSC05026, published by CalPho-
tos, Berkeley Natural History Museums; FloVegSi
relevé 28663.

“Lower Trenta — 2021 (Figure 8F):

9648/1 (33T UM39) 46,3601 N, 13,7019 E, (WGS84).
Slovenia, Soca Valley, Lower Trenta Valley, Na Melu,
the edge of a predominantly beech forest bordering
a former pasture, 600 m a.sl; Leg. & Det. A.
Trnkoczy 23. 6. 2021; author’s photographs: ID
Bot_1386/2021_DSC3722, published by CalPhotos,
Berkeley Natural History Museums; FloVegSi relevé
28663.

“Osolnik - 2021” (Figure 9G):
9852/3 (33T VM40) 46,1351 N, 14,3510 E. Slovenia,
Gorenjska region, Sora, Osolnik, mixed forest,
665 m a.s.l; Leg. & Det. B. Dolinar 13. 7. 2021; au-
thor’s photographs; FloVegSi relevé 286299; herbar-
ium LJS, sheet number 12736.

“Lower Trenta — 2022/1” (Figure 9H):

9648/1 (33T UM39) 46,3558 N, 13,6992 E, (WGS84).
Slovenia, Soca Valley, Lower Trenta Valley, left bank
of the Soc¢a River downstream from the Matevz
farmhouse, Trenta 1, riparian forest, Salix eleagnos,
Picea abies dominant; 525 m a.s.l; Leg. & Det. A.
Trnkoczy 24. 6. 2022; author’s photographs: ID
Bot_1474/2022_DSC8445; FloVegSi relevé 294628.

“Lower Trenta — 2022/2” (Figure 91):

9648/1 (33T UM39) 46,3559 N, 13,6995 E (WGS84).
Slovenia, Soca Valley, Lower Trenta Valley, left bank
of the Soc¢a River downstream from the Matevz
farmhouse, Trenta 1, edge of a riparian forest, Salix
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eleagnos, Picea abies dominant; 525 m a.s.l; Leg. &
Det. A. Trnkoczy 25. 6. 2022; author’s photographs:
ID Bot_1474/2022_DSC00340; FloVegSi relevé
294629.

The localities of the finds are shown in Figure 1A.

2.2.2 Parental plants

In the hybridity analysis, we introduced two new char-
acteristics of flowers that describe labellum proportions.
Since we could not find any literature data on the typical
values of these proportions and their variability, we first
had to determine these characteristics for both parental
species.

To achieve this, we studied 509 flowers from 79 pa-
rental species, averaging just over six flowers analyzed
per plant. The parental species were categorized into
two groups: the “Upper Soca Valley” (SV), which in-
cludes plants from the Trenta Valley, Bovec Basin, and
surrounding areas, and the “Slovenian” (SI), which con-
sists of those from other regions of Slovenia. We aimed
to determine whether the two groups exhibited any dif-
ferences in these traits.

In the “Slovenian” group of parental plants, we
measured 99 flowers on 20 specimens of E. atrorubens
from 14 different localities and 130 flowers on 24 speci-
mens of E. helleborine from 17 localities. In the “Upper
Soca Valley” group, we measured 185 flowers on 20
specimens of E. atrorubens and 95 flowers on 15 speci-
mens of E. helleborine. The plants originate from most
phytogeographical regions of Slovenia. Their localities
are shown in Figure 1B.

The flowers used in the analysis were selected visu-
ally. In each plant, we measured all well-developed flow-
ers that were fully open but showed no signs of wither-
ing, irrespective of their position in the inflorescence.
Measuring only the flowers with present and fully de-
veloped pollinia on the same section of the inflorescence
(as traditionally practiced in descriptive morphometry
of taxa) would result in a smaller variance of the meas-
ured values. However, the number of analyzed flowers
would be drastically diminished; hence, the sampling
error of the samples would be significantly worsened.

2.3 Hybridity assessment
2.3.1 Hybrid Index Method

The hybridity of the analyzed plants was assessed using
the hybrid index method (HI). Developed in the 1930s

(ANDERSON 1936), the method evaluates a preselected
set of n morphological traits that are supposed to best
discriminate between parental species. Each trait can be
assigned to one of three categories: resembling the first
parental species, intermediate, or resembling the second
parental species. Each category is assigned a weight W.
The arithmetic sum of the weights of n observed traits is
the HI.

HI=Y]_ W(k)

Based on this definition, the numerical value of HI
depends on the number of observed characters n and,
therefore, does not allow for direct comparison of HI of
plants assessed on a different number of traits. Unfortu-
nately, this is something we are often compelled to do in
practice. To avoid this inconvenience, we reformulated
the hybrid index HI into the degree of hybridity DH, ex-
pressed independently of the number of observed traits.

The HI was transformed into the DH in the follow-
ing manner. The HI of the plants corresponding to the
first parental species in all observed traits was marked
HII1, and the HI of those corresponding to the second
parental species was marked HI2. The established hy-
brid index of the studied plant was marked HIX. The
DH is defined as:

DH(%) = abs ( abs (FEX=HIL . 100 - 50) « 2 - 100)

This way, the value DH = 0% is attributed to the
specimen that completely matches either parental spe-
cies. In such a case, there is no indication of hybridiza-
tion. DH = 100%, on the other hand, indicates a speci-
men that is an ideal intermediate form between both
parental species, either in terms of intermediate traits or
the retained traits of both parental species. Such a speci-
men demonstrates maximum hybridity, where both pa-
rental species are equally represented. Intuitively, this
presentation better illustrates hybridity and allows for a
direct comparison of plants, even if the DH is not calcu-
lated based on the same number of traits. Numerical
values of the DH, however, cannot be directly interpret-
ed as a statistical probability that we are dealing with a
hybrid.

Of course, the question immediately arises at what
threshold value of DH a plant can be declared a hybrid
with reasonable reliability. Generally speaking, the es-
tablished DH is proportional to an individual’s likeli-
hood of being a hybrid. However, the DH “measures”
both parental phenotypic deviations and deviations due
to (potential) hybridization. We can infer hybridity only
when dealing with many substantial deviations that
cannot reasonably be attributed solely to chance due to
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the variability of the parental species. The threshold
value, of course, remains a matter of discussion.

Also, even a specimen with a very low DH may still
be a hybrid that, through repeated backcrossing to one
of the parental species, has become very similar to it. Al-
ternatively, it may also be a parental species that simi-
larly deviates from its typical form. When deviations
from the usual form are minor, and DH is low, it is im-
possible to distinguish between the two possibilities
based solely on the morphology of an individual.

This paper assumes the following criterion: a speci-
men is a hybrid when its DH equals or exceeds 50%. It
seems improbable that concurrent deviations from typi-
cal traits of the parental species in more than half of
them could be attributed solely to their variability and
chance.

The chosen criterion was very similar to Bayer’s
(BAYER 1986). Bayer’s first and second conditions for hy-
brid origin (see next section) numerically correspond to
our degree of hybridity DH = 56%. His condition is,
therefore, slightly stricter than ours. ADAMowsk1 (1995)
applied a less stringent condition, identifying the ob-
served plant as a hybrid already at HI = 10, which, con-
sidering eight investigated traits, corresponds to our DH
= 38%. However, his decision to adopt a less stringent
condition is justified because he analyzed a large popu-
lation of hybrids at a single site where the parental spe-
cies were hardly present. Based on this, our choice of the
threshold value for hybridization seems reasonable.

2.3.2 Selection of the studied morphological traits

The selected traits for calculating the DH are critical to
success. They should be as different from each parental
species as possible and have as little intraspecies varia-
bility as possible. To enhance the reliability of results,
they should not be statistically correlated. Quantifiable
traits increase objectivity. The more these conditions are
satisfied, the greater the discriminatory power of a trait.

According to the available literature, there is no
quantitative data on the variability of morphological
traits for both parental species (LoBas et al. 2021). The
available literature describes only descriptive, qualita-
tive assessments for some of them. It is, therefore, hardly
surprising that the selection of traits varies considerably
among different authors addressing the subject.

BAYER (1986) discussed hybridization in the genus
Epipactis in terms of eight morphological traits, focus-
ing primarily on reproductive plant parts. He justified
his decision on whether a specimen was a hybrid based
on the following logical conditions: a plant is a hybrid if:
a) the number of intermediate traits is five or larger, or
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(if this condition is not satisfied), b) the difference in the
number of retained traits attributed to the first parental
species and the number of those attributed to the other
parental species (i.e., traits other than intermediate
ones) does not exceed three. The latter condition reflects
the expectation that a hybrid expresses a more or less
balanced share of the parental species’ typical traits.

JAKUBSKA-BUSSE & Gora (2010) focused on identi-
fying effective distinguishing traits in plants’ vegetative
parts, explicitly analyzing leaf morphology and anato-
my. Although the researcher did not apply hybrid indi-
ces in numerical terms, she clearly stated that analyzing
a set of traits was the only way to determine the hybrid
nature of this taxon.

ApamovskI (1995) analyzed eight traits, focusing
on five related to vegetative parts and three concerning
reproductive parts. He selected these traits based on
standard literature descriptions and his field experience.
To quantify the HI, he assigned a weight of one to traits
typical of E. helleborine, three to traits typical of Epipac-
tis atrorubens, and two for traits that fell between the
two species. As a result, the HI could range from 8 to 24.
An “ideal” hybrid, characterized by a balanced blend of
traits, would have an HI of 16. This could represent an
individual displaying all eight traits in the intermediate
form, one exhibiting four of each parent’s typical char-
acteristics, or any other combination of traits where the
sum of the weights equals 16.

There are also more complicated ways to assign
weights or use more than three categories. However,
given the current lack of quantitative knowledge regard-
ing the variability of parental species traits, this does not
seem to add to this method’s credibility. BAKER (1947),
for example, criticized the use of such convoluted meth-
ods, noting that they are likely to fail.

This paper classifies the investigated traits into
three categories using the same weights as ADAMOVSKI
(1995) and the same eight characteristics. They are
shown in Table 1 (rows 1-8). We only defined some of
them in more detail or quantitatively. For example, we
aligned the description of leaf forms with the standard
definitions (FISCHER, ADLER & OSwALD 2005: 79; J. G.
HARRIS & M. W. HARRIS 1953). We also added two
quantitative traits of flower labellum to the list — the
hypochile (more precisely, the maximal width of nec-
tarium) to epichile width ratio (H/E) and the ratio of
the width of the transition between the hypochile and
epichile to the epichile width (P/E) (Table 1, rows
9 - 10).

Due to limited data availability, we used less than
ten traits for some of the analyzed specimens. For in-
stance, we could not assess the flower fragrance when
only photographic material was available. Similarly, we
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could not measure certain vegetative traits for two
plants with limited photographic records. We usually
analyzed nine or ten traits but never assessed fewer than
Six.

2.4 Description of the morphological traits stud-
ied in the analysis

In this chapter, we outline the selected traits of both pa-
rental species. Their definitions can be found in Table 1,
and most are visually represented in Figure 2. We com-
pared our adopted descriptions with those from five re-
cent and one older standard works on Orchidaceae:
BAUMANN, KUNKELE & LORENZ (2006), DELFORGE
(2006), KUNKELE & BAUMANN (1998), KRETZSCHMAR
(2008), LAUBER, WAGNER & GYGAX (2021), and VOLL-
MANN (1914). The goal was to assess how frequently
these sources describe our selected traits, how consistent
their descriptions are, and how well they align with
ours. We hypothesized that traits described more regu-
larly and consistently possess a higher discriminatory
power.

2.4.1 Shape of the Lower Leaves (LVSH)

Differences in the shape of the lower leaves between
typical E. helleborine and E. atrorubens are immediately
noticeable (Fig. 2A). However, literature sources and our
experience confirm significant variability in this trait,
particularly in E. atrorubens. Since leaf shape and size
vary according to their position on the stem, selecting
leaves for analysis influences the assessment. BAYER
(1986) studied the “middle leaves,” JAKUBSKA-BUSSE &
GoLa (2010) examined only the third leaf from the base,
and AbpaMowsKI (1995) focused on the “lower leaves”
without further clarification. For this research, we con-
sider the lower third of leaves (rounding to the nearest
whole number), excluding the lowest, smallest, and
nearly always orbicular leaf in both parental species.
Typically, we analyzed the second, third, and fourth
leaves from the ground; in some smaller specimens, we
only analyzed the second and third. The average length-
to-width ratio of the leaves examined indicated whether
the trait was parental-like or intermediate. In borderline
cases, we also took into account the position of the wid-
est part of the leaf lamina.

Our descriptions of this trait are only partially con-
sistent with those in the standard sources. KUNKELE &
BAUMANN (1998) and, to an even greater extent, VOLL-
MANN (1914) allow for more intraspecies variability than
other sources. VOLLMANN (1914) describes leaves of

both parental species with nearly identical wording, ex-
cept for allowing the additional nearly orbicular shape
attributed to E. helleborine. These inconsistencies likely
support the presumed substantial variability of this
trait. In our experience, however, leaf shape provides a
relatively straightforward basis for determining whether
the trait resembles one parent species or the other or is
of intermediate form.

2.4.2 Leaf arrangement (LVAR)

Leaf arrangement is another immediately recognizable
trait that distinguishes the parental species (Fig. 2A). In
typical E. atrorubens, the leaves are distichous and near-
ly in the same plane, while they are spiral in E. hellebori-
ne. ADAMOWSKI (1995) assesses this trait by measuring
the average angle @ between leaves. He assigns @ > 60°
to E. helleborine and @ < 30° to E. atrorubens. An angle
between 30° and 60° suggests a possible hybrid origin.
Unfortunately, his article does not clearly define angle
Q. In this paper, we define “angle @ as the absolute
value of the angle between two consecutive leaves if -90°
< <90° or the absolute value of the difference between
180° and the angle measured between two successive
leaves if -90° > @ > 90°. The trait LVAR represents the
average of angles between all consecutive pairs of stem
leaves, quantifying the overall deviation from the strict
distichous leaf arrangement.

Our description of this trait aligns with standard
descriptions. However, only two sources detail this trait
for both parental species, while VorLLmaNN (1914)
doesn’t mention it.

Based on our experience, the arrangement of stem
leaves successfully distinguishes between the two paren-
tal species in most cases, with one exception. We often
observe E. atrorubens individuals showing significant
deviations from a distichous leaf arrangement. Other
authors have reported similar observations. Whether
these cases are linked to very high intraspecies variabil-
ity of this trait in E. atrorubens or arise from past intro-
gressive hybridization (STACE 1975) remains an open
question.

2.4.3 The ratio of the length of the uppermost to the last
but one internode (INTR)

The ratio r of the lengths of the uppermost (the distance
between the attachment of the uppermost stem leaf and
the attachment of the lowermost bract) to the last but
one internode (the distance between the attachments of
the upper two stem leaves) is an easily discernible and
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quantitatively determinable trait (Fig. 2B). Following
ApamowsKI (1995), we adopted the condition r > 2 for
E. atrorubens and translated his qualitative description
of “more or less equal lengths of both internodes” for E.
helleborine into r < 1.2.

The sources against which we compared our de-
scription of this trait coincide with our definition. How-
ever, they describe the trait indirectly as “a large gap
between leaves and inflorescence” or “leaves grouped at
the base of the stem” for E. atrorubens and “stem leaves
evenly arranged” for E. helleborine. Even though this
trait is not quantitatively referenced in standard litera-
ture, BAYER (1986) and AbpaMowskI (1995) included it
in their hybrid index calculations.

2.4.4 Stem pubescence in the inflorescence (STPB)

The pubescence of the inflorescence axis noticeably dif-
fers between the typical parental species (Fig. 2C); how-
ever, this trait demonstrates substantial variability. Fol-
lowing AbaMowskI (1995), we characterize it as “poor”
in E. helleborine and “strong” in E. atrorubens. This is
undeniably true for ‘typical’ individuals. Nevertheless,
pubescent E. helleborine and E. atrorubens, which have
no conspicuously strong, dense, and bright hairs (on a
significantly darker purple stem), seem quite common.
BAYER (1986) made a similar observation and attributed
it to potential introgressive hybridization.

All standard sources used to compare our approach
describe this trait of both parental species, but they do
so in different ways. While the descriptions for E. atro-
rubens are consistent with one another and with our
findings, the descriptions for E. helleborine differ sig-
nificantly. For example, DELFORGE (2006) identifies
strong pubescence as a characteristic trait of the entire
E. helleborine group, including E. helleborine (L.)
Crantz, whereas VOLLMANN (1914) hardly distinguishes
between the parental species, describing both as downy
and adding “softly” for E. atrorubens.

2.4.5 Stem color in the inflorescence (STCO)

The stem color in the inflorescence clearly differentiates
typical parental species (Fig. 2C). Our descriptions fol-
low Apamowsk1 (1995), who noted it as “green” in E.
helleborine and “purple” in E. atrorubens. ADAMOWSKI
(1995) did not specify which part of the stem he ana-
lyzed. We frequently encounter plants where the stem
color at the base differs significantly from that in the
inflorescence. Therefore, defining which part of the
stem is being considered is important. Following LAUB-

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025

ER, WAGNER & GYGAX (2021), we decided to analyze the
color of the stem in the inflorescence.

The sources we compared with our descriptions do
not align well with the adopted definition (green and
purple). Only LAUBER, WAGNER & GyGax (2021) and
BauMANN, KUNKELE & LORENZ (2006) agree on ‘green’
for E. helleborine, and there is only one instance of
agreement on ‘purple’ for E. atrorubens, specifically
KUNKELE & BAUMANN (1998). Other sources permit a
broad spectrum of colors, especially for E. atrorubens.
Some even suggest that the primary stem color of E.
atrorubens is green, possibly tinged with red-brown or
purple. This likely indicates a very high intraspecies
variability of this trait, at least in E. atrorubens.

2.4.6 Flower color (FLCO)

The color of the flowers is undoubtedly the most notice-
able trait in the field. Although it clearly distinguishes
between the parental species (Fig. 2D), it also shows
variability, especially in E. helleborine, sometimes to an
exceptional degree (KRETZSCHMAR 2008: 125, ARBEIT-
SKREIS HEIMISCHE ORCHIDEEN BAYERN 2014). Howev-
er, such extreme cases are rare. All cited literature sourc-
es report this trait. The descriptions align with ours
without significant differences. Generally, the decision
regarding the category to which it belongs is relatively
straightforward.

2.4.7 Flower Smell (FLSM)

Smell is a highly subjective trait that strongly depends
on the anthesis stage, weather conditions, and other abi-
otic factors. The standard sources we used to compare
our descriptions refer to this trait only for E. atrorubens,
described as having a “vanilla scent.” The smell of E. hel-
leborine is not mentioned in these sources. However, it
has been described, for example, by DULUGEAC ET AL.
(2019) and PaNTU (1915), who suggested it smells like
members of the valerian family (Valerianaceae), while
E. atrorubens is characterized as clove-scented (Syzygi-
um aromaticum).

ApAaMOWSKI (1995) described this trait as “unsmell-
able” in E. helleborine and “distinct, similar to that of
lily of the valley (Convallaria majalis)” in E. atrorubens.
However, based on our field experiences, we can assert
that E. helleborine often has a detectable smell and that
the distinct smell of E. atrorubens often does not evoke
vanilla, lily of the valley, or clove. Due to these ambigui-
ties, we have simplified the description of this trait to
“none or faint” for E. helleborine and “distinct” for E.
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atrorubens. Identifying this trait as intermediate re-
mains a very challenging and subjective decision.

2.4.8 Surface structure of labellum protuberances at the
base of the epichile and their transition to the epichile
(ECON)

The parental species exhibit distinctly different label-
lum protuberances at the base of the epichile (Fig. 2E).
ApAaMOWSKI (1995) describes the surface of the labellum
protuberances as “smooth” in E. helleborine and “clearly
wrinkled” in E. atrorubens. All sources we compared to
our descriptions support this trait; however, designa-
tions for E. helleborine vary. Only descriptions in Lau-
BER, WAGNER & GYGAX (2021) and VoLLMANN (1914)
align with “smooth,” while three others label it as “wrin-
kled.” This contradiction may be explained by the ob-
servation that, as also evident in Figure 2E, even in E.
helleborine, the surface of the labellum protuberances is
not entirely smooth. It appears as such only when com-
pared to the much more wrinkled typical appearance of
E. atrorubens. BAUMANN, KUNKELE & LORENZ (2006)
and DELFORGE (2006) do not comment on this trait for
E. atrorubens. The absence of this comparison between
the two species likely accounts for the conflicting de-
scriptions.

In our experience, it is important to consider not
only the surface structure but also the transition of the
labellum protuberances into the surface of the epichile.
In E. helleborine, this transition is gradual, while in the
typical E. atrorubens, it is abrupt, often featuring a pro-
nounced edge. Consequently, our description of this
trait encompasses both the surface structure of the la-
bellum protuberances and their transition to the ep-
ichile. We describe these traits as “almost smooth/grad-
ual” in E. helleborine and “clearly wrinkled/abrupt” in
E. atrorubens. We find that assessing this trait in prac-
tice is not difficult.

2.4.9 Labellum Proportions (H/E and P/E)

The reliability of the hybrid index method is propor-
tional to the number of traits observed, so we aimed to
enhance it. According to ADAMOWSKI (1995), the eight
traits describe more vegetative parts than reproductive
parts of the plants, which is why we focused on flowers.
We selected five parallel line segments to define the di-
mensions of flower parts or the distances between them.
Figure 3 illustrates these segments.

The lengths of the line segments were measured
from high-resolution digital photos using software

(Photoshop and the Ruler tool). The measured distanc-
es depend on the type of camera used (sensor resolu-
tion, focal length of the lens, and types of digital files)
and the spatial relationship between the camera and the
object (distance from the focal plane, position, and ro-
tation of the flowers relative to the lens’s optical axis).
Consequently, the numerical values of distances meas-
ured in pixels from photos taken under varying condi-
tions and with different cameras are not comparable.
Therefore, we use length ratios instead of raw lengths to
avoid this incompatibility. The ratios of the lengths of
two parallel line segments remain unaffected by the
factors above, allowing for the analysis of photos from
various sources.

Only certain photographs are permitted for suffi-
ciently accurate measurements. They must be sharp,
and the flowers should be positioned close enough to the
camera to ensure adequate resolution of their smallest
measured details. Fortunately, we gathered enough suit-
able photographs from many of our images and those
generously provided by other wild orchid enthusiasts
(see Acknowledgements).

Measured data was processed as follows. In the first
step, for each parental plant and hybrid, we calculated
the average value, standard deviation, and coefficient of
variance of the following ratios: SS/PP, P/E, H/E, PP/E,
and SS/E. In the second step, we calculated the same de-
scriptive statistics for all four groups of parental plants.

The standard box-and-whisker plots in Figure 3,
which summarize the statistics of the measured ratios of
parental species from all four groups, illustrate their
variability and the effectiveness of a particular ratio in
distinguishing parental species. The discriminatory
power of the H/E and P/E ratios is significantly greater
than that of the other ratios. The SS/PP and PP/E ratios,
which include the distances between petals and/or se-
pals, show partial overlap. This is likely because the dis-
tances between petals and sepals change during anthe-
sis. Despite our best efforts to measure only the flowers
at the optimal flowering stage, we could not completely
eliminate this source of variability. The SS/E ratio dem-
onstrates slightly higher discriminatory power, but
some overlap still exists. Based on these findings, we de-
cided to include only the H/E and P/E ratios in the cal-
culation of the DH.

The differences in average ratios among parental
species groups were analyzed using a two-tailed t-test,
assuming similar sample variances and sizes. For E.
atrorubens, we could not reject the null hypothesis that
the “Slovenian” and “Upper Soca Valley” groups do not
differ in H/E and P/E (p > 0.05). However, in E. hellebo-
rine, the differences were significant (p < 0.05). There-
fore, we compared hybrids from the Upper Soc¢a Valley
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with the “Upper Soca Valley” parental group and others
with the “Slovenian” sample.

We utilized a one-tailed Welch’s t-test due to sub-
stantially different sample variances and sizes to assess
the statistical significance of the differences between
H/E and P/E of potential hybrids and parental species. A
trait value that significantly deviated from both parental
species (p < 0.05) was identified as intermediate. In this

way, the traits were objectively assigned to one of the
three DH method categories.

Figure 4 illustrates the results of measuring label-
lum proportions in parental species. The diagram dis-
plays both traits, with H/E ratio values on the x-axis and
P/E values on the y-axis. The symbols in the chart repre-
sent the average ratios of all measured flowers per indi-
vidual.

RESULTS

3.1 Assessment of geographical, site-related, and
temporal barriers to hybridization

Figure 5 illustrates the results of our evaluation of po-
tential large-scale geographical barriers to hybridiza-
tion. The red circles on the map represent MTB quad-
rants with E. atrorubens, the green circles represent E.
helleborine, and the black circles indicate the MTB
quadrants containing both parental species. Both pa-
rental species are found in more than half of the quad-
rants associated with either species. Based on this infor-
mation, we can conclude that there are no geographical
barriers to hybridization between the two species in
many areas of Slovenia.

Regarding site-related barriers, BAYER (1986) de-
scribed a location where he found hybrids and parental
species growing separately under very different site con-
ditions yet within a relatively short distance. We en-
countered a similar situation in the Lower Trenta Valley.
Both sites, typical of their respective parental species,
were less than 100 meters apart. Additionally, we ob-
served areas where both species grow together, such as
patches of riparian forest (moist alluvium, shady) along
the Soc¢a River in the Lower Trenta Valley, where we
spotted the hybrids “Lower Trenta-2022/1” and “Lower
Trenta-2022/2,” along with both parental species. These
locations are far from typical for E. atrorubens. This
species appears to be more tolerant of site conditions
than generally thought. Due to its geographic diversity,
areas where both parental species grow close enough to
facilitate hybridization seem relatively common in Slo-
venia.

Regarding the temporal barriers to hybridization
caused by the differing flowering times of the parental
species, it is essential that weather conditions signifi-
cantly influence these timings in individual years. The
tflowering times from the FloVegSi data observed in
2014, 2018, and 2020 are displayed in Figure 6. The fig-
ure shows at least some overlap in the flowering times of
both parental species across all three years. Our field
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experience also supports this observation since we oc-
casionally encounter flowering individuals of both spe-
cies simultaneously. Therefore, there are no temporal
barriers to hybridization in Slovenia.

We can conclude that the taxon E. xschmalhausenii
in Slovenia is likely due to the absence of geographical,
site-related, or temporal barriers to hybridization.

3.2 Applied traits from the perspective of their
discriminatory power

Although we used the same weights to calculate DH for
all observed morphological traits, the variability of
these traits—and their capacity to differentiate between
the two parents—is certainly not uniform. Unfortunate-
ly, aside from a few rare qualitative descriptions, we did
not find qualitative data in the literature regarding the
discriminatory power of the traits. Therefore, we evalu-
ate the relevance of individual traits based on our expe-
rience and the consistency of descriptions found in the
standard literature.

We can identify the newly introduced traits of label-
lum proportions (H/E and P/E) as having some of the
highest discriminatory power. The difference between
the two parental species is clear, and trait variability is
small. As shown in Figure 4, the values for both parental
species do not overlap, at least not in the examined sam-
ple of plants. Traits such as leaf arrangement (LVAR),
the ratio of the length of the uppermost internode to the
penultimate one (INTR), and flower color (FLCO) are
reliable characteristics that effectively distinguish the
parental species. The descriptions of these traits in the
literature align well with our findings and with one an-
other. The shape of the lower leaves (LVSH) can also be
considered a trait with relatively high discriminatory
power, although descriptions in standard literature are
not entirely consistent. The same applies to the trait re-
garding the surface structure of labellum protuberances
and their transition to the epichile (ECON).
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Weaker discriminatory power could be attributed
to the traits of stem pubescence (STPB) and stem color
(STCO). The overlap of values in the parental species ap-
pears substantial for both traits. The descriptions of
these characteristics in the standard literature also dif-
fer to some extent. Similarly, flower smell (FLSM) usu-
ally does not possess high discriminatory power. This
trait is highly subjective and influenced by various bi-
otic and abiotic conditions. Identifying the intermediate
state between parental species is difficult. However, a
strong flower scent certainly indicates E. atrorubens.

3.3 Descriptions of the hybrids

Figures 7, 8, and 9 present the plants we analyzed and
identified as E. xschmalhausenii. Plants labeled “Lower
Trenta—2020,” “Lower Trenta—2021,” “Osolnik—2021,”
“Lower Trenta—2022/1,” and “Lower Trenta—2022/2”
were examined in situ; the remaining plants were ana-
lyzed using photographic material. The figures depict
each plant’s habitus, inflorescence, and lower stem
leaves, except two that include only inflorescence and
flower images. The top-left ring diagram illustrates our
estimates of the traits, with codes detailed in Table 1.
Each plant’s degree of hybridity (DH) is noted at the
center of the ring. The right section of the ring displays
vegetative traits, while the left side presents reproduc-
tive characteristics. Brown indicates intermediate ex-
pression; green signifies similarity to E. helleborine; red
denotes similarity to E. atrorubens; and gray represents
missing data. The bottom-left graph depicts the rela-
tionship between the average H/E and P/E values of the
analyzed individual (black dot) and the ranges of both
parental species (either the “Soca Valley” or the “Slove-
nian” group). The figures are self-explanatory, so we will
only comment on those plants with low DH or excep-
tional circumstances.

The image of the specimen “Trnovec - 2014” (Fig-
ure 7B) was previously published (Dolinar 2015: 172).
Because only two photographs of the inflorescence were
available, the list of investigated traits is incomplete,
making the assessed DH less reliable. However, the cal-

culated DH and the ring graph suggest an almost ideal
intermediate expression between the parental species.
The proportions of the labellum are also clearly inter-
mediate. The differences between the average values of
H/E and P/E in the analyzed individual and the averages
of both parental species are highly statistically signifi-
cant (p <0.01). Therefore, this individual is undoubtedly
the hybrid E. xschmalhausenii.

The photographic material for the specimens
“Kamniska Bistrica—2015” (Figure 7C) was also limit-
ed. It allows us to evaluate only two out of five vegetative
traits. To increase the total number of analyzed traits,
we added the ratio of the distance between the tips of the
lateral sepals to the width of the epichile (SS/E), which,
in this case, is statistically significant (p < 0.01) com-
pared to both parental species (not shown in Figure 7C).
Most of the investigated traits were identified as inter-
mediate, indicating a high degree of hybridity. Despite
the fewer traits examined, we consider the assessment
that this individual is a hybrid justified.

The DH of the plant “Lake Gradis¢e — 2020” (Figure
8D) is 56%, making it one of the lowest among the ana-
lyzed specimens. At first glance, its habit resembles that
of E. atrorubens. Most traits align with this parent spe-
cies, but the shape of the lower leaves differs distinctly
from typical E. atrorubens. Additionally, three interme-
diate traits suggest E. xschmalhausenii. The likelihood
of this identification being accurate appears greater
than that of it being a variant of E. atrorubens; however,
we cannot completely rule out that possibility.

The specimen “Lower Trenta — 2022/1” (Figure 9H)
has a DH of 50%, the lowest among all individuals stud-
ied. The only trait attributed to E. helleborine is the
shape of the lower leaves. The habit of this plant bears a
visual resemblance to E. atrorubens, but the lower leaves
are conspicuously atypical and are almost certainly in-
herited from E. helleborine. Both parental species were
present where the specimen was discovered (a riparian
forest), increasing the likelihood of hybridization. Inter-
estingly, this plant closely resembles the specimen
“Lower Trenta — 2022/2,” which grew in the same habitat
just a few dozen meters away. Despite the low DH, we
still believe that both are hybrids.

DISCUSSION

4.1 Morphological patterns of investigated hy-
brids

The nine individuals examined in this paper exhibit dis-
tinctly different phenotypes. This is anticipated, as the

parental plants already show significant intraspecies
variability. The hybrids’ diverse morphologies may result
from various factors, including back-crossing and mo-
lecular processes such as accidental mutations, deletions,
crossovers, and the impact of numerous abiotic factors.
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The specimens in our sample grew in different years
on sites that were mainly distant from each other and
offered various abiotic and edaphic conditions. The fre-
quency and ratio of the parental species in their vicinity
were also likely different. All these factors remain un-
known. Moreover, the sample size of the analyzed hy-
brids is modest. Therefore, the causes for their morpho-
logical diversity cannot be depicted. Nevertheless, we
were interested in whether we could infer any ‘floristic
laws’ from the studied plants. Therefore, we summa-
rized the behavior of the traits in two graphs, as shown
in Figure 10.

Figure 10A illustrates, for each analyzed hybrid (the
abscissa), the proportions of intermediate expressions of
traits and those from both parental species (the ordi-
nate). The diagram arranges individuals from left to
right in ascending order based on the number of inter-
mediate characteristics. The number of traits expressed
as intermediate varies significantly from plant to plant.
Only 20% of characteristics were intermediate in the
“Osolnik - 2021” individual, while in the “Kamniska Bis-
trica - 2015” individual, 85% exhibited intermediate ex-
pressions. Only two out of nine individuals had more
than half of all examined traits in the intermediate form.
This contradicts expectations and the traditional as-
sumption that hybrids exhibit intermediate morphology
in all or at least most cases. Another observation is that
hybrids in our sample retained characteristics of E. atro-
rubens more frequently than those of E. helleborine. Only
two hybrids out of nine exhibited a greater retention of

characteristic traits from E. helleborine. Consequently,
the overall appearance of the hybrids was, on average,
more visually similar to E. atrorubens than E. hellebori-
ne.

Figure 10B illustrates the percentage of individuals
in our sample (the ordinate) that possess a trait (the ab-
scissa) that is either parent-like or intermediate. The dia-
gram reveals that certain morphological traits are sig-
nificantly more likely to be inherited unchanged or ex-
pressed as intermediate than others. For instance, in our
sample, the shape of the lower stem leaves (LVSH) was
unchanged from E. helleborine in all observed hybrids.
Similarly, the inflorescence axis (STCO) color is primar-
ily derived from E. helleborine. In contrast, the labellum
protuberances and their transition to the surface of the
epichile (ECON) most frequently corresponded to typi-
cal E. atrorubens, with only one hybrid exhibiting this
trait aligning with the typical E. helleborine. Likewise,
the labellum ratios matched typical E. helleborine only in
rare instances. Conversely, flower color (FLCO) was in-
termediate across all individuals. This is primarily be-
cause the unusual flower color of an Epipactis is the most
striking feature, quickly drawing a field botanist’s atten-
tion to the possibility of hybridization, and prompting a
closer inspection of the specimen. Therefore, the propor-
tion of specimens displaying intermediate flower colors
is much higher than expected from a ‘random sampling’
of the studied plants. Finding hybrids with flower colors
resembling parental species is much less likely. This is
why our sample is notably skewed regarding this trait.

CONCLUSION

This research examines nine flowering specimens from
the genus Epipactis (Orchidaceae) that display morpho-
logical traits suggesting a hybrid origin between the
dark-red helleborine (Epipactis atrorubens (Hoffm. ex
Bernh.) Besser) and the broad-leaved helleborine (Epi-
pactis helleborine (L.) Crantz). Each specimen’s degree
of hybridity (DH) was determined by analyzing six to
ten morphological characteristics. The results support
their hybrid origin. A brief review of potential geo-
graphic, site-related, and temporal hybridization barri-
ers indicates that the occurrence of this hybrid in Slove-
nia was anticipated. The parent species rank among the
most common allogamous taxa within the Epipactis
helleborine aggregate and the Epipactis atrorubens sec-
tion in Slovenia; both species occupy extensive areas of
Slovenia in the same MTB quadrants, and their flower-
ing periods partially overlap, which increases the likeli-
hood of hybridization.
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The hybrids examined exhibit significant pheno-
typic diversity, which likely explains why they have
rarely been identified and discussed in the literature
and have been almost overlooked in Slovenia. Never-
theless, they seem to be a relatively common taxon. It is
hardly coincidental that the locations of individuals
discussed in this paper are close to the authors’ homes,
where most of their botanical activities are concentrat-
ed.

A single trait almost never possesses sufficient dis-
criminatory power to differentiate between a parent
species and a hybrid (Jakubovska & Gola 2010, among
others). Thus, it is essential to consider a broader array
of morphological characteristics to facilitate reasonably
reliable assessments. By evaluating multiple traits, the
hybrid index method has proven to be an effective com-
plement to assessing overall morphology and decision-
making based on expert knowledge.
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The method’s main weakness lies in the insuffi-
cient understanding of the range of intraspecies varia-
bility in the traits of parental species. This inevitably
leads to a somewhat subjective selection of traits con-
sidered in hybridity assessment. Improving quantita-

tive knowledge of intraspecies variability would enable
a more informed and efficient selection of characteris-
tics for analysis. This would certainly enhance the
credibility of determining the degree of hybridity in
individual plants.

POVZETEK

Uvod

V druzini orhidej je hibridizacija med vrstami in rodovi
pri¢akovana. V njej poznamo ve¢ krizancev kot v kateri
koli drugi druzini semenk (KUNKELE & BAUMANN
1998). Vzrok za to so predvsem Sibke genetske in repro-
dukcijske ovire med taksoni. Krizanci so pogosto plo-
dni; pri ugodnih pogojih se krizajo med seboj in vzvra-
tno s starSevskimi vrstami. Po ve¢ generacijah lahko
zaradi introgresivne hibridizacije kazejo $irok spekter
lastnosti (STACE 1975). Zato je te krizance pogosto ne-
mogoce dolocevati s primerjanjem z enim samim tip-
skim primerkom (holotipom) in jih tudi ni mogoce do-
lo¢ati z dihotomnimi kljuéi.

Obravnavani takson Epipactis x schmalhausenii K.
Richt., ki je v tem prispevku prvi¢ podrobno opisan za
Slovenijo, je hibrid med temno rde¢o mocvirnico Epi-
pactis atrorubens (Hoffm. ex Bernh.) Besser in $irokoli-
stno mocvirnico, Epipactis helleborine (L.) Crantz. Prvi
ga je opisal Karl Richter (RICHTER 1890). Kasneje je bil,
podobno kot drugi iz rodu Epipactis, v literaturi redko
obravnavan. Avtorji so menili, da gre za redek takson,
nekateri so celo dvomili o moznosti krizanja (HUNT,
ROBERTS & YOUNG 1975). Kasnejse vedno Stevilénejse
najdbe v vecini evropskih drzav so pokazale, da temu ni
tako.

Clanki o tem hibridu iz zacetka in sredine 20. stole-
tja so se osredotocali predvsem na opise posameznih
najdb (KUNKELE & BAUMANN 1998). Obravnavali so le
rastline, ki so kazale hibridogene vrednosti za vse ali vsaj
za ve¢ino opazovanih lastnosti. Kolikor nam je znano, je
bil BAYER (1986) prvi, ki je obravnaval hibridizacijo v
rodu Epipactis na podlagi opazovanja ve¢ vnaprej izbra-
nih morfologkih lastnosti in $tevilskem ocenjevanju opa-
zenega. Se bolj razvito metodo je opisal ADAMOWSKI
(1995). Metodo in nabor njegovih opazovanih lastnosti
smo privzeli kot izhodisce tudi v pricujocem prispevku.

Materiali in metode

Glede na dvome o moznosti hibridizacije med vrstama
E. atrorubens in E. helleborine in dejstva, da so v nasi

blizini §e obmodja, kjer hibrid $e ni bil opisan, smo zZele-
li najprej na kratko preveriti, ali morda obstajajo $irse
geografske, rasti§¢ne ali ¢asovne ovire za hibridizacijo
starSevskih vrst v Sloveniji.

Moznosti $irsih geografskih preprek smo ocenili na
podlagi analize vseh vnosov obeh starsevskih vrst v bazi
FloVegSi. Ugotovili smo, da se v $tevilnih MTB kva-
drantih v ve¢jem delu Slovenije nahajata obe starSevski
vrsti in da zato $ir$ih geografskih preprek za krizanje ni
(Slika 5).

Glede rasti§¢nih preprek za krizanje je sicer res, da
se oba star$a razlikujeta po nekaterih znacilnostih ra-
sti$¢, predvsem glede vlage, hranljivosti tal in osoncenja.
Vendar smo iz lastnih izkusenj in navedb v literaturi
ugotovili, da so razdalje med njimi pogosto kratke in
zato niso ovira za oprasevalce. Menimo, da preprek za
krizanje iz tega razloga v geografsko zelo razgibani Slo-
veniji ni.

Za osvetlitev ¢asovnih preprek smo analizirali datu-
me vnosov obeh starsevskih vrst v bazi FloVegSi. Po iz-
lo¢itvi vnosov, ki se nanasajo na ne cvetoce rastline, smo
zaleta 2014, 2018 in 2020 statisti¢no primerjali porazde-
litev datumov vnosov obeh star$ev in ugotovili, da se
prekrivajo. Zato menimo, da tudi ¢asovnih preprek za
krizanje pri nas ni.

Hibridnost analiziranih rastlin smo ocenjevali z
metodo hibridnega indeksa (HI) - ANDERSON (1936). V
postopku ocenjujemo vnaprej izbran nabor morfolo-
$kih lastnosti. Vsako od opazovanih lastnosti rastline,
ki jo analiziramo, razvrstimo v eno od treh kategorij: je
podobna prvi starSevski vrsti, vmesna, ali podobna
drugi star§evski vrsti. Vsaki kategoriji dodelimo svojo
utez. HI je aritmeti¢na vsota utezi vseh opazovanih la-
stnosti. Ce lezi vrednost za opazovano rastlino nekje v
sredini med vrednostnima za prvo in drugo starsevsko
vrsto, rastlino prepoznamo kot krizanca. Na ta nadin
doloc¢ena vrednost HI pa je zal odvisna od $tevila opa-
zovanih lastnosti, kar onemogoca neposredno primer-
javo rastlin, ki smo jih ocenili na osnovi razli¢nega $te-
vila opazovanih lastnosti. Temu pa se pri terenskem
delu ne moremo vedno izogniti. Zato smo izrac¢un HI
aritmeti¢no preoblikovali v stopnjo hibridnosti (SH)
na nacin, da so take primerjave mogoce. SH zavzame
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vrednot 0%, ¢e je opazovana rastlina v vseh lastnostih
podobna prvi ali drugi star§evski vrsti in vrednost
100%, kadar lezi to¢no med njima in je zato skrizana v
najvecji mozni meri.

Pri kateri pragovni vrednosti SH lahko opazovano
rastlino prepoznamo kot krizanca je seveda stvar pre-
soje. Odlo¢ili smo se za vrednost SH = 50%. Zdi se, da
je verjetnost, da bi polovica ali ve¢ opazovanih lastnosti
zavzele vimesno stanje, ozirom, da bi primerek kazal ce-
trtino tipi¢nih lastnosti alternativne star§evske vrste,
zgolj zaradi lastne znotraj vrstne variabilnosti, zane-
marljivo majhna. Izbran kriterij smo primerjali z tisti-
mi, ki so jih uporabili drugi avtorji (BAYER 1986, ADa-
MOWSKI 1995) in ugotovili podobno izbrane pragovne
vrednosti.

Zanesljivost metode je brez dvoma sorazmerna
$tevilu opazovanih lastnosti. Ve¢ jih je, bolj zanesljiv
je rezultat. Zato smo v privzet nabor opazovanih la-
stnosti po AbaAmMowskI (1995) dodali $e dve lastnosti
medene ustne cvetov: razmerje najvecje Sirine me-
dovnika (aka hipohila) in Sirine epihila (P/E) in raz-
merje $irine prehoda med hipohilom in epihilom in
$irino epihila (P/E). Izbrali smo jih iz petih opazova-
nih lastnosti (Slika 3), ker sta izkazali najvecjo diskri-
minatorno mo¢ med obema star§evskima vrstama. Za
vsako opazovano rastlino smo dolo¢ili povpreéje H/E
in P/E vseh cvetov v polnem cvetu. Te vrednosti smo
statisticno primerjali s tistimi od star§evskih rastlin.
V primeru, da so se vrednosti H/E in/ali P/E statisti¢-
no znalilno razlikovale od obeh star§evskih wvrst
(p<0,05), smo jim pripisali vmesno stanje. Ker kvanti-
tativnih podatkov o teh razmerjih v literaturi nismo
nasli, smo jih dolo¢ili sami z analizo 509 cvetov 79
rastlin iz vecine fitogeografskih obmocij Slovenije.
Njihova nahajaliS§¢a so prikazana na Sliki 1B. Raz-
merja smo dolocali fotometri¢no iz fotografij cvetov.
Opazili smo, da se vrednosti H/E in P/E pri primer-
kih E. helleborine iz zgornjega Posoc¢ja (,,Upper Soca
Valley“ skupina; SV) in tistimi iz drugih delov Slove-
nije (,,Slovenian® skupina; SI) statisti¢no signifikan-
tno razlikujejo (p<0,05). Zato smo opazovane krizan-
ce iz Zgornjega Posocja primerjali s skupino starse-
vskih rastlin od tam, krizance iz drugih delov Slove-
nije pa s skupino ,,Slovenian®. Ugotovljene povpre¢ne
vrednosti H/E in P/E posameznih rastlin so podane
na Sliki 4 v obliki diagrama, ki prikazuje odnos obeh
star§evskih vrst. Vrednosti za vrsti E. atrorubens (tri-
kotniki) in E. helleborine (kvadratki) so jasno razme-
jene in se ne prekrivajo.

V analizo zajete morfoloske lastnosti in njihov kra-
tek opis tipi¢nih oblik pri obeh starsevskih vrstah so po-
dane v Preglednici 1. Njihov grafi¢na predstavitev je
podana na Sliki 2.
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Rezultati

Podrobne podatke o nahajalis¢ih devetih primerkov, ki
smo jih prepoznali kot krizance med 2011 in 2022 navaja-
mo v poglavju 2.2.1. angleskega besedila. Njihova nahaja-
lis¢a prikazuje Slika 1A. Pet primerkov smo analizirali in
vivo, §tiri po +/- obsirnem fotografskem materialu.

Slike 7, 8 in 9 prikazujejo habitus, socvetje in spo-
dnje liste obravnavanih rastlin (v dveh primerih nismo
imeli na voljo fotografij vseh aspektov), njihovo stopnjo
hibridnosti SH (sreda obroca levo zgoraj) in ocene posa-
meznih opazovanih lastnosti (obod obroc¢a). Leva stran
obroca prikazuje reproduktivne lastnosti in desna vege-
tativne. Zelena barva segmentov pomeni podobnost z
vrsto E. helleborine, rde¢a podobnost z vrsto E. atroru-
bens, rjava oznacuje odlocitev za vmesno stanje in siva
pomeni manjkajo¢ podatek. Diagram levo spodaj prika-
zuje ugotovljeno vrednost H/E in P/E (¢rna pika) pri-
merka v odnosu do starSevskih vrst. Crni trikotniki
oznacujejo vrsto E. atrorubens, rde¢i kvadratki vrsto E.
helleborine.

Opisani krizanci izkazujejo veliko fenotipsko ra-
znolikost. Njihove lastnosti so zbirno prikazana na Sliki
10. Delez vmesnih stanj (rjavo), ohranjenih lastnosti
vrste E. helleborine (zeleno) in ohranjenih lastnosti vrste
E. atrorubens (rdece) za vsakega prikazuje diagram A.
Vidimo, da se delez vmesnih stanj mo¢no spreminja, od
20% (Osolnik - 2021) do 85% (Kamni$ka Bistrica - 2015).
Tudi razmerje ohranjenih lastnosti obeh starSevskih
vrst se mo¢no spreminja od 1 : 1 (Osolnik - 2021) do 1 :
6 (Spodnja Trenta - 2022/1).

Diagram B za vsako opazovano lastnost prikazuje
delez krizancev, pri katerih smo jo pripisali eni od star-
$evskih vrst ali vmesnemu stanju. Opazimo, da nekatere
lastnosti pogosteje kazejo hibridogen izgled kot druge.
Npr., oblika spodnjih listov (LVSH) pri vseh krizancih v
na$em vzorcu ustreza vrsti E. helleborine. Podobno tudi
barva stebla v socvetju (STCO) ve¢inoma ustreza temu
taksonu in niti enkrat tipi¢ni obliki pri vrsti E. atroru-
bens. Na drugi strani pa je struktura grbin na epihilu
(ECON) pri vrsti E. atrorubens ohranjena skoraj pri
vseh opazovanih primerkih. Le v enem primeru ustreza
vrsti E. helleborine in le en primerek izkazuje vmesno
stanje. Obratno pa barvo stebla v socvetju (STCO), raz-
merje internodijev (INTR) in vonj cvetov (FLSM) pogo-
steje opazamo v vmesnem stanju. Barvo cvetov (FLCO)
smo pri vseh primerkih ocenili za vmesno. Vendar je to
le posledica tega, da je neobic¢ajna barva cvetov najoci-
tnejSa in najprej opozori terenskega botanika na mo-
znost krizanja in vzpodbudi podrobnejsi pregled pri-
merka. Zato je delez obravnavanih primerkov z vmesno
barvo cvetov dale¢ vedji, kot bi bil pri statisticno na-
klju¢nem vzorcenju opazovanih rastlin.
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Zakljucek

V prispevku opisujemo devet rastlin, pri katerih njihova
morfologija kaze, da gre za krizance Epipactis x schmal-
hausenii. Najdbe tega taksona v Sloveniji niso presenece-
nje. Kratka analiza morebitnih geografskih, rasti§¢nih in
¢asovnih preprek za krizanje je pokazala, da jih pri nas ni.
Obe starSevski vrsti sta med najpogostejsimi alogamnimi

v rodu Epipactis. Analiza pojavljanja obeh je pokazala, da
rasteta v ve¢jem delu Slovenije v istih MTB kvadrantih in
da se njun cas cvetenja pogosto prekriva. Priloznosti za
krizanje, vsaj glede teh pogojev, torej ne manjka. Da je bil
v Sloveniji do sedaj ta krizanec skoraj popolnoma spregle-
dan, je po vsem sodec¢ vzrok prav v njegovi izredni feno-
tipski variabilnosti, ki oteZuje njegovo prepoznavanje na
terenu. Zelo verjetno je, da ta takson v Sloveniji ni redek.
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Figure I: Visual representation of the localities of the studied
taxa from the FloVegSi database. A: MTB quadrants with
Epipactis x schmalhausenii; B: MTB quadrants with the
parental plants.

Slika 1: Vizualni prikaz nahajalis¢ obravnavanih taksonov v
podatkovni bazi FloVegSi. A: MTB kvadranti z Epipactis x
schmalhausenii; B: MTB kvadranti s starsevskimi rastlinami.

Figure 2: The typical traits of parental plants (left Epipactis
helleborine, right Epipactis atrorubens) considered in assessing
the degree of hybridity (DH). A: shape and arrangement of
lower leaves (LVSH, LVAR); B: the ratio of the length of the last
to the length of the last but one internode (INTR); C: pubes-
cence and color of the inflorescence axis (STPB, STCO);

D: flower color (FLCO); E: surface structure of protuberances
at the base of epichile and their transition to the epichile
surface (ECON). Photo: A. Trnkoczy.

Slika 2: Tipi¢ne lastnosti starsevskih rastlin (levo Epipactis
helleborine, desno Epipactis atrorubens) upostevane pri
ocenjevanju stopnje hibridnosti (DH). A: oblika in razporedi-
tev spodnjih listov (LVSH, LVAR); B: razmerje med dolZino
zadnjega in predzadnjega internodija (INTR); C: dlakavost in
barva osi socvetja (STPB, STCO); D: barva cvetov (FLCO);

E: povr$inska struktura grbin in njihov prehod v povrsino
epihila (ECON). Foto: A. Trukoczy.
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Figure 3: Measured lengths of line segments in the flower and statistics of their ratios (red Epipactis atrorubens, green Epipactis
helleborine). SS distance between tips of lateral sepals, PP distance between tips of lateral petals, H maximal distance between the
edges of the nectary on the hypochile (aka ‘hypochile width’), P width of the gutter-shaped transition between the hypochile and
epichile, and E epichile width. Photo: A. Trnkoczy.

Slika 3: Merjene daljice v cvetu in statistika njihovih razmerij (rdeca Epipactis atrorubens, zelena Epipactis helleborine). SS
razdalja med konicama stranskih sepalov, PP razdalja med konicama stranskih petalov, H najveja razdalja med robovoma
nektarija na hipohilu (aka ,Sirina hipohila®), P Sirina Zlebastega prehoda med hipohilom in epihilom in E $irina epihila.

Foto: A. Trnkoczy.

0,25
0,20
0,15
L
o
0,10 Figure 4: Proportions of the labellum in parental species
regarding H/E (abscissa) and P/E (ordinate) ratios. Triangles
represent Epipactis atrorubens; squares represent Epipactis
helleborine. Both groups of parental species, the “Upper Soca
0,05 Valley” (depicted in black) and the “Slovenian” (represented in
red), are shown separately.
Slika 4: Proporci medene ustne pri starSevskih vrstah izraZeni
G,ﬂﬂ z razmerji H/E (abscisa) in P/E (ordinata). Trikotniki predsta-
vljajo Epipactis atrorubens; kvadrati predstavljajo Epipactis
0.3 0,5 H!J'E 0,7 0.3 helleborine. Obe skupini starSevskih vrst, »zgornjesoska«
(¢rna) in »slovenska« (rdeca), sta prikazani loceno.
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Figure 5: MTB quadrants from the FloVegSi database showing the occurrences of Epipactis atrorubens and Epipactis helleborine

in Slovenia

Slika 5: MTB kvadranti iz baze FloVegSi s prikazom pojavljanja Epipactis atrorubens in Epipactis helleborine v Sloveniji.
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Figure 6: A box plot illustrating the flowering time of Epipactis
helleborine (green) and Epipactis atrorubens (red) retrieved
from the FloVegSi database for the years 2014, 2018, and 2020
projected to elevation band 600 - 800 m; n = numerus.

The vertical axis denotes the observation dates. Notably,

the flowering periods of parental species exhibit significant
overlap across all three years.

Slika 6: Box-plot diagrami, ki prikazujejo ¢as cvetenja
Epipactis helleborine (zelena) in Epipactis atrorubens (rdeca),
pridobljen iz baze podatkov FloVegSi za leta 2014, 2018 in 2020.
Datumi opaZanj so projicirani na visinski pas 600 - 800 m;

n = numerus. Navpicna os oznacuje datume opazanj.
Obdobji cvetenja obeh starsevskih vrst se v vseh treh letih
znatno prekrivata.
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Figure 7: Investigated specimens: A: “Javorséek — 20117, B: “Trnovec - 2014”, C: “Kamniska Bistrica - 2015”. The top-left ring chart
in the pictures of an individual specimen illustrates the degree of its hybridity (DH) and assessments of its traits. Green corre-
sponds to similarity to Epipactis helleborine; red illustrates similarity to Epipactis atrorubens, and brown indicates intermediate
expression; grey represents missing data. The codes used for the characteristics are explained in Table 1. The bottom-left diagram
depicts the proportions of the labellum relative to the parental species, where the black dot represents the investigated plant, the red
squares represent Epipactis helleborine, and the black triangles represent Epipactis atrorubens. Photo: A - A. Trnkoczy,

B - B. Dolinar, C - A. Mihoric.

Slika 7: Obravnavani primerki: A: »Javor$éek — 2011«, B: »Trnovec - 2014«, C: »Kamniska Bistrica — 2015«. Kolobar v zgornjem
levem kotu slik posamezne obravnavane rastline ponazarja njeno stopnjo hibridnosti (DH) in ocene posameznih lastnosti. Zelena
barva ponazarja podobnost z Epipactis helleborine; rdea podobnost z Epipactis atrorubens, rjava oznacuje vmesno stanje; siva
predstavlja manjkajoce podatke. Kode za posamezne lastnosti so razloZene v Preglednici 1. Spodnji levi diagram prikazuje propor-
ce medene ustne opazovane rastline v primerjavi s starsevskima vrstama. Crna pika predstavlja obravnavano rastlino, rdeci
kvadrati predstavljajo Epipactis helleborine, ¢rni trikotniki ponazarjajo Epipactis atrorubens. Foto: A - A. Trnkoczy,

B - B. Dolinar, C - A. Mihoric.
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Figure 8: Investigated specimens: D: “Lake Gradisce - 2020”, E: “Lower Trenta - 2020”, F: “Lower Trenta — 2021”. The top-left

ring chart in the pictures of an individual specimen illustrates the degree of its hybridity (DH) and assessments of its traits.

Green corresponds to similarity to Epipactis helleborine; red illustrates similarity to Epipactis atrorubens, and brown indicates
intermediate expression; grey represents missing data. The codes used for the characteristics are explained in Table 1. The bottom-
left diagram depicts the proportions of the labellum relative to the parental species, where the black dot represents the investigated
plant, the red squares represent Epipactis helleborine, and the black triangles represent Epipactis atrorubens. Photo: D - A. Mihoric,
Eand F - A. Trnkoczy.

Slika 8: Obravnavani primerki: D: “Lake Gradis¢e - 20207, E: “Lower Trenta - 2020”, F: “Lower Trenta — 2021”. Kolobar v zgor-
njem levem kotu slik posamezne obravnavane rastline prikazuje njeno stopnjo hibridnosti (DH) in ocene posameznih lastnosti.
Zelena barva ponazarja podobnost z Epipactis helleborine; rdeéa podobnost z Epipactis atrorubens, rjiava oznaluje vmesno stanje;
siva predstavlja manjkajoce podatke. Kode za posamezne lastnosti so razloZene v Preglednici 1. Spodnji levi diagram prikazuje
proporce medene ustne opazovane rastline v primerjavi s starsevskima vrstama. Crna pika predstavlja obravnavano rastlino, rdeci
kvadrati predstavljajo Epipactis helleborine, ¢rni trikotniki ponazarjajo Epipactis atrorubens. Foto: D - A. Mihori¢, E in

F - A. Trnkoczy.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025 | 25



26

AMADE] TRNKOCZY, BRANKO DOLINAR, ALENKA MIHORIC: EPIPACTIS x SCHMALHAUSENITI K. RICHT. (ORCHIDACEAE), ...

ECON | STCO

Figure 9: Investigated specimens: G: “Osolnik — 2021,” H: “Lower Trenta — 2022/1,” I: “Lower Trenta — 2022/2.” The top-left ring
chart in the pictures of an individual specimen illustrates the degree of its hybridity (DH) and assessments of its traits. Green
corresponds to similarity to Epipactis helleborine; red illustrates similarity to Epipactis atrorubens, and brown indicates interme-
diate expression; grey represents missing data. The codes used for the traits are explained in Table 1. The bottom-left diagram
depicts the proportions of the labellum relative to the parental species, where the black dot represents the investigated plant, the
red squares represent Epipactis helleborine, and the black triangles represent Epipactis atrorubens. Photo: G - B. Dolinar, H and
I- A. Trnkoczy.

Slika 9: Obravnavani primerki: : “Osolnik - 2021,” H: “Lower Trenta - 2022/1,” I: “Lower Trenta - 2022/2.” Kolobar v zgornjem
levem kotu slik posamezne obravnavane rastline prikazuje njeno stopnjo hibridnosti (DH) in ocene posameznih lastnosti. Zelena
barva ponazarja podobnost z Epipactis helleborine; rdea podobnost z Epipactis atrorubens, rjava oznacuje vmesno stanje; siva
predstavlja manjkajoce podatke. Kode za posamezne lastnosti so razloZene v Preglednici 1. Spodniji levi diagram prikazuje propor-
ce medene ustne opazovane rastline v primerjavi s starsevskima vrstama. Crna pika predstavlja obravnavano rastlino, rdeci
kvadrati predstavljajo Epipactis helleborine, ¢rni trikotniki ponazarjajo Epipactis atrorubens. Photo: G - B. Dolinar, H in

I- A. Trnkoczy.
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Figure 10: A: Diagram illustrating the shares of intermediate expressions of traits and those retained from Epipactis helleborine or
Epipactis atrorubens (ordinate) for each analyzed hybrid (abscissa); B: Diagram showing the proportions of the studied hybrids
(ordinate) with either parental or intermediate expression of the investigated trait (abscissa). Codes for investigated traits are
explained in Table 1.

Slika 10: A: Diagram prikazuje deleze vmesnih stanj lastnosti in tistih, ki so se ohranile od Epipactis helleborine oziroma Epipactis
atrorubens (ordinata) za vsak obravnavani hibrid (abscisa); B: Diagram prikazuje za vsako opazovano lastnost (abscisa) delez
obravnavanih rastlin (ordinata), ki so izkazovale ohranjeno starsevsko ali vimesno stanje. Kode za preiskovane lastnosti so razloze-
ne v Preglednici 1.
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Code Trait Typical Epipactis helleborine Typical Epipactis atrorubens
oval (I/w = 1.5-3), B

average shape of the bottom third broadly ovate (I/w = 1.5-2), broijlglclea;}::t?/t;(yxg ;’2-4)’

1 | LVSH of leaves excluding the first ovate (I/w = 2-2.5), +/- obtuse, narrowl lanceolate_(l / - ’6- %)
(1 =leaflength, w = leaf width) the widest in or just under the middle Y w= ’
of the leaf length the widest nearer to the base

leaf arrangement (average @ angle

2 | LVAR of divergence from distichous leaf 2> 60° 0 <30°
arrangement)
ratio (r) of lengths of the last,
3 | INTR the uppermost, and the last but r<1.2 r>2
one internode

4 | STPB pubescence of the inflorescence axis poor strong
5| STCO color of the inflorescence axis green purple
6 | FLCO flower color gv;filel::lsshh-_gprle:l? ’g’iii?_vgvrl:}el;l intense purple to brown-red
7 | FLSM flower smell none or faint distinct
8 | ECON surfac.e strucFu.re of pro.tutferances and almost smooth/gradual clearly wrinkled / abrupt

their transition to epichile surface
9 H/E average hypochlle Ito epichile SV=0.77, S1=0.85 0.50

width ratio
average ratio of the transition between
10| P/E the hypochile and epichile width SV=0.153, SI=0.148 0.06
to epichile width

Table I: Description of the morphological traits used in the degree of hybridity calculations and their codes for both typical paren-
tal species. The intermediate value of a trait of the studied specimen between those described in the table (for H/E and P/E statisti-
cally different from both parents, p<0,05) indicates its possible hybrid origin. Average H/E and P/E values in Epipactis helleborine

are stated separately for the “Upper Soca Valley” (SV) and “Slovenian” (SI) groups of plants.
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Koda Opazovana lastnost Pri tipi¢ni Epipactis helleborine Pri tipi¢ni Epipactis atrorubens
oblika spodnje tretjine stebelnih listov . Ovéh.l? (1w =1.5-3), Siroko .svuhcasta (lw=3.2-4),
A $iroko jajéasta (I/w = 1.5-2), sulicasta (1/w = 4-5.5),
1| LVSH brez najnizjega iy oy
Y. o jajcasta (I/w = 2-2.5), +/- topa, ozko suli¢asta (1/w = 6-8),
(1= dolzina, w = §irina listov) ioe C . iy AR
naj$irsa na sredini lista ali malo nizje najsirsa blizje listnega dna
razporeditev listov (@ povprecen
2 | LVAR kot odstopanja od razporeditve listov > 60° @ <30°
v dveh redeh)
3| INTR razmerje (r) ¢?10121Ine zadn]?ga in r<12 52
predzadnjega internodija
4 | STPB dlakavost stebla v socvetju rahla mocna
5| STCO barva stebla v socvetju zelena purpurna
belo-zelena, rumenkasta, . - . .
6 | FLCO barva cvetov N ; intenzivno purpurna do rjavo rdeca
zeleno-roznata, roznato-zelenkasta
7 | FLSM vonj cvetov brez ali komaj zaznaven mocan
8 | ECON fFrukfura povrsine grbin m skoraj gladka / postopen razlo¢no nagrbancena / skokovit
nacin njihovega prehoda v epihil
9 H/E povprecno razmerje H/E SV=0.77, §1=0.85 0.50
10 P/E povprecno razmerje P/E SV=0.153, §S1=0.148 0.06

Preglednica 1: Opis upostevanih morfoloskih lastnosti pri izracunih stopnje hibridnosti in njihove kode za obe tipicni starsevski

vrsti. Vmesna vrednost lastnosti proucevanega primerka med tistimi, ki so opisane v preglednici (statisticno signifikantno razlicna
od starSev pri H/E in P/E, p<0,05), kaZe na njen mozni hibridni izvor. Povpre¢ne H/E in P/E vrednosti pri Epipactis helleborine so
navedene loceno za »zgornjesosko« (SV) in »slovensko« (SI) skupino rastlin.
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ZNACILNOSTI LESNIH PRIRASTKOV V DEBLU IN VEJAH OLJKE
(OLEA EUROPAEA L.)

CHARACTERISTICS OF WOOD INCREMENTS IN STEM AND
BRANCHES OF OLIVE TREES (OLEA EUROPAEA L.)

Jozica GRICAR!, Klemen ELER?

1ZVLECEK
Znacilnosti lesnih prirastkov v deblu in vejah oljke (Olea
europaea L.)

Oljka (Olea europaea L.) je gospodarsko zelo pomembna
vednozelena kulturna rastlina, a je zelo malo znanega o njeni
strukturi lesa v razli¢nih delih drevesa, ki je klju¢na za dolgo-
ro¢no preZivetje drevesa. V pri¢ujo¢em prispevku smo pri-
merjali znacilnosti lesnih prirastkov v deblu in vejah pri oljki
v Dekanih v rastni sezoni 2016. Analizirali smo tudi prevodne
elemente v lesu (traheje) v posameznih tretjinah lesnih bra-
nik. Razlike v znadilnostih trahej na zacetku in koncu rastne
sezone ter v razli¢nih delih drevesa smo interpretirali z vidika
njihove prevajalne vloge v drevesu. V ta namen smo vzorce
lesa odvzeli po zaklju¢ku rastne sezone 2016, pripravili prepa-
rate pre¢nih prerezov in opravili histometri¢ne analize s po-
mocjo svetlobnega mikroskopa in sistema za analizo slike.
Ugotovili smo, da se $irine lesnih prirastkov in znacilnosti
trahej v deblu in vejah oljk razlikujejo. Prirastki 2016 so bili v
vejah priblizno 54 % ozji kot v deblu, povrsine trahej pa od 25
% (prva tretjina) do 34 % (zadnja tretjina) manjse. Povrsine
trahej so bile primerljive v prvi in drugi tretjini branike, med-
tem ko je bila v zadnji tretjini povr$ina znacilno manjsa, in
sicer v povprecju za 17,6 % v deblu in 25,4 % v vejah. V vseh
tretjinah lesnih branik v deblu in vejah smo zabeleZili negativ-
no zvezo med povpreénimi vrednostmi povrsine trahej in go-
stoto trahej. Pri oljkah se je to odrazalo v primerljivih vredno-
stih hidravli¢ne prevodnosti v vseh tretjinah v deblu in vejah.
Ozji prevodni elementi v vejah oljk kot posledica hormonske
regulacije so v skladu z univerzalno pozitivno zvezo med veli-
kostjo trahej in oddaljenostjo od apeksa in so povezani z ve¢jo
tenzijsko napetostjo vodnih stolpcev v trahejah vej v primer-
javiz deblom. Razli¢na struktura lesa v deblu in vejah nakazu-
je na razli¢no vlogo tega tkiva v razli¢nih delih drevesa.

Kljucne besede: les, branika, difuzno-porozna vrsta, tra-
heja, anatomija, prevodnost, svetlobna mikroskopija

http://dx.doi.org/10.3986/fbg0113

ABSTRACT
Characteristics of wood increments in stem and branches of
olive trees (Olea europaea L.)

Olive (Olea europaea L.) is an economically very impor-
tant evergreen cultivated plant, but very little is known about
its wood structure in the different tree parts, which is crucial
for the long-term tree survival. Here, we compared the char-
acteristics of xylem increments in the stem and branches of
the olive trees in Dekani in 2016. We analyzed the conducting
elements in the wood (vessels) in individual thirds of the
xylem increments. For this purpose, xylem samples were
taken after the end of the growing season of 2016 and histo-
metric analyzes of the xylem tissue were performed using a
light microscope and an image analysis system. The width of
the xylem increments and the vessel characteristics differed in
the stem and branches of the olive trees. The increments were
about 54 % narrower in the branches than in the stem, and the
vessel areas were between 25 % (first third) and 34 % (last
third) smaller. Vessel areas were comparable in the first and
second thirds of the xylem increment, while it was significant-
ly smaller in the last third, on average by 17.6 % in the stem
and 25.4 % in the branches. In all thirds of the xylem incre-
ments, we observed a negative relationship between average
vessel area and vessel density. In the stem and branches of
olive trees, this was reflected in comparable values of hydrau-
lic conductivity in all xylem thirds. Narrower conducting ele-
ments in olive branches, as a result of hormonal regulation,
are consistent with the universal positive relationship between
vessel size and distance from the apex and are associated with
higher tension of the water columns the vessels in the branch-
es compared to the stem. The different structure of the xylem
increments in the stem and branches indicates the different
role of this tissue in different parts of the olive trees.

Key words: wood, growth ring boundary, diffuse-porous
species, vessel, anatomy, conductivity, light microscopy

! Gozdarski intitut Slovenije, Ve¢na pot 2, 1000 Ljubljana, jozica.gricar@gozdis.si
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UVvVOD

Oljka (Olea europaea L.) je gospodarsko zelo pomembna
vednozelena kulturna rastlina, ki je raz$irjena po vsem
Sredozemlju in obmogjih, kjer so podnebne razmere po-
dobne sredozemskim (KYRiakis & Fasseas 2010). Je
edina vrsta iz druzine Oleaceae z uzitnimi plodovi in je
razdeljena na $est podvrst, ki se razlikujejo v morfologi-
ji in geografski razsirjenosti (RUGINI et al. 2011). Oljke
predstavljajo zelo kompleksno mesanico genetsko pove-
zanih divjih oblik in kulturnih sort s podobnimi pod-
nebnimi in rasti$¢nimi zahtevami, posledi¢no je siste-
maticna klasifikacija roda kompleksna in neusklajena
(RuGINI et al. 2011). Po povrsini nasadov (> 2.000 ha) je
oljka druga najbolj zastopana sadna vrsta v Sloveniji. Po-
tencialni olj¢ni nasadi za pridelavo oljk so pri nas omeje-
ni na obmodje Slovenske Istre (> 95 %) in Goriskih Brd.
Pridelava oljk v Sloveniji je na najbolj severnih pridelo-
valnih obmod¢jih za oljko, zaradi ¢esar se obc¢asno poja-
vljajo pozebe (Sosic¢ 2018).

Oljke lahko Zivijo 1000 let ali ve¢, vendar je natan¢no
starost pogosto tezko dolociti zaradi morfologije dreve-
snega debla, ki omejuje uporabo standardiziranih den-
drokronoloskih metod (ARNAN et al. 2012). Poleg plodov
je gospodarsko zelo cenjen les oljke, ki je izjemno dekora-
tiven, zelo trd, homogen in gost (gostota absolutno suhe-
ga lesa je od 760 kg/m® do 800 kg/m’) (GRICAR & PrI-
SLAN 2024). Beljava in obarvana jedrovina (¢rnjava) se pri
oljki barvno razlikujeta. Beljava je svetlo rjava in kasneje
potemni. Crnjava je rjavkasta z rde¢kastim tonom in jo
pogosto prepredajo nepravilne, temnej$e do temnorjave
proge. Jedrovina je izrazito obarvana in progasta. Poseb-
no lepo teksturo ima les korenin (TorRELLI 2000).

Oljka je difuzno porozna lesna vrsta. Letnice so ne-
izrazite Priblizno enako velike traheje so enakomerno
razporejene po braniki. Kljub temu pa se njihova veli-
kost in gostota znotraj branike spreminjata. Daljinski
transport vode v drevesu je osrednja naloga trahej
(FONTI & JANSEN 2012). Ceprav so znadilnosti trahej v
veliki meri genetsko dolocene in tako vrstno specificne,

na njih vplivajo tudi zunanji dejavniki (Sass & ECKSTE-
IN 1995). Velikost trahej je v tesni zvezi z razpolozljivo-
stjo vode v tleh, saj vsebnost vlage v tleh vpliva na tur-
gorski tlak v celici in posledi¢no na njeno rast. Susa tako
negativno vpliva na rast celic, kar se odraza v njihovih
manjsih dimenzijah (EILMANN et al. 2014). V splosnem
velja, da so znacilnosti trahej ranega lesa, ki nastanejo
na zacetku rastne sezone, v veliki meri genetsko pogoje-
ne, medtem ko imajo na traheje kasnega lesa zunanji
dejavniki vecji vpliv (ARNIC et al. 2021). Poleg tega na
znacdilnost trahej vpliva lokacija v drevesu, t.i. oZenje
trahej (ang. »conduit tapering«) z vi$ino drevesa, kar naj
bi bil u¢inkovit mehanizem za kompenzacijo ve¢je hi-
dravli¢ne upornosti v trahejah vej kot v deblu (PETIT et
al. 2010). Ker velikost trahej naras¢a z oddaljenostjo od
apeksa, so premeri trahej v vejah manjsi kot na deblu
drevesa (ANFODILLO et al. 2012, GRICAR et al. 2017). Po
Hagen-Poiseuille enacbi je prevodnost vode sorazmerna
s Cetrto potenco premera traheje, zato Ze majhne razlike
v velikosti trahej izrazito vplivajo na ucinkovitost in
varnost transporta vode prevajalnih elementov (TYREE
& ZIMMERMANN 2010). Dimenzije trahej v razli¢nih
delih drevesa so klju¢ne za dolgoro¢no prezivetje dreve-
sa v danih razmerah.

V pretekli raziskavi so DE Micco et al. (2008) pri-
merjali velikost trahej v deblu in vejah oljke, vendar je
bila pomembna omejitev te raziskave, da vzorci niso bili
odvzeti iz istih dreves. Za primerjavo velikosti elemen-
tov v vejah in deblu so vzorce odvzete iz debla vzeli iz
arhiva, za katere so bili podatki o vzorcenih drevesih
zelo pomanjkljivi. V pri¢ujocem prispevku smo primer-
jali znacilnosti lesnih prirastkov v deblu in vejah pri
oljki (Olea europaea L.) v Dekanih v rastni sezoni 2016.
Analizirali smo tudi prevodne elemente v lesu (traheje)
v posameznih tretjinah lesnih branik. Razlike v znacil-
nostih trahej na zacetku in koncu rastne sezone ter v
razli¢nih delih drevesa smo interpretirali z vidika njiho-
ve prevajalne vloge v drevesu.

MATERIAL IN METODE

Raziskava je bila opravljena v oljéniku v Dekanih
(45°32’48.95”N, 13°48'52.54"E, 76 m n.m.) na priblizno
20 let starih drevesih oljke (Olea europaea L.) sorte ,Istr-
ska Belica'. Olj¢nik lezi na pobo¢ju, ki ima jugovzhodno
lego, drevesa pa so posajena na terasah (Noc et al. 2024).
Podnebni podatki za referen¢no obdobje 1975-2017 so
bili pridobljeni iz najblizje meteoroloske postaje v Por-
torozu (45°30'59.88"N, 13°34'47.89"E, 31 m n. m.), ki je
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priblizno 20 km od obmoc¢ja nase raziskave (ARSO
Agencija RS za okolje). Podnebje na lokaciji je obalno su-
bmediteransko s povpre¢no letno temperaturo za obdo-
bje 1975-2017 (ARSO postaja Beli kriz) 13,6 °C, pov-
pre¢no januarsko temperaturo 4,8 °C in povprecno julij-
sko 23,2 °C. Povprec¢na letna koli¢ina padavin za to ob-
dobje je bila 969 mm, ki je dokaj enakomerno razporeje-
na skozi vse leto, vendar se lahko vrednosti od leta do
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leta zelo razlikuje. V splo$nem je najbolj namoc¢en mesec
oktober s povprecno koli¢ino padavin 116 mm, najbolj
suh mesec pa januar s povprecno koli¢ino padavin 62
mm. Letno povprecje temperatur za leto 2016 je bilo ne-
koliko nad povprec¢jem (14,2 °C), pri ¢emer so mese¢na
povprecja temperatur le malo odstopala od mese¢nih
vrednosti za zadnjih 30 let. Skupna koli¢ina padavin v
letu 2016 je bila blizu dolgoletnega povprecja (1028 mm),
mesec¢no pa je bil odklon od dolgoletnih vrednosti neko-
liko vecji, saj sta bila februar in november bolj namoce-
na od povpredja, april, julij, avgust september in decem-
ber pa so bili nekoliko susnejsi. Tla so ilovnata s pov-
precno globino 0,74 m.

Za pric¢ujoco raziskavo smo izbrali 10 dreves oljke s
premerom v prsni visini 14 + 1,5 cm in vi$ino med 5-7
m. Kro$nja dreves je bila normalno razvita, debla in dre-

TR s

o

vesni koreni¢nik so bili brez vidnih mehanskih poskodb.
Vzorcenje je potekalo konec septembra 2016, ko so bile
lesne branike popolnoma oblikovane. Iz zivih dreves
smo na dveh mestih odvzeli po dva mikroizvrtka pre-
mera 2,4 mm z orodjem Trephor (RossI et al. 2006), ki
so zajemali Zivi del skorje, kambij in zunanji del lesa, in
sicer (1) na deblu 1,3-1,5 m nad tlemi in (2) v veji pribli-
zno 3 m od apeksa. Vzoréene veje s premeri na mestih
vzorcenja okoli 5 cm so se nahajale priblizno 2 m nad
tlemi. Odvzete vzorce smo za en teden hranili v fiksirni
raztopini me$anice formalina, 50 % etanola in ocetne
kisline. Nato je sledila dehidracija v etanolni vrsti (30 %,
50 % in 70 %) in vklapljanje vzorcev v parafin (PRISLAN
et al. 2022). Z rotacijskim mikrotomom Leica RM2245
smo pripravili preparate precnih prerezov debeline 10
pum, jih obarvali v vodni mesanici barvil safranin

Slika 1: Precni prerez lesne branike (¢rni puscici) na deblu (A) in v vejah (B) pri oljki. Barvni pravokotniki prikazujejo tretjine
branike, sicer del branike, ki je nastala na zaletku (Crni pravokotnik), v sredini (modri pravokotnik) in na koncu (rdei pravokot-
nik) rastne sezone 2016. C - Prikaz analize znacilnosti trahej v posamezni tretjini branike: tangencialni premer (rdeca crta),

radialni premer (modra ¢rta) in povrSina (¢rni oval).

Figure 1: Cross-section of wood growth ring (black arrows) in stem (A) and branches (B) of olive trees. The coloured rectangles show
thirds of the xylem growth ring, i.e., the part of the increment that was formed at the beginning (black rectangle), in the middle (blue
rectangle) and at the end (red rectangle) of the growing season of 2016. C - Illustration of the analysis of vessel characteristics in each
third of the xylem growth ring: tangential diameter (red line), radial diameter (blue line) and area (black oval).
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(Merck, Darmstadt, Nemcija) (0,04 %) in astra modro
(Sigma-Aldrich, Steinheim, Nemc¢ija) (0,15 %) (VAN DER
WERE et al. 2007). Preparate smo trajno vklopili v vklo-
pni medij Euparal (Waldeck, Miinster, Nemcija). Histo-
metri¢ne analize smo opravili s svetlobnim mikrosko-
pom Olympus BX51 (Olympus, Tokio, Japonska) v sve-
tlem polju s sistemom za analizo slike Elements Basic
Research v.2.3 (Nikon, Tokio, Japonska). V treh radial-
nih nizih smo izmerili $irino lesnega prirastka 2016 ter
izracunali povprecje. V lesnih branikah smo analizirali
naslednje znacilnosti trahej: tangencialni in radialni
premer ter povriino in gostoto (Stevilo/mm?) trahej
(slika 1). Pri tem smo braniko razdelili na tretjine in
tako primerjali njihove znacilnosti na zacetku, v sredini
in na koncu rastne sezone. Za meritve dimenzij trahej
(premer in povr$ina) smo naklju¢no izbrali deset trahej
v vsaki tretjini. Tenzijskega lesa v vzorcih nismo zasledi-
li. V primeru, da bi bil prisoten, bi tak$ne vzorce izlo¢ili
iz nadaljnjih analiz, saj tenzijski les vpliva tako na $irino
lesne branike kot na znacilnosti trahe;.

Iz radialnih in tangencialnih premerov smo izracu-
nali povprecen premer vsake traheje in na podlagi do-
bljenih vrednosti izrac¢unali skupno prevodnost (Kp vkg
s-1 MPa-1 m) desetih trahej po sledeci enacbi (CrRU1ZIAT
et al. 2002):

_ _Tp Tis, d*
P 128p 10

>

kjer je p gostota vode pri 20 °C kot surogat za gosto-
to ksilemskega soka (998,2 kg m-3), 1 je viskoznost vode
pri 20 °C (1,002 x10-9 MPa s) in d je premer traheje (m).
V kon¢nem koraku smo iz izra¢unane prevodnosti upo-
$tevajo¢ gostoto trahej (m-2) izracunali specifi¢no pre-
vodnost vkg m™ s MPa-1 posamezne tretjine branike.

Vse potrebne izracune, statisticno obdelavo podat-
kov in izris grafov smo opravili v statisti¢cnem okolju R (R
Core TEAM 2024). Najprej smo izracunali povprecne
vrednosti prerezov, povrsin trahej, gostot trahej ter spe-
cificno prevodnost lesne branike 2016 po tretjinah za
vsako drevo. Za primerjavo tretjin branike in primerjavo
delov drevesa ter njune interakcije smo uporabili mesane
modele, vkaterih so bili omenjeni parametri lesa odvisne
spremenljivke, del drevesa in tretjina neodvisni fiksni
spremenljivki ter drevo neodvisna naklju¢na spremen-
ljivka v modelu. Za primerjave Sirine branik med deloma
dreves smo prav tako uporabili me$an model z delom
drevesa kot fiksnim in drevesom kot naklju¢nim dejav-
nikom. Predpostavke modelov o normalni porazdelitvi
in homogenosti varianc smo preverili grafi¢no. Podatke
smo predstavili grafi¢no v obliki okvirjev z rocaji.
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Slika 2: Povprecna Sirina lesnega prirastka v deblu (D) in vejah (V) pri oljki v 2016.
Figure 2: Average width of xylem increments in the stem (D) and branches (V) of olive trees in 2016.
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IZSLEDKI

V letu 2016 je bila povprecna $irina lesnega prirastka v
deblu olj 2558,0 + 192,7 um in v vejah 1379,9 + 194,9 um
(slika 2). Lesni prirastek je bil priblizno 54 % ozji v vejah
(F = 206,427; p = 0,000 kot v deblu.

Ker v difuzno poroznem lesu oljk ni mogoce dolo-
¢iti meje med ranim in kasnim lesom, smo braniko raz-
delili na tretjine in v njih dolo¢ili naslednje znacilnosti
trahej: povprecni tangencialni in radialni premer ter
povprecno povrsino in gostoto trahej. V vseh tretjinah
branike so bile tangencialne in radialne dimenzije tra-
hej znatilno veéje v deblu kot v vejah (p = 0,000™)
(slika 3, 4). V prvi tretjini branike so bile tangencialne
dimenzije 18,9 % manj$e v vejah kot v deblu, radialne
dimenzije pa 15,7 % manjse. V drugi tretjini branike so
bile tangencialne dimenzije 17,6 % manjse v vejah kot v
deblu, radialne dimenzije pa 18,5 % manjse. V tretji tre-
tjini branike so bile tangencialne dimenzije 18,3 %
manjse v vejah kot v deblu, radialne dimenzije pa 14,1 %
manjse. Povpre¢ne vrednosti tangencialnih in radial-
nih premerov so bile v vseh primerih najvecéje v prvi
tretjini in najmanj$e v zadnji tretjini branike, vendar pa
smo zabelezili statisticno znacilne razlike le v primeru

radialnih prerezov med prvo in tretjo tretjino branike
(p = 0,0046). V deblu so bile tangencialne dimenzije
trahej v prvi tretjini 6,8 % vecje kot v tretji tretjini, radi-
alne dimenzije pa 10,7 % v vecje v prvi tretjini kot v tre-
tji tretjini branike. V vejah so bile tangencialne dimen-
zije trahej v prvi tretjini 6,1 % vecje kot v tretji tretjini,
radialne dimenzije pa 9,0 % vecje v prvi tretjini kot v
tretji tretjini branike.

V vseh tretjinah branike so bile povpre¢ne vredno-
sti povrsin trahej znacilno veéje v deblu kot v vejah
(p= 0,000 (slika 5). V prvi tretjini branike so bile pov-
pre¢ne vrednosti povrsin trahej 25,7 % manjse v vejah
kot v deblu, v drugi tretjini 29 % in v zadnji tretji tretjini
34,2 %. Povpre¢ne vrednosti povrsin trahej so bile pri-
merljive v prvi in drugi tretjini lesnega prirastka 2016,
v zadnji tretjini pa je bila povr$ina manj$a v primerjavi s
prvo (z = -2,898; p = 0,01053") in drugo tretjino (z = -3,344;
p = 0,00243"), in sicer v povpreéju za 17,6 % v deblu in
25,4 % v vejah.

V vseh tretjinah branike so bile povpre¢ne vredno-
sti povrsin trahej znacilno vecje v deblu kot v vejah (p =

ook

0,000 ) (slika 6). Pri gostotah trahej smo zabelezili sta-
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Slika 3: Radialni premer trahej v prvi (1), drugi (2) in zadnji (3) tretjini lesne branike v deblu (D) in vejah (V) pri oljki v 2016.
Figure 3: Radial diameter of vessels in the first (1), the second (2) and the last third (3) of the xylem increment in the stem (D) and

branches (V) of olive trees in 2016.
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Slika 4: Tangencialni premer trahej v prvi (1), drugi (2) in zadnji (3) tretjini lesne branike v deblu (D) in vejah (V) pri oljki v 2016.
Figure 4: Tangential diameter of vessels in the first (1), the second (2) and the last third (3) of the xylem increment in the stem (D)

and branches (V) of olive trees in 2016.
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Slika 5: Povrsina trahej v prvi (1), drugi (2) in zadnji (3) tretjini lesne branike v deblu (D) in vejah (V) pri oljki v 2016.
Figure 5: Vessel area in the first (1), the second (2) and the last third (3) of the xylem increment in the stem (D) and branches (V) of

olive trees in 2016.
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Slika 6: Gostota trahej v prvi (1), drugi (2) in zadnji (3) tretjini lesne branike v deblu (D) in vejah (V) pri oljki v 2016.
Figure 6: Vessel density in the first (1), the second (2) and the last third (3) of the xylem increment in the stem (D) and branches (V)
of olive trees in 2016.
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Slika 7: Korelacije med povrsino in gostoto trahej v prvi (1), drugi (2) in zadnji (3) tretjini lesne branike v deblu (D) in vejah (V) pri oljki v 2016.
Figure 7: Correlations between vessel area and density in the first (1), the second (2) and the last third (3) of the xylem increment in
the stem (D) and branches (V) of olive trees in 2016.
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Slika 8: Hidravlicna prevodnost v prvi (1), drugi (2) in zadnji (3) tretjini lesne branike v deblu (D) in vejah (V) pri oljki v 2016.
Figure 8: Hydraulic conductivity in the first (1), the second (2) and the last third (3) of the xylem increment in the stem (D) and

branches (V) of olive trees in 2016.

tistino znacilne razlike med prvo in drugo tretjino bra-
nike (z = 2,887; p = 0,01085") ter med prvo in tretjo tre-
tjino (z = 3,172; p = 0,00432"). V prvi tretjini branike so
bile povpre¢ne vrednosti gostote trahej 3,8 % manjse v
vejah kot v deblu, v drugi tretjini 4,6 % in v zadnji tretji
tretjini 2,4 %. Gostota trahej je bila tako v vejah kot v
deblu najvecja v zadnji tretjini branike (deblo = 93,3+4,7
§t./mm?; veje = 91,1 + 6,9 §t./mm?), najmanj$a pa v prvi
tretjini branike (deblo = 70,7 + 4,7 §t./mm? veje = 68,0 +
6,9 §t./mm?), in sicer v povpreéju za 24,2 % v deblu in
25,4 % v vejah.

V vseh tretjinah lesnih branik, tako v deblu kot v
vejah, smo zabelezili negativno zvezo med povpre¢nimi

vrednostmi povrs$ine trahej in gostoto trahej (slika 7).
Pri vecjih trahejah je bilo tako njihovo $tevilo na enoto
povrsine manj$e in obratno.

V vseh tretjinah branik je bila izra¢unana hidravli¢-
na prevodnost trahej znacilno vecje v deblu kot v vejah
(p= 0,000 (slika 8). Med tretjinami branik nismo za-
belezili statisti¢no znacilnih razlik, in sicer ne v deblu ne
v vejah. Variabilnost v vrednostih hidravli¢ne konduk-
tivnosti trahej je bila v deblu izrazito ve¢ja kot v vejah. V
prvi tretjini branike so bile povpre¢ne vrednosti hidra-
vli¢ne prevodnosti trahej 56,6 % manj$e v vejah kot v
deblu, v drugi tretjini 56,2 % in v zadnji tretji tretjini
53,5 % manjse.

RAZPRAVA

V nasi raziskavi smo ugotovili, da se $irine lesnih pri-
rastkov in znacilnosti trahej v deblu in vejah oljk razli-
kujejo. Prirastki 2016 so bili v vejah priblizno 54 % ozji
kot v deblu, povrsine trahej pa od 25 % (prva tretjina) do
34 % (zadnja tretjina) manjSe. To nakazuje na razlicno
vlogo lesa v razli¢nih delih drevesa. Ozji prevodni ele-
menti v vejah oljk so v skladu z univerzalno pozitivno
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zvezo med velikostjo trahej in oddaljenostjo od apeksa.
Premer trahej je tako v splosnem pri lesnatih rastlinah
vedji v deblu drevesa kot v vejah (ANFODILLO et al. 2012,
OLsON et al. 2014, JYske & HOLTTA 2015). To naj bi bilo
povezano z vecjo tenzijsko napetostjo vodnih stolpcev v
trahejah vej v primerjavi z deblom, saj viina dreves
vpliva na hidravli¢ni upor (PETIT et al. 2010). Poleg po-
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zicije v drevesu (veja, deblo, korenine) na velikost oz.
razporeditev trahej v lesnem tkivu v veliki meri vplivajo
tudi rastis¢e razmere (npr. susa) in karakteristike dreve-
sa (velikost, starost, vitalnost), kar je potrebno uposteva-
ti pri primerjavi podatkov z literaturo (ROSELL et al.
2017). Podobno raziskavo na oljkah so opravili DE
Micco et al. (2008), ki so primerjali le velikost trahej v
omenjenih delih oljke, vendar pa vzorci niso bili odvzeti
iz istih dreves. Za podatke v deblu so uporabili vzorce
oljke iz arhiva neznanega izvora, zato je bila kakrsna
koli ekoloska interpretacija podatkov v omenjeni $tudiji
neizvedljiva.

Dolocene razlike v karakteristikah trahej smo zabe-
lezili tudi v posamezni lesni braniki 2016. Povrsine tra-
hej so bile primerljive v prvi in drugi tretjini branike,
medtem ko je bila v zadnji tretjini branike povrsina tra-
hej znacilno manjsa, in sicer v povprecju za 17,6 % v
deblu in 25,4 % v vejah. Manjse traheje v kasnem lesu
kot v ranem lesu so obi¢ajne pri difuzno poroznih dre-
vesnih vrstah (Sass & ECKSTEIN 1995, PRISLAN et al.
2018, GRICAR 2019). Poleg tega se prevladujoci vpliv zu-
nanjih in notranjih dejavnikov na karakteristik trahej v
rastni sezoni spreminja; genetski vpliv je ve¢ji v ranem
lesu, okoljski vpliv pa v kasnem lesu (ARNIC et al. 2021).
Sass & ECKSTEIN (1995) sta pri navadni bukvi zabelezila
najmanj$o variabilnost v dimenzijah trahej na zacetku
branike, kar sta pojasnila z ugodnimi rastnimi razmera-
mi na zacetku rastne sezone, ko oskrba z vodo, ki zelo
vpliva na velikost trahej, navadno ni omejena. Dendro-
klimatologkih analiz na oljkah v nasi raziskavi nismo
opravili, saj imamo podatke o znacilnostih lesnih bra-
nik le za eno rastno sezono. Vpliv podnebnih razmer na
§irino lesnih prirastkov in znacilnosti trahej v deblu in
vejah navadne oljke tako ostaja predmet prihodnjih raz-
iskav.

Za rast oz. velikost trahej je klju¢na razpolozljivost
vode v tleh, ki vpliva na turgorski tlak v celicah, ki dolo-
¢a njihove kon¢ne dimenzije (HOLTTA et al. 2010). V pri-
meru poletne suse so velikosti celic v drugi polovici bra-
nike zmanj$ane in struktura lesa se lahko iz difuzno
porozne spremeni v polvencasto porozno, kar je bilo
opazeno pri razli¢énih difuzno poroznih listavcih (Sc-
HUME et al. 2004, SCHWEINGRUBER 2007, GRICAR et al.
2024). Temperature in padavine v letu 2016 so le malo
odstopale od mese¢nih vrednosti za zadnjih 30 let, zato
tovrstnih posebnosti v strukturi lesa v deblu in vejah
oljk nismo zasledili.

Za prevodno zmogljivost celotnega drevesa je poleg
velikosti prevodnih elementov pomembna tudi njihova
gostota, ki je navadno v negativni zvezi njihovo veliko-
stjo (PETIT et al. 2010). Podobno kot v nasi raziskavi so
tudi SCHUME et al. (2004) pri topolu Populus x eurame-
ricana, PRISLAN et al. (2018) pri navadni bukvi (Fagus

sylvatica) in GRICAR (2019) pri trepetliki (Populus tre-
mula) potrdili negativno zvezo med gostoto in preme-
rom trahej. Pri oljkah se je to odrazalo v primerljivih
vrednostih hidravlicne prevodnosti v vseh tretjinah
tako v deblu kot v vejah. Obratno zvezo med gostoto tra-
hej in njihovim premerom je mogoce pojasniti s hor-
monsko regulacijo. Znacilnosti trahej uravnavajo hor-
moni, zlasti avksini, ki se sintetizirajo v rastnih vr$i¢kih
poganjkov in po floemu potujejo po drevesu do korenin.
Koncentracija avksinov je najve¢ja v mladih listih, nato
se v bazipetalni smeri proti koreninam zmanjsuje (Aloni
2015). Gradient koncentracije avksinov naj bi vplival na
proces diferenciacije trahej, ki se v razli¢nih delih dreve-
sa razlikuje. Zaradi hitre diferenciacije v kro$nji dreve-
sa, kjer so velike koncentracije avksinov, so traheje
majhne in $tevilne, majhne koncentracije avksinov v
spodnjih delih drevesa (npr. deblo) upocasnijo proces
diferenciacije, kar omogoca ve¢ Casa za rast trahej. Po-
sledi¢no so v tem delu drevesa traheje vecje in manj $te-
vilne (ALONI & ZIMMERMANN 1983). Velikost in gostota
trahej sta v torej v veliki meri pogojena z njihovo odda-
ljenostjo od apeksa, na njihove znacilnosti pa vplivajo
tudi zunanji dejavniki, zlasti razpolozljivost vode v tleh
(OLsON et al. 2014).

Lastnosti trahej moc¢no vplivajo na koli¢ino vode,
ki se lahko pretaka v zivem drevesu. Po Hagen-Poise-
uillev zakonu se hidravli¢na u¢inkovitost veca soraz-
merno na cetrto potenco premera trahej, zato tudi
majhne razlike v velikosti trahej drasti¢no vplivajo na
vodni tok (TYREE & ZIMMERMANN 2010). Ozji cevni
elementi zagotavljajo rastlini ve¢jo prevajalno varnost,
vendar ob manjsi prevajalni u¢inkovitosti. Dimenzije
prevodnih elementov lahko razumemo tudi kot kom-
promis med prevajalno ucinkovitostjo in varnostjo
(CHAVE et al. 2009). V primeru suse tenzijska napetost
v vodnih stolpcih naras¢a in lahko lokalno popusti, pri
¢emer pride do kavitacije oz. prekinitve vodnih stolp-
cev. Ker je kavitacija navadno nepovraten proces, se ta-
k$na celica izlo¢i iz sistema za prevajanje vode, zato
mora drevo te celice nadomestiti, da ohrani prevajalni
sistem. V tem smislu ozji elementi zagotavljajo drevesu
vedjo prevajalno varnost kot $irsi elementi, saj je verje-
tnost kavitacije v njih manj$a, vendar ob manjsi preva-
jalni uc¢inkovitosti (TorRELLI 1998). S prilagajanjem
znacilnosti trahej danim okoljskim razmeram drevesa
uravnavajo u¢inkovitost transporta vode in zagotavlja-
jo ustrezno varnost za ohranitev prevodnega sistema
(OrADI et al. 2014, GLEASON et al. 2016). Za razliko od
vencasto poroznih drevesnih vrst, kjer je prevajanje
vode navadno omejeno na zadnji dve lesni braniki, pri
difuzno poroznih vrstah prevajanje poteka po vecjem
$tevilu najmlajsih branik, zato je vpliv zadnje nastale
branike na skupno prevajalno zmogljivost trahejnega
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sistema le delen (GassoN 1987). Za oljko je znacilen na-
stanek jedrovine v notranjih plasteh lesa v rasto¢em
drevesu. Proces ojedritve je starostni proces in vkljucu-
je odmrtje parenhimskih celic in pretvorbo nestruk-
turnih ogljikovih hidratov v jedrovinske snovi (TOREL-
L1 1990). V jedrovini je prevajanje vode v lumnih trahej
prekinjen. V oljki je tako prevodna funkcija trahej ome-
jena na periferni del lesa, t.i. beljavo, pri ¢emer sposob-

nost prevajanja vode, in s tem tudi vlaznost tkiva, po-
stopno upada od periferije proti notranjosti debla (To-
RELLI 1990, 2000). Velikost prevodnih elementov le de-
loma nakazuje njihovo transportno zmogljivost, saj
poleg velikosti celic na njihove prevodne kapacitete
vplivajo $e druge strukturne posebnosti, kot denimo
dolzina trahejnih ¢lenov ter velikost, struktura in po-
razdelitev pikenj v lesu (Jyske & HOLTTA 2015).

ZAKLJUCKI

Podnebne spremembe bodo mo¢no vplivale tudi na go-
jene rastline. V kombinaciji z biotskim stresom je prica-
kovano, da bo povecanje pogostosti in intenzivnosti ek-
stremnih vremenskih dogodkov (npr. pozne spomla-
danske pozebe, vrocinski valovi, poletne suse, prerazpo-
reditev padavin, poplave in pozari) vplivalo na rast dre-
ves in njihovo sposobnosti prezivetja. Vegetacija v sredo-
zemskem pasu je v tem smislu Se posebej ogrozena.
Podnebne spremembe ne bodo vplivale le na gozdove,
ampak tudi na gojenje kulturnih rastlin, kot so oljke, s
¢imer se pridelovalci ze spopadajo in se sku$ajo temu
ustrezno prilagoditi. Poleg ekonomskih izgub (pridelo-

vanje olja) je pri oljkah potrebno izpostaviti Se njihovo
ekolosko vlogo, saj je v preteklosti veliko olj¢nih nasa-
dov nastalo na obrobnih obmo¢jih, za katera so znacilna
plitva tla in strmi tereni, zato za druge rabe niso bila
ustrezna, npr. za gojenje poljs¢in. V tem primeru so olj¢-
niki pomembno prispevali k ohranjanju naravnih ekosi-
stemskih virov, kot npr. protierozijska zascita tal, zadr-
Zevanje vode v tleh in vezava ogljika. Poznavanje struk-
ture lesa in ostalih sekundarnih tkiv je klju¢no za razu-
mevanje njihove plasti¢nosti v smislu prilagoditve dre-
ves danim okoljskim razmeram, s ¢imer se zagotovi
karseda optimalno delovanje drevesa.

SUMMARY

Olive (Olea europaea L.) is one of the oldest cultivated
plants and for centuries has been of great economic im-
portance in the Mediterranean basin for its crop and
wood production. According to the area of plantations
(> 2,000 ha), the olive is the second most represented
fruit species in Slovenia. Olive trees can live 1000 years
or longer, but the exact age is often difficult to determine
due to tree trunk morphology, which limits the use of
standardized dendrochronological methods. In additi-
on to the fruits, the wood of the olive tree, which is
extremely decorative, very hard, homogeneous and
dense (density of absolutely dry wood is from 760 kg/m?
to 800 kg/m?) is highly valued economically. However,
very little is known about its wood structure in the dif-
ferent tree parts, which is crucial for the long-term tree
survival. Here, we compared the characteristics of xylem
increments in the stem and branches of the olive trees in
Dekani in 2016. We analyzed the conducting elements
in the wood (vessels) in individual thirds of the xylem
increments. The differences in the vessel characteristics
at the beginning and end of the growing season as well
as in different tree parts were interpreted from the point
of view of their functional role in the tree. For this pur-
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pose, xylem samples were taken after the end of the
growing season of 2016, cross-sections of the xylem tis-
sue were prepared on a rotary microtome and histome-
tric analyzes were performed using a light microscope
and an image analysis system.

We found that the width of the xylem increments
and the vessel characteristics in the stem and branches
of the olive trees differed. The growths of 2016 were
about 54 % narrower in the branches than in the stem,
and the vessel areas were between 25 % (first third) and
34 % (last third) smaller. Vessel areas were comparable
in the first and second thirds of the xylem increment,
while the vessel area in the last third was significantly
smaller, on average by 17.6 % in the stem and 25.4 % in
the branches. In all thirds of the xylem increments of
2016 in the stem and branches, we observed a negative
relationship between average vessel area and vessel den-
sity. In olive trees, this was reflected in comparable val-
ues of hydraulic conductivity in all thirds of the xylem
increments in the stem and branches. In all xylem
thirds, the hydraulic conductivity of the vessels was sig-
nificantly higher in the stem than in the branches, i.e.,
on average 55 %.
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Narrower conducting elements in olive branches as
a result of hormonal regulation are consistent with the
universal positive relationship between vessel size and
distance from the apex and are associated with higher
tension of the water columns the vessels in the branches
compared to the stem. The different structure of the
xylem increments in the stem and branches indicates
the different role of this tissue in different parts of the
olive trees. Unlike the ring-porous tree species, the dif-
fuse-porous tree species, generally do not form heart-
wood, consequently vessel perform conducting function
for several years or even decades, which must be taken
into account when evaluating the efficiency of the con-
duction system in the xylem in these wood species.

From an economic point of view, knowledge of the
structure and properties of wood is important for its
efficient use. From an ecological point of view, knowl-
edge of the structure of wood and other secondary tis-
sues is key to understanding their plasticity in terms of
adaptation to given environmental conditions, thus
ensuring optimal tree performance. Dendroclimato-
logical analyzes was not possible to perform in our re-
search, as we only have data on the xylem characteris-
tics for one growing season (2016). Therefore, the in-
fluence of climatic conditions on the width of xylem
increments and the vessel characteristics in different
tree parts of olive trees remains the subject of future
research.

ZAHVALA - ACKOWLEDGEMENTS

Delo je financirala Agencija RS za znanstvenorazisko-
valno in inovacijsko dejavnost (ARIS), v okviru razisko-
valnih programov §t. P4-0430 in P4-0085 ter projekta
J4-4541. Avtorja se zahvaljujeta lastniku olj¢nega nasada

Angelu Hlaju za dovoljenje za vzorcéenje, dr. Martini La-
vri¢ za pomo¢ na terenu ter Gregorju Skobernetu, univ.
dipl. inz. agr., za pripravo preparatov v Laboratoriju za
lesno anatomijo na Gozdarskem institutu Slovenije.

LITERATURA - REFERENCES

A1roNy, R, 2015: Ecophysiological implications of vascular differentiation and plant evolution. Trees 29: 1-16. 10.1007/

s00468-014-1070-6

A1roNL R. & M.H. ZIMMERMANN, 1983: The control of vessel size and density along the plant axis. Differentiation 24:
203-208. http://dx.doi.org/10.1111/j.1432-0436.1983.tb01320.x

ANFODILLO, T., A. DESLAURIERS, R. MENARDI, L. TEDOLDI, G. PETIT & S. Rosst, 2012: Widening of xylem conduits in
a conifer tree depends on the longer time of cell expansion downwards along the stem. Journal of Experimental

Botany 63: 837-845. 10.1093/jxb/err309

ARNAN, X., B.C. LOPEZ, ]. MARTINEZ-VILALTA, M. ESTORACH & R. PoyaTos, 2012: The age of monumental olive trees
(Olea europaea) in northeastern Spain. Dendrochronologia 30: 11-14. https://doi.org/10.1016/j.dendro.2011.02.002
ARNIC, D, J. GRICAR, J. JEVSENAK, G. BozZi¢, G. VON ARX & P. PrisLAN, 2021: Different Wood Anatomical and
Growth Responses in European Beech (Fagus sylvatica L.) at Three Forest Sites in Slovenia. Frontiers in Plant Sci-

ence 12: 10.3389/fpls.2021.669229

CHAVE J., S.J., D. CooMEs, N. G. SWENSON, S. L. LEwis, A. E. ZANNE, 2009: Towards a worldwide wood economics
spectrum. Ecology Letters 12: 16. 10.1111/j.1461-0248.2009.01285.x
Cru1ziAT, P., H. CocHARD & T. AMEGLIO, 2002: Hydraulic architecture of trees: main concepts and results. Ann. For.

Sci. 59: 723-752.

DE Micco, V., G. ARONNE & P. Baas, 2008: Wood anatomy and hydraulic architecture of stems and twigs of some
Mediterranean trees and shrubs along a mesic-xeric gradient. Trees 22: 643-655. 10.1007/s00468-008-0222-y
EiLMANN, B., F. STERCK, L. WEGNER, S.M.G. DE VRIES, G. VON ARX, G.M.]. MOHREN, J. DEN OUDEN & U. SAss-

KLAASSEN, 2014: Wood structural differences between northern and southern beech provenances growing at a
moderate site. Tree Physiology 34: 882-893. 10.1093/treephys/tpu069
FonTi, P. & S. JANSEN, 2012: Xylem plasticity in response to climate. New Phytologist 195: 734-736. 10.1111/j.1469-

8137.2012.04252.x

GASSON, P., 1987: Some implications of anatomical variations in the wood of pedunculate oak (Quercus robur L.). in-
cluding comparisons with common beech (Fagus sylvatica L.). IAWA Bulletin n.s. 8: 18.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025

41



42

JOZICA GRICAR, KLEMEN ELER: ZNACILNOSTI LESNIH PRIRASTKOV V DEBLU IN VEJAH OLJKE (OLEA EUROPAEA L.) ‘

GLEASON, S.M., M. WESTOBY, S. JANSEN, B. CHOAT, U.G. HACKE, R.B. PRATT, R. BHASKAR, T.]. BRODRIBB, S.]. Bucci,
K.-F. Cao, H. CoOCHARD, S. DELZON, ]J.-C. DOMEC, Z.-X. FaN, T.S. FEILD, A.L. JACOBSEN, D.M. JOHNSON, F. LENS,
H. MAHERALL J. MARTINEZ-VILALTA, S. MAYR, K.A. MccULLOH, M. MENCUCCINI, P.J. MITCHELL, H. MORRIS,
A.NARDINI, J. PITTERMANN, L. PLAVCOVA, S.G. SCHREIBER, J.S. SPERRY, I.]. WRIGHT & A.E. ZANNE, 2016: Weak
tradeoff between xylem safety and xylem-specific hydraulic efficiency across the world’s woody plant species. New
Phytologist 209: 123-136. https://doi.org/10.1111/nph.13646

GRICAR, ]., 2019: Znacilnosti lesnih in floemskih prirastkov pri trepetliki (Populus tremula L.) = Characteristics of
wood and phloem increments in Eurasian aspen (Populus tremula L.). Folia biologica et geologica 60: 85-94.

GRICAR, J., D. ARNIC, L. KrRAJNG, P. PrRiSLAN, G. BoZ1¢, M. WESTERGREN, C. MATYAS & H. KRAIGHER, 2024: Correc-
tion to: Different patterns of inter-annual variability in mean vessel area and tree-ring widths of beech from prov-
enance trials in Slovenia and Hungary. Trees 38: 1351-1351. 10.1007/s00468-024-02534-5

GRICAR, ., M. LAVRIC, M. FERLAN, D. VODNIK & K. ELER, 2017: Intra-annual leaf phenology, radial growth and struc-
ture of xylem and phloem in different tree parts of Quercus pubescens. European Journal of Forest Research 136:
625-637. 10.1007/s10342-017-1060-5

GRICAR, J. & P. PRISLAN, 2024: Makroskopske in mikroskopske znacilnosti lesa : oljka (Olea europaea L.). Gozdarski
vestnik 82: sredica.

HovrrTA, T., H. MAKINEN, P. NOjD, A. MAKELA & E. NIKINMAA, 2010: A physiological model of softwood cambial
growth. Tree Physiology 30: 1235-1252. 10.1093/treephys/tpq068

JYskE, T. & T. HOLTTA, 2015: Comparison of phloem and xylem hydraulic architecture in Picea abies stems. New Phy-
tologist 205: 102-115. 10.1111/nph.12973

Kyr1akis, G. & C. Fasseas, 2010: A novel type of tube network within the stem bark of Olea europaea L. Flora - Mor-
phology, Distribution, Functional Ecology of Plants 205: 90-93. https://doi.org/10.1016/j.flora.2008.12.004

No¢, M., U. PECAN, M. PINTAR & M. PODGORNIK, 2024: Soil water dynamics and olive yield (Olea europaea L.) under
different surface drip irrigation treatments in northern Mediterranean. Acta Agriculturae Slovenica 120: 1-17.
10.14720/aas.2024.120.2.17110

Orapyg R., A. BRAUNING & K. POURTAHMASI, 2014: “Plastic” and “static” behavior of vessel-anatomical features in
Oriental beech (Fagus orientalis Lipsky) in view of xylem hydraulic conductivity. Trees 28: 493-502. 10.1007/
s00468-013-0966-x

OrsonN, M.E., T. ANFODILLO, J.A. ROSELL, G. PETIT, A. CRIVELLARO, S. ISNARD, C. LEON-GOMEZ, L.O. ALVARADO-
CARDENAS & M. CASTORENA, 2014: Universal hydraulics of the flowering plants: vessel diameter scales with stem
length across angiosperm lineages, habits and climates. Ecology Letters 17: 988-997. 10.1111/ele.12302

PETIT, G., S. PFAUTSCH, T. ANFODILLO & M.A. ADAMS, 2010: The challenge of tree height in Eucalyptus regnans: when
xylem tapering overcomes hydraulic resistance. New Phytologist 187: 1146-1153. 10.1111/j.1469-8137.2010.03304.x

PrisLaN, P., K. CuFAR, M. DE Luis & J. GRICAR, 2018: Precipitation is not limiting for xylem formation dynamics and
vessel development in European beech from two temperate forest sites. Tree Physiology 38: 186-197. 10.1093/tree-
phys/tpx167

PrisLAN, P., E.M. DEL CASTILLO, G. SKOBERNE, N. SPENKO & J. GRICAR, 2022: Sample preparation protocol for wood
and phloem formation analyses. Dendrochronologia 73: 125959. https://doi.org/10.1016/j.dendro.2022.125959

R Core TEAM, 2024: R: A language and environment for statistical computing. Electronic Book (Vienna, Austria)

RoskLL, J.A., M.E. OLsON & T. ANFODILLO, 2017: Scaling of Xylem Vessel Diameter with Plant Size: Causes, Predic-
tions, and Outstanding Questions. Current Forestry Reports 3: 46-59. 10.1007/s40725-017-0049-0

Rosst, S., T. ANFODILLO & R. MENARDI, 2006: Trephor: a new tool for sampling microcores from tree stems. IAWA
Journal 27: 89 - 97.

RuGiINg, E., C. DE PACE, P. GUTIERREZ-PESCE & R. MULEO, 2011: Olea. V: C. Kole (ur.) Wild Crop Relatives: Genomic
and Breeding Resources: Temperate Fruits. Springer Berlin Heidelberg. Berlin, Heidelberg. pp. 79-117.

SAss-KLAASSEN, U., P. FonTI, P. CHERUBINT, J. GRICAR, E.M.R. ROBERT, K. STEPPE & A. BRAUNING, 2016: A Tree-
Centered Approach to Assess Impacts of Extreme Climatic Events on Forests. Frontiers in Plant Science 7: 10.3389/
fpls.2016.01069

Sass, U. & D. ECKSTEIN, 1995: The variability of vessel size in beech (Fagus sylvatica L.) and its ecophysiological inter-
pretation. Trees 9: 247-252. 10.1007/bf00202014

ScHUME, H., M. GRABNER & O. ECKMULLNER, 2004: The influence of an altered groundwater regime on vessel proper-
ties of hybrid poplar.

SCHWEINGRUBER, F.H., 2007: Wood structure and environment. Springer, Berlin Heidelberg.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025



JOZICA GRICAR, KLEMEN ELER: ZNACILNOSTI LESNTH PRIRASTKOV V DEBLU IN VEJAH OLJKE (OLEA EUROPAEA L.)

Sosi¢, N, 2018: Oprasevanje in oploditev oljke (Olea europaea L.). Thesis (Koper) Zaklju¢na naloga:

ToRELLL N., 1990: Les & skorja. Slovar strokovnih izrazov. Biotehnigka fakulteta, VTORZD za lesarstvo. Ljubljana.

TorELLL N., 1998: Daljinski transport vode v drevesu - vodni potencial. Les 50: 169-173.

TorELLL N., 2000: Oljka (Olea europaea L.), oljkov les. Les 52: 286-289.

TYREE, M.T. & M.H. ZIMMERMANN, 2010: Xylem structure and the ascent of sap. Springer-Verlag. Berlin Heidelberg
New York.

WERF VAN DER, G.W.,, U. SAss-KLAASSEN & G.M.]. MOHREN, 2007: The impact of the 2003 summer drought on the
intra-annual growth pattern of beech (Fagus sylvatica L.) and oak (Quercus robur L.) on a dry site in the Nether-
lands. Dendrochronologia 25: 103-112. http://doi.org/10.1016/j.dendro.2007.03.004

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025

43






NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA
KRAJINSKEGA PARKA BEKA IN NJEGOVE NEPOSREDNE
OKOLICE (JUGOZAHODNA SLOVENIJA)

SOME CHARACTERISTICS OF VEGETATION AND FLORA OF
THE BEKA LANDSCAPE PARK AND ITS CLOSE SURROUNDINGS
(SOUTHWESTERN SLOVENIA)

Igor DAKSKOBLER'

IZVLECEK

Nekatere znacilnosti rastja in rastlinstva krajinskega parka
Beka in njegove neposredne okolice (jugozahodna Sloveni-
ja)

V delih krajinskega parka Beka (povirni in srednji del do-
line Glinscice, oba bregova ob potoku Griza, dolina Korosca
pri Besko-Ocizeljskih jamah) in v njegovi neposredni okolici
(travniki pri Beki in Ocizli) smo ugotovili enajst gozdnih
zdruzb na rangu asociacije, v katerih so prevladujoce vrste
graden, puhasti hrast, ¢rni gaber, navadni beli gaber, bukev,
¢rna jelsa, lipa, gorski javor in (ali) ¢rni bor. Popisana travisc¢a
lahko uvrstimo v vsaj $est sintaksonov na rangu asociacije.
Deloma smo raziskali tudi rastje meli$¢ in skalnih razpok, gr-
mis¢, mejic, kalov in opuséenih njiv. V raziskovanem obmo-
¢ju smo popisali okoli 730 semenk in praprotnic, med njimi
jih je 49 zavarovanih, 48 na rde¢em seznamu, 30 je tujerodnih.
Nekatere od ugotovljenih rastlinskih zdruzb uvr§¢amo v var-
stveno pomembne habitatne tipe, med drugimi sta to Ilirski
bukovi gozdovi (Aremonio-Fagion) in Vzhodna submedite-
ranska suha travisca (Scorzoneretalia villosae). Pri Ocizli in
Beki so nahajali$¢a evropsko varstveno pomembne vrste Hi-
mantoglossum adriaticum.

Kljucne besede: vegetacija, rastlinske zdruzbe, sintakso-
nomija, Lamio orvalae-Ostryetum carpinifoliae, kartiranje
flore, Kras, Istra, Natura 2000.

http://dx.doi.org/10.3986/fbg0114

ABSTRACT

Some characteristics of vegetation and flora of the Beka
Landscape Park and its close surroundings (southwestern
Slovenia)

In the Beka Landscape Park (the spring and central part
of the Glins¢ica valley, both banks of the gorge of Griza, the
valley of Koro$ca near Beka-Ocizla caves) and its immediate
surroundings (meadows by Beka and Ocizla) we determined
eleven forest communities at the rank of association, with
dominant Quercus petarea, Q. pubescens, Ostrya carpinifolia,
Carpinus betulus, Fagus sylvatica, Alnus glutinosa, Tilia pla-
typhyllos, Acer pseudoplatanus and (or) Pinus nigra. The re-
corded grasslands can be classified into at least six syntaxa at
the rank of association. We partly investigated also the vegeta-
tion of screes, rock crevices, shrubs, hedges, ponds and aban-
doned fields. In the researched area we recorded approximate-
ly 730 taxa of vascular plants, including 49 protected, 48 Red
List, and 30 alien species. Some of the identified plant com-
munities belong to Natura 2000 habitat types, among them
Eastern sub-mediterranean dry grasslands (Scorzoneretalia
villosae) and Illyrian Fagus sylvatica forests (Aremonio-Fagi-
on). At Ocizla and Beka are localities of Himantoglossum adri-
aticum, a species of Community interest.

Key words: vegetation, plant communities, syntaxonomy,
Lamio orvalae-Ostryetum carpinifoliae, flora mapping, Karst,
Istria, Natura 2000
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1 UVOD

Slovenski del povodja reke Glins¢ice je bil kot naravna
znamenitost razglaen leta 1992, z odlokom ob¢ine Se-

29.11.2024 09:31:25 Merilo: 1:15.000
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7zana (Beka — soteska Glinscice z dolino Grize) - Pri-
morske novice, Uradne objave §t. 13, 17. april 1992. Str-
njen kratek opis krajinskega parka je pripravila CERNA-
TIC GREGORIC (2006, 2016). Italijanski del povodja Glin-
§¢ic je ze od leta 1984 zavarovano obmocje — Parco Na-
turale della Val Rosandra (CERNATIC GREGORIC, ibid.).
Pokrajinsko je slovenski del povodja Glins¢ice na stiku
med Krasom in Istro, prostorsko pa med vznozjem Slav-
nika in robom Matarskega podolja ter Petrinjskim in
Podgorskim krasom oz. med Krasom in Slavniskim po-
gorjem (GAMS 1998). REPOLUSK (1998) ga uvrséa v dokaj
raznoliko pokrajinsko enoto Podgorski kras, Ci¢arija in
Podgrajsko podolje. Za to obmocje je znadilen stik flisa
in apnenca, pojavi sticnega krasa (Besko-Ocizeljske
jame), strma flina poboéja Glinscice in Grize, ki so
marsikje razgaljena (erodirana), a tudi strma kamnita
apnencasta pobo¢ja nad levim bregom GriZe in desnim
bregom Glins¢ice nizvodno sotocja s Krvavim potokom,
z znacilnimi melis¢i in nizkimi, vrzelastimi gozdovi. Na
planoti med Glins¢ico in Grizo ve¢inoma prevladuje fli§
(laporovec, pescenjak, glinavec).V ¢lanku smo zbrali in
analizirali fitocenoloske in floristi¢ne popise, ki smo jih
naredili v povirnem in srednjem teku Glinscice, v dolini
Korosca, v dolini Grize in v okolici Beke in Ocizle v letih
od 1995 do 2025 (a vecino v letih 2018, 2023 in 2024) -
slika 2, z namenom, da nekoliko dopolnimo vedenje o
rastju in rastlinstvu tega zavarovanega obmodja, ki sicer
kot celota sodi v Natura 2000 obmo¢je Kras (BARTOL
2022).

Slika 1 (zgoraj levo): Zemljevid Krajin-
skega parka Beka, vir Naravovarstveni
atlas Slovenije, posredovala Anici Cerna-
ti¢ Gregoric, Zavod za varstvo narave
Slovenije, Obmocna enota Nova Gorica.
Figure 1: Map of the Landcape park Beka,
source: Nature Conservation Atlas of
Slovenia, received from Anica Cernati¢
Gregoric, Institute of the Republic of
Slovenia for Nature Conservation,
Regional Unit Nova Gorica.

Slika 2 (levo): Nahajaliséa fitocenoloskih
in floristi¢nih popisov v Krajinskem
parku Beka in njegovi okolici, GURS,

1: 25.000.

Figure 2: Localities of (phystosociological)
relevés and floristic records in the Land-
scape park Beka and its surroundings,
GURS, 1: 25.000.
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2 METODE

Fitocenoloske in floristi¢ne popise smo naredili po usta-
ljenih srednjeevropskih metodah (BRAUN-BLANQUET
1964, JaLAS & SUOMINEN 1967) in jih vnesel v podatkov-
no bazo FloVegSi (T. SELISKAR, VRES & A. SELISKAR
2003). Na vecini travnikov smo popisali tudi spomla-
danski in jesenski aspekt. Fitocenoloske popise sem v
preglednice 1-13 uredili s hierarhi¢no klasifikacijo, z
metodo kopicenja na podlagi povezovanja (netehtanih)
srednjih razdalj - “(Unweighted) average linkage cluste-
ring” - UPGMA, ob uporabi Wishartovega koeficienta
podobnosti (1-similarity ratio). Uporabili smo program-
ski paket SYN-TAX (Popant 2001). Nomenklaturni viri
za imena rastlinskih zdruZb so SiLc & CArNI (2012),
DAKSKOBLER (2016), DAKSKOBLER & POLDINT (2021) in
BoNCINA et al. (2023). Nomenklaturna vira za imena
cevnic sta Mala flora Slovenije (MARTINCIC et al. 2007)
in podatkovna baza FloVegSi, za imena mahov pa MAR-
TINCIC (2024a, b). Mahovna plast (vklju¢no z nekaterimi
liSajskimi vrstami) je popisana nepopolno, nekatere na-
brane vrste $e nismo dolo¢ili. Vira za podatke o zavaro-
vanih rastlinah in rastlinah iz rdecega seznama sta
ANON. (2002, 2004). Vir za poimenovanje talnih tipov so
Vipic et al. (2015). Ugotovljene rastlinske zdruzbe smo
razvr$cali v habitatne tipe po tipologiji, prirejeni za slo-
venske razmere (JoGAN et al. 2004). Nasi popisi se veci-
noma nanasajo na tri kvadrante srednjeevropskega kar-
tiranja flore: 0349/3, 0449/1 in 0449/2, le nekaj popisov
smo 16. 5 1995 naredili tudi v kvadrantu 0349/4
(DAKSKOBLER 1995 mscr.). Geografske koordinate popi-
sov so dolocene po slovenskem geografskem koordina-
tnem sistemu D 48 (cona 5) po Besselovem elipsoidu in z
Gauss-Kriigerjevo projekcijo.

2.1 Oznaka ekoloskih razmer

Raziskovano obmoc¢je je geolosko raznoliko, deloma ga
sestavlja eocenski fli§, deloma paleocenski apnenec
(Buser 2009). Tla na fli$u so rjava, v odvisnosti od obli-
ke povrsja in preskrbljenosti z vodo distri¢na ali evtric-
na, v terenskih ulekninah morda ponekod psevdogleje-
na, na erodiranih razgaljenih pobo¢jih inicialna (ka-
mnisce). Na apnencu prevladuje rendzina, na meli$c¢ih
kamni$ce (VIDIC et al. 2015). Le na majhnih povrsinah,
predvsem v dolini Korosca, ob Glins¢ici in tudi ob GriZi,
so nerazvita obre¢na tla in koluvialno-deluvialna tla.
Podnebje je zaledno submediteransko (OGRIN 1998).
Povpre¢na letna temperatura je 10 °C -12 °C (CEGNAR
1998), povprecna letna visina (koli¢ina) padavin pa od
1300 mm do 1400 mm (B. ZUPANCIC 1998). ZUPANCIC &
VRES (2018) Beko in Ocizlo uvrscata v krasko-vipavski

distrikt submediteranskega obmocja Slovenije oz. v kra-
$ko-vipavski distrikt ilirsko-jadranske province evrosi-
birsko-severnoameriske regije. Potencialno naravna ve-
getacija na fliSu je bukovo-gradnov, gradnov in deloma
belogabrovo-gradnov gozd, na apnencu so rasti$c¢a sub-
mediteranskih gozdov puhastega hrasta in ¢rnega gabra.
Precej gozdnih sestojev je pionirskih, nastali so na opu-
$¢enih kmetijskih povrsinah ali kako drugace od ¢love-
ka preoblikovanih povrsinah (arheolosko obmocje na
Zerjalskem vrhu, kota 390 m, kjer so ostanki srednjeve-
$kega gradu Vinchimberch - CoLomBo 2000; to obmo-
¢je imenujejo tudi Lorencan po nekdanji cerkvici sv.
Lovrenca, ki je bila v blizini). Na Trenki (desni breg
Grize) so bili do prve svetovne vojne vinogradi (ZEGa
1968). Erozijska flisna pobocja so v preteklosti deloma
pogozdili s ¢rnim borom.

2.2 Pregled dosedanjih botani¢nih raziskav pri
Beki in Ocizli

Poznamo le nekatere objave o rastlinstvu in rastju tega
obmocja. Njegov apnencast (kraski) del ima zelo podob-
no rastje in rastlinstvo kot italijanski del Glins¢ice (Por-
DINI et al. 1981, PoLDINI 1989, 2009, Nimis et al. 2006).
Drugacno je rastje fliSnega dela, vklju¢no s travniki pri
Beki in Ocizli, ki ju v seznamu nahajali§¢ v monografski
obdelavi travi$¢ Krasa in Istre (KALIGARIC 1997) nismo
opazili. Dolino Glins¢ice pod vasjo Mihele sta spomladi
1995 raziskovala Darinka Trpin in Branko Vres$ (podat-
kovna baza FloVegSi). Na obmo¢ju Beka-Breg-Glins¢ica
so leta 2004 s svojimi mentorji en dan popisovali §tu-
dentje biologije in opazili 310 taksonov (FRAJMAN 2005).
Podatke o tukaj$njem rastlinstvu najdemo v klasi¢nih
floristi¢nih delih (PospicHAL1897-1899, MARCHESETTI
1897), deloma tudi v novejsih preglednih botani¢nih
monografijah trzaskih in furlanskih botanikov (PoLbi1-
NI 2009, MARTINI et al. 2023). Beka je eno izmed naha-
jalis¢, kjer je rastline popisoval botanik Karl (Carlo) Zir-
nich (MEzzENA 1986). Pri istem kraju naj bi bilo tudi
eno izmed nahajalis¢ v Sloveniji redke in varstveno po-
membne vrste Euphrasia marchesettii (MARCHESETTI
1897, MAYER 1955, CUSIN 2004), vendar novejsih potrdi-
tev ne poznamo. Nekatere rastline v okolici Beke prika-
zuje televizijski dokumentarni film (VALIC 2023, stro-
kovna sodelavka pri filmu je bila Anica Cernati¢ Grego-
ri¢). Novosti za mahovno floro krajinskega parka Beka,
vrsti Leptodon smithii in Rhodobryum ontariense, je ne-
davno objavil Jaxos (2024).

P1SKERNIK (1988, 1991, 1993) Beke in Ocizle v svo-
jih fitocenologkih tabelah rastlinskih zdruzb ne navaja.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025

47



48

IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ... ‘

ZUPANCIC (1999) objavlja tri fitocenoloske popise asoci-
acije Seslerio autumnalis-Quercetum petraeae (Ocizla,
Klanec-Glins¢ica). V rokopisni zapuscini prof. Gabrijela
Tomazic¢a (prof. Andrej Rozman jo je nadel v zapuscini
prof. Dusana Robica) je fitocenoloska preglednica zdruz-

be kraskega belega gabra (Carpinetum orientalis) in v
njej je tudi nekaj popisov iz strmih pobo¢ij nad brezni
pri Ocizli. Zdruzbe kraskega belega gabra pri Ocizelj-
skih jamah nismo opazili. Tudi ZupaNcCi¢ (ibid.) med
njenimi nahajalisci v Sloveniji Ocizle ne navaja.

3 REZULATI IN RAZPRAVA

3.1 Gozdne zdruzbe v okolici Beke in Ocizle

58 fitocenoloskih popisov gozdnih zdruzb v slovenskem
delu povodja Glins¢ice se je po hierarhi¢ni klasifikaciji
zdruzevalo v pet vecjih skupin (slika 3). Na podlagi tega
dendrograma smo popise uredili v pet preglednic.

3.1.1 Fraxino orni-Aceretum pseudplatani aceretosum
monspessulani, Lamio orvalae-Ostryetum carpinifoliae,
Seslerio autumnalis-Quercetum petraeae in Seslerio au-
tumnalis-Fagetum sylvaticae

V preglednico 1 smo uredili popise prve ve¢je skupine v
levem delu dendrograma na sliki 3, pridruzili smo jim
popis $t. 39, ki ne pripada nobeni od petih ve¢jih skupin.
Ta popis (8t. 1 v preglednici 1), naredili smo ga v kamni-
tem, apnencastem zlebu (obcasnem hudourniku) nad
levim bregom GriZe, za¢asno uvrs¢amo v subasociacijo
Fraxino orni-Aceretum pseudoplatani aceretosum mon-
spessulani nom. prov. V primerjavi s sestoji te asociacije,
kot smo jih opisali v grapi Petnik na severnem robu
Krasa pri Braniku (DAKSKOBLER & POLDINI 2021), se ta
popis razlikuje po odsotnosti $tevilnih bolj mezofilnih
vrst (med znacilnicami asociacije v njem ni vrst Ulmus
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Slika 3: Dendrogram popisanih gozdov pri Beki in Ocizli (UPGMA, I-similarity ratio).
Figure 3: Dendrogram of recorded forests near Beka and Ocizla (UPGMA, 1-similarity ratio).
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glabra in Lamium orvala), med znacilnicami zveze Ti-
lio-Acerion pa vrst Polystichum setiferum, Phyllitis scol-
poendrium, Lunaria rediviva in Isopyrum thalictroides.
Popis §t. 1 v preglednici 1 oznacuje torej vrstno zelo obu-
bozano obliko aceretalne (javorove) zdruzbe na stiku s
sestoji gozdov ¢rnega gabra in puhastega hrasta iz zveze
Carpinion orientalis. Po eni izmed znacilnic te zveze,
Acer monspessulanus, imenujemo provizorno subasoci-
acijo.

Popisi §t. 2-9 v preglednici 1 ponazarjajo panjevski
gozd ¢rnega gabra na gruscu in prodnatih nanosih poto-
kov Glins¢ice in Grize (aluviju in koluviju). Taksna pro-
disc¢a so vsaj ob Grizi zaradi ozke grape razvita le v sle-
dovih, ¢rna jel$a se pojavlja le posami¢no. Podobne se-
stoje na re¢nih (poto¢nih) nanosih smo na ve¢jih povr-
$inah nasli ob Glins¢ici, od tega smo pet popisov naredi-
li $ele nedavno (9. 4. 2025) in jih v preglednico 1 vkljuci-
li naknadno. Te sestoje uvr§¢amo v novo asociacijo
Lamio orvalae-Ostryetum carpinifoliae. Njene diagno-
sti¢ne vrste so poleg ¢rnega gabra (Ostrya carpinifolia),
ki je prevladujo¢ v drevesni plasti, e Lamium orvala,
Sesleria autumnalis, Brachypodium sylvaticum, Ligu-
strum vulgare, Mercurialis perennis, Viola reichenbachi-
ana, Lilium martagon in Rubus caesius. Vrsta Lamium
orvala se sicer pogosto pojavlja $e v dveh ¢rnogabrovih
zdruzbah: Corydalido ochroleucae-Ostryetum carpinifo-
liae (DAKSKOBLER 2023) in Scopolio carniolicae-Ostrye-
tum carpinifoliae (DAKSKOBLER 2024a), kar pa ne velja
za vrste Sesleria autumnalis, Brachypodium sylvaticum,
Viola reichenbachiana in Ligustrum vulgare. Obre¢nih
sestojev ¢rnega gabra ob Grizi in Glin$¢ici ne moremo
uvrstiti v nobeno od obeh omenjenih bolj mezofilnih ¢r-
nogabrovih zdruzb. Po vrstni sestavi je popis $t. 4 neko-
liko podoben sestojem asociacije Ornithogalo pyrenaici-
-Carpinetum betuli. Navadni beli gaber je v ostalih popi-
sih zelo redek, le posami¢ni primerki so prisotni v dre-
vesni ali grmovni plasti. Popisa 8 in 9 v preglednici 1
imata v drevesni plasti vecji delez ¢rne jel$e in kazeta na
prehodno zdruzbo proti logom ¢rne jelSe iz asociacije
Lamio orvala-Alnetum glutinosae, zato ju uvr§¢amo v
sintakson Lamio orvalae-Ostryetum carpinifolia var.
Alnus glutinosa.

V popisih §t. 10-15 v drevesni plasti ve¢inoma pre-
vladuje graden (Quercus petraea), v zelis¢ni plasti pa je-
senska vilovina (Sesleria autumnalis). Med njimi izsto-
pajo Stirje popisi. Popis §t. 10 v preglednici 1 (naredili
smo ga na osojnih pobo¢jih nad levim bregom Glinscice
severozahodno od Klanca pri Kozini, na mesani apnen-
Casto flisni geoloski podlagi in oznacuje pionirski stadij,
nastal na opuscenem pasniku), za zdaj uvr§¢amo v suba-
sociacijo Seslerio autumnalis-Quercetum petraeae cari-
cetosum humilis (ZUPANCIC 1999). Pri hierarhi¢ni klasi-
tikaciji se ni zdruzeval skupaj z zdruzbami puhastega

hrasta, ¢eprav ta drevesna vrsta v njem tudi uspeva,
poleg nje Se nekatere druge toploljubne vrste, znacilne za
suha travi§c¢a in gozdne robove.

Popis §t. 11 smo naredili nad desnim bregom Grize
pod Beko. V njem v drevesni plasti prevladujeta cer in
navadni beli gaber. Ta sestoj kaze doloceno podobnost s
sestoji asociacije Seslerio autumnalis-Quercetum cerri-
dis (DAKSKOBLER, SADAR & CARNI 2017), najbr pa je
nastal na rasti$¢u asociacije Seslerio autumnalis-Fage-
tum. V to asociacijo uvrs¢amo popise §t. 16-19. Popisa 16
in 17 smo naredili nad desnim bregom Grize pred soto-
¢jem z desnim pritokom Zlebi¢akom, ¢eprav je v enem
popisu v drugotni sukcesiji v drevesni plasti za zdaj Se
prevladujo¢ graden. Popis sestoja iste asociacije nad
levim bregom Glins¢ice (severno od Cresnjevca) smo
pred leti Ze objavili (DAKSKOBLER 2013, preglednica 1,
popis $t. 17). V zdajs$njo preglednico 1 pa smo naknadno
uvrstili dva popisa, ki smo ju nedavno (9. 4. 2025) nasli
ob levem stranskem pritokom Glins¢ice (nablzji topo-
nim je Brnjake). V enem od teh popisov (st. 19) je v dre-
vesni plasti pogost pravi kostanj (Castanea sativa), v ze-
lis¢ni plasti pa je precej vrst, ki kazejo na degradacijo in
s tem poslabsanje talnih in rastnih razmer, ki jo je lahko
povzrodila erozija (odnasanje prsti) ali pretekla ¢loveko-
va dejavnost (steljarejenje) — primerjaj DAKSKOBLER
(2014): Calluna vulgaris, Erica carnea, Calamagrostis
arundinacea, Molinia arundinacea, Pteridium aquili-
num.

Popise §t. 12-15 v preglednici 1 uvr§¢amo v varianto
Seslerio autumnalis-Quercetum petraeae var. Crapinus
betulus prov., saj jih ne moremo uvrstiti v nobeno od su-
basociacij, ki ju omenjata PoLDINI (1982, 1989) in Zu-
PANCIC (1999). Mogoce sta tudi sestoja v popisih §t. 12 in
13 le sukcesijska stadija na potencialno bukovem rasti-
§¢u.

3.1.2 Aristolochio luteae-Quercetum pubescentis (Ostryo
carpinifoliae-Quercetum pubescentis)

Popise v drugi vedji skupini vlevem delu dendrogramu
na sliki 3 smo uredili v preglednici 2 in jih uvr§¢amo v
asociacijo Aristolochio luteae-Quercetum pubescentis
(Ostryo carpinifoliae-Quercetum pubescentis). POLDINI
(1982, 1989) je izbral naslednje diagnosti¢ne vrste:
Inula spiraeifolia, Coronilla emeroides, Cotinus coggy-
gria, Rubus ulmifolius, Asparagus acutifolius, Lonicera
etrusca, Teucrium chamaedrys, Clematis vitalba, Viola
alba subsp. scotophylla, ZupANCIC (1999) pa vrste Ost-
rya carpinifolia, Asparagus tenuifolius, Iris graminea,
Aristolochia lutea in Dianthus monspessulanus. V na-
$§ih popisih nekaterih od nastetih vrst nismo popisali
(npr. Aristolochia lutea, Inula spiraeifolia). POLDINI
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(ibid.) razlikuje naslednje subasociacije: hieracietosum
racemosi (na flisu), pistacietosum terebinthi in corneto-
sum maris (obe na apnencu). ZUPANCIC (1999) razliku-
je subasociacije asparagetosum acutifoliae, querceto-
sum cerris (obe na apnencu) in castaneetosum (na
flisu).

Popise §t. 1-9 v preglednici 2 bi lahko uvrstili v Pol-
dinjevo subasocicijo cornetosum maris. Njene razliko-
valnice na podlagi nasih popisov, ki smo jih naredili na
apnencasti podlagi (predvsem nad levim bregom Grize),
so vrste Cornus mas, Cyclamen purpurascens, Mercuria-
lis ovata, Campanula rapunculoides, Paeonia officinalis,
Carex digitata, Hepatica nobilis, Anemone nemorosa in
Lilium carniolicum, deloma tudi vrsti Sorbus aria (Aria
edulis) in Galium laevigatum. Popisa §t. 1 in 2 od ostalih
po vrstni sestavi odstopata. Popis §t. 1 smo naredili
zunaj raziskovalnega obmocja, severno od Socerba, na
Malem Krasu, tik ob meji z Italijo, na pobo¢jih nad na-
seljem Dolina (nad srednjim tekom Glins¢ice). Od osta-
lih popisov v preglednici 1 ga razlikuje vecja skupina
vrst (Viola alba subsp. denhardtii, Polygonatum odora-
tum, Hypericum montanum, Satureja montana subsp.
variegata, Arabis sagittata, Ajuga genevensis, Verbascum
chaixii, Thalictrum minus, Inula conyza, Stachys recta,
Frangula rupestris in Prospero elisae. Dolocitev srednje,
v Sloveniji ogrozene vrste (ANON. 2002), je treba $e pre-
veriti. Za kvadrant 0349/3 sicer obstaja histori¢ni poda-
tek izpred leta 1985 (MARTINI et al. 2023: 700). Nekatere
od teh vrst smo popisali v sestojih asociacije Amelanchi-
ero ovalis-Ostryetum carpinifoliae (glej naslednje pod-
poglavje). Ta popis zac¢asno vrednotimo kot varianto s
podvrsto Satureja variegata (POLDINI, ibid. znotraj su-
basocacije cornetosum maris razlikuje varianto z vrsto
Sorbus aria in subvar. Satureja variegata). Popis §t. 2
kaze dolo¢eno podobnost s sestojem sintaksona Fraxino
orni-Aceretum pseudoplatani aceretosum monspessula-
ni, ki smo ga opisali v prej$njem podpoglavju. Od osta-
lih popisov ga razlikujejo vrste Tilia platyphyllos, La-
mium orvala, Galeobdolon flavidum, Valeriana collina,
Digitalis grandiflora, a tudi, predvsem z vec¢jim zastira-
njem, vrsti Galanthus nivalis in Isopyrum thalictroides.
Zacasno ta sestoj vrednotimo kot varianto var. Tilia pla-
typhyllos.

Popise §t. 10-17 v preglednici 2 smo ve¢inoma nare-
dili na fli$ni in mes$ani fliSno-apnencasti ali lapornato-
-apnencasti mati¢ni podlagi (predvsem tik nad desnim
bregom Grize, na Trenki). KaZejo dolo¢eno podobnost s
sestoji subasociacije hieracietosum racemosi, ¢eprav se
vrsta Hieracium racemosum pojavlja tudi v nekaterih se-
stojih subasociacije cornetosum maris. Ne moremo pa
teh sestojev uvrstiti v subasociacijo castaneetosum. Od
popisov subasociacije cornetsoum maris jih razlikujejo
vrste Peucedanum cervaria, Carex flaca, Colutea arbore-
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scens in Genista tinctoria. V njih je pogostejsi ¢rni bor,
kar je morda posledica dejstva, da so ga neko¢ na Trenki
sadili.

3.1.3 Amelanchiero ovalis-Ostryetum carpinifoliae

Popise v tretji skupini dendograma na sliki 3 smo ure-
dili v preglednici 3 in jih uvr§¢amo v asociacijo Ame-
lanchiero ovalis-Ostryetum carpinifoliae. Sestoje te aso-
ciacije smo doslej poznali v najbolj skalnatih delih seve-
rovzodnih pobocij grebena Sabotina nad dolino Soce,
na podobno skalnatih juznih pobod¢jih Trnovskega
gozda in Nanosa, na skalnatih robovih nekaterih kra-
$kih udornic, na primer v Skocjanskih jamah (dol Lisi-
¢ina) in Orleski dragi in v italijanskem delu doline
Glinscice (PoLpINT 1978, 1982, 1989), DAKSKOBLER
(2004) ter v soteska Rage med Velikim Sumarnikom in
Selivcem (Dakskobler, neobjavljeno). V slovenskem
delu povodja Glins¢ice smo manjse sestoje te asociacije
najprej opazili v apnencastih strminah nad Krvavim
potokom (26. 4. 1995, I. Dakskobler, B. Vre$, D. Trpin
- DAKSKOBLER 1995 mscr.), kjer pa smo fitocenoloski
popis naredili $ele spomladi 2025 (popis §t. 11 v pregle-
dnici 3). Ostale popisi (2-10) smo naredili na strmih ka-
munitih (grusc¢natih) pobo¢jih nad levim bregom Grize.
Diagnosti¢ne vrste za asociacijo smo izbrali na podlagi
titocenologkih preglednic v PoLpinI (1982, 1989) in
DAKSKOBLER (2004): Amelanchier ovalis, Sesleria junci-
folia subsp. juncifolia (na Sabotinu je to S. kalnikensis),
Seseli gouanii, Daphne alpina subsp. scopoliana, Scorzo-
nera astriaca, Stachys subcrenata, Athamanta turbith,
Inula ensifolia. PoLDINI (ibid.) razlikuje dve visinski
obliki, gorsko z vrsto Rhamnus fallax in supramedite-
ransko (podgorsko) s taksonom Satureja variegata, na
Sabotinu pa smo opisali predalpsko-submediteransko
geografsko varianto z vrsto Anemone trifolia. Setoji nad
Grizo so zelo skrajni, sindinamsko povezani z melisci iz
asociacije Festuco carniolicae-Drypidetum spinosae
(glej podpoglavje 3.4). Vecino popisov v preglednici 3
(izjema je popis $t. 1, ki kaze doloceno podobnost ali
stik s sestoji asociacije Aristolochio luteae-Quercetum
pubescentis) uvr§¢amo v ekologko varianto z vrsto Gali-
um corrudifolium. Njene razlikovalnice so tudi vrste
Aethionema saxatile, Genista sericea, G. sylvestris, Alli-
um saxatile subsp. tergestinum, Ibiris linifolia, Euphor-
bia fragifera, Hieracium pospichalii in H. lasiophyllum
(slednjega smo naéli le v strminah nad Krvavim poto-
kom). To so vrste zelo kamnitih, skalnatih rastis¢, kakr-
$na so tudi v nizkih vrzelastih sestojih ¢rnega gabra,
malega jesena in puhastega hrasta nad levim bregom
Grize in nad Krvavim potokom blizu njegovega izliva v
Glins¢ico.



IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

3.1.4 Seslerio autumnalis-Pinetum nigrae peucedaneto-
sum cervariae

Popise Cetrte vecje skupine v dendrogramu na sliki 3 smo
uredili v preglednici 4. Razen popisa $t. 1 jih uvr§¢amo v
asociacijo Seslerio autumnalis-Pinetum nigrae. To asoci-
acijo sta na Krasu opisala ZUPANCIC & ZAGAR (2008) kot
drugotno zdruzbo na potencialno naravnih rastis¢ih
hrastovih gozdov, ve¢inoma takih, ki jih uvr§¢amo vaso-
ciacijo Aristolochio luteae-Quercetum pubescentis (Ost-
ryo-Quercetum pubescentis). Deloma je to vegetacija nek-
danjih nasadov ¢rnega bora, deloma tudi subspontano
nastalih ¢rnoborovih sestojev na opusceni kraski gmaj-
ni. Geoloska podlaga v njunih popisih je apnenec.

Popis §t. 1 v preglednici 4 smo naredili pri Ocizeljski
jami, na apnencu. Kljub temu, da to ni gozd ¢rnega bora,
temvec puhastega hrasta, se je v hierarhi¢ni klasifikaciji
zdruzeval skupaj z ostalimi popisi crnoborovih sestojev.
V vrzelastem gozdu je veliko toploljubnih vrst kamnitih
travis¢ in gozdnih robov, zato ga uvr§¢amo v posebno
varianto subasociacije Aristolochio luteae-Quercetum
pubescentis cornetosum maris var. Aster linosyris. Njene
razlikovalnice so tudi vrste Salvia pratensis, Asperula
cynachica, Allium carinatum subsp. pulchellum, Cam-
panula glomerata, Centaurea triumfettii, Allium sene-
scens, Bothriochloa ischaemum in Pimpinela saxifraga.

Popise §t. 2-8 v preglednici 4 smo naredili na mesa-
ni geoloski podlagi (fli§, laporovec, pogosto primes
apnenca) na desnem bregu Grize, na Trenki, in jih uvr-
§¢amo v novo subasociacijo Seslerio autumnalis-Pine-
tum nigrae peucedanetosum cervariae. Njene razlikoval-
nice so vrste Peucedanum cervaria, Acer monspessula-
num, Sorbus domestica, S. hungarica, Ferulago campe-
stris (F. galbanifera), Ruta divaricata, Leontodon crispus,
Lembotropis nigricans in Amelanchier ovalis. Nastete in
$e druge toploljubne travniske vrste iz razreda Festuco-
-Brometea in reda Scorzoneretalia villosae ter tudi neka-
tere vrste skalnih razpok (Daphne alpina subsp. scopoli-
ana, Seseli gouanii, Hieracium pospichalii), kazejo na
vrzelaste gozdove na erozijskih obmocjih, kjer je ¢rni
bor bil deloma nasajen, deloma tudi subspontan, vanj pa
se le postopno vrasca listopadna vegetacija. Ena izmed
floristicnih posebnosti teh erozijskih obmocij je tudi
vrsta Astragalus illyricus. Podoben takson (Astragalus
liburnicus, $e neopisano, Surina, in litt.) poznamo na
podobnih erozijskih obmoc¢jih v zgornjem delu doline
Reke, prav tako v vrzelastih borovih sestojih (Astragalo
liburnici-Pinetum sylvestris nom. prov.) - DAKSKOBLER,
KUTNAR & RozMAN (2015). Manjsi vrzelast ¢rnoborov
sestoj smo popisali tudi na erozijskih pobocjih nad
levim bregom Glins¢ice ze blizu Botaca. V njem nismo
opazili precej vrst, ki so znacilne za sestoje na Trenki,
pa¢ pa meli$¢no vrsto Achnatherum calamagrostis, ki

ima ob Glins¢ici eno izmed redkih nahajalis¢ v Sloven-
ski Istri.

3.1.5 Melampyro vulgati-Quercetum petraeae, Ornitho-
galo pyrenaici-Carpinetum betuli, Fraxino orni-Acere-
tum pseudoplatani, Lamio orvalae-Alnetum glutinosae,
Ornithogalo pyrenaici-Fagetum, Orchido purpureae-Tili-
etum platyphylli nom. prov.

Zadnjo vecjo skupina popisov na desni strani dendro-
grama na sliki 3 smo uredili v preglednici 5. V tej skupi-
ni so se zdruzeval raznoliki popisi, a vsi ve¢inoma na
bolj mezofilnih rasti§¢ih kot smo jih opisovali dotlej.
Popis $t. 1 v preglednici 5 uvr§¢amo v sintakson Melam-
pyro vulgati-Quercetum petraeae var. geogr. Fraxinus
ornus (PUNCER & ZUPANCIC 1979). Popis smo naredili
na uravnavi severovzhodno od Beke. Podlaga je fli§, tla
so distri¢na. Vrste, ki razlikujejo ta sestoj od drugih hra-
stovih zdruzb v okolici Beke so Melampyrum pratense
subsp. vulgatum, Molinia arundinacea, Calamagrostis
arundinacea in Festuca heterophylla. Pogosti vrsti v ze-
lis¢ni plasti sta tudi Avenella flexuosa in Serratula tinc-
toria. Sestoji te asociacije so sicer pogostejsi v ne tako
oddaljenih Brkinih.

Popise §t. 2-5 v preglednici 5 uvrs¢amo v asociacijo
Ornithogalo pyrenaici-Carpinetum betuli. Tri popise
smo naredili v dolini Korosca, pri Be$ko-Ocizeljskih
jamah, enega tudi nad desnim bregom Grize pod Beko.
V dveh popisih je v drevesni plasti navadnemu belemu
gabru enakovreden ali celo prevladujo¢ graden, tla so
ved¢inoma evtri¢na. Dva popisa sta na nekoliko drugac-
nih, morda celo potencialno bukovih rastis¢ih. Sindi-
namska razmerja med belogabrovimi in bukovimi goz-
dovi na flisu v zahodni in jugozahodni Sloveniji smo
podrobneje obravnavali v dveh c¢lankih pred leti
(DAKSKOBLER 2013, DAKSKOBLER & SADAR 2018), belo-
gabrovo zdruzbo v povodju Reke (Velike vode) pa ne-
davno (DAKSKOBLER 2023) in vrstna sestava obeh
zdruzb je lahko precej podobna.

Popis §t. 6 v preglednici 5 je pionirski gozd gorskega
javorja na strmem uzlebljenem prisojnem pobocju na
desnim bregom Grize pod Beko. Za zdaj ga uvr§¢amo v
asociacijo  Fraxino  orni-Aceretum  pseudoplatani
(DAKSKOBLER & PoLDNI 2021), Ceprav ima dolocene po-
dobnosti tudi s sestoji drugotne javorove zdruzbe s Fu-
chsovim grintom (Senecio fuchsii-Aceretum pseduplata-
ni nom. prov.) - DAKSKOBLER (2025). Vsekakor je ta ja-
vorov sestoj na flisu, v katerem v zelis¢ni plasti prevla-
duje vrsta Lamium orvala, precej drugacen od sestoja, ki
smo ga opisali v podpoglavju 3.1.1 in uspeva na apnen-
Casti podlagi nad levim bregom Grize, zacasno pa ga
uvr$c¢amo v isto asociacijo.
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Popise §t. 7-11 v preglednici 5 (dva smo naredili v
dolini Korosca, enega na levem bregu Glinscici pod
vzpetino Bernik, dva pa nedavno, 9. 4. 2025, prav tako
nad levim bregom Glins¢ice pod Brnjaki) uvr§¢amo v
asociacijo Lamio orvalae-Alnetum glutinosae (DAKSKO-
BLER 2016, 2002, 2023, 2024b). Ti popisi kazejo na pio-
nirskilog, v katerem v drevesni plasti poleg prevladujoce
¢rne jel$e in ponekod njej enakovrednega navadnega
belega gabra posami¢no rastejo tudi ¢rni topol (Populus
nigra), krhka in bela vrba (Salix fragilis, S. alba), zelo
redko tudi ¢rni gaber (Ostrya carpinifolia). Razlikovalne
vrste v grmovni in zeli$¢ni plasti pa so Viburnum opu-
lus, Rubus caesius, Carex pendula, Aconitum lycoctonum
ter Lamium orvala in Ornithogalum pyrenaicum. Delo-
ma je to pionirsko jelSevje lahko suksesijski stadij na po-
tenicalnih rasti$¢ih asociacije Ornithogalo pyrenaici-
-Carpinetum betuli.

Popis §t. 12 v preglednici 5 smo naredili pod vzpeti-
no Bernik nad levim bregom Glins¢ice, podlaga je flis.
Njegova sestava rastlin kaze na bukovo zdruzbo iz aso-
ciacije Ornithogalo pyrenaici-Fagetum (primerjaj tudi
DAKSKOBLER 2013 in DAKSKOBLER & SADAR 2018). Po
delezu bolj mezofilnih vrst in po zastiranju jesenske vi-

lovine se ta sestoj razlikuje od §tirih sestojev z bukvijo
nad desnim bregom Grize pod Beko in nad levim bre-
gom Glins¢ice pod Brnjaki, ki smo jih uvrstili v asocia-
cijo Seslerio autumnalis-Fagetum (podpoglavje 3.1.2).

Popis §t. 13 v preglednici 5 je pionirski lipov gozd na
opuscenem pasniku. Nastal je iz semena stare lipe pri
kalu Na Mazariji. Ne moremo ga uvrstiti v nobeno nam
v primorskem delu Slovenije znano lipovo zdruzbo
(DAKSKOBLER & POLDINI 2021), zato ga zac¢asno uvrs$ca-
mo v provizorno asociacijo Orchido purpureae-Tilietum
platyphylli nom. prov. Njene diagnosti¢ne vrste so Or-
chis purpurea, Quercus pubescens, Euphorbia cyparissi-
as, Campanula trachelium in Cephalanthera damasoni-
um.

3.2 Travniske zdruzbe v okolici Beke in Ocizle

77 fitocenoloskih popisov travniskih zdruzb v okolici
Beke in Ocizle se je po hierarhi¢ni klasifikaciji zdruze-
valo v ve¢ skupin, nekateri popisi pa so od ostalih precej
odstopali (slika 4). Na podlagi tega dendrograma smo
izdelali $tiri preglednice.
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Slika 4: Dendrogram popisanih travnikov pri Beki in Ocizli (UPGMA, 1-similarity ratio).
Figure 4: Dendrogram of recorded meadows near Beka and Ocizla (UPGMA, I-similarity ratio).
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3.2.1 Danthonio-Scorzoneretum villosae holcetosum la-
nati in nekatere druge travniske zdruzbe

Vecjo skupino popisov (skupno 30) na levi strani den-
drograma na sliki 4 smo uredili v preglednici 6. Geolo-
$ka podlaga je li§, ponekod laporovec, tla so evtri¢na. Po
celotni vrstni sestavi in prevladujocih vrstah te popise
lahko uvrstimo v asociacijo Danthonio-Scorzoneretum
villosae (KALIGARIC 1997, KALIGARIC & POLDINI 1997),
¢eprav kazejo doloceno podobnost tudi s sestoji asociaci-
je Onobrychido arenariae-Brometum erecti (FEOLI CHIA-
PELLA & POLDINT 1993). Med znacilnicami in razlikoval-
nicami asociacije Bromo-Danthonietum v nasih popisih
manjkata vrsti Euphorbia verrucosa in Serratula lycopi-
folia, prav tako lokalna razlikovalnica Achillea collina.
Do zdaj so bile na fli$ni podlagi opisane tri subasociacije
asociacije Danthonio-Scorzoneretum: peucedanetosum
cervariae, bothriochloetosum ischaemon (KALIGARIC
1997, KALIGARIC & PoLDINI 1997) in holcetosum lanati
(DAKSKOBLER 2024b). Nasi popisi kazejo dolo¢eno po-
dobnost s popisi zadnjih dveh. Ekoloska oznaka sestojev
asociacije bothriochloetosum je »fliSne erozijske oblike
Slovenske Istre, kjer prakti¢no ni razvitih tal ali pa so
zelo plitva. Popisi so floristi¢no osiromaseni« (KALIGA-
RIC 1997). Razlikovalne vrste subasociacije so Botrioc-
hloa ischaemum, Fumana procumbens in Onosma javor-
kae. Popisi v preglednici 6 so vrstno bogati, tla so nava-
dno srednje globoka, evtri¢na. Od treh nastetih razliko-
valnic se s stalnostjo 36 % pojavlja le prva. Subasociacijo
holcetosum lanati smo s fitocenolosko preglednico do
zdaj predstavili dvakrat (DAKSKOBLER, SELISKAR &
VRES 2021 in DAKSKOBLER 2024b), kot novo subasociaci-
jo pajo tipizirali v drugi od napisanih objav, a na podlagi
popisov iz prve objave. Najve¢ njenih do zdaj znanih na-
hajalis¢ je v Brkinih in na planoti Vrhe med Krasom in
Vipavsko dolino. Zdruzba je vrstno bogata, tla so razme-
roma globoka in nekoliko vlazna. Kot razlikovalnice
smo izbrali vrste Holcus lanatus, Anthoxanthum odora-
tum, Plantago media, Campanula rapunculus in Chama-
espartium sagittale. Posebej v dolini Suhorice so sestoji
te asociacije ponekod sti¢ni s sestoji asociacije
Anthoxantho-Brometum erecti.

V popisih v preglednici 6 je vrsta Holcus lanatus
zelo redka (stalnost le 13 %), pogosta pa vrsta Anthoxant-
hum odoratum. Nabor razlikovalnih vrst smo povecali.
Ze v popisih iz Brkinov se je ponekod pojavljala vrsta
Inula salicina, ki je na travnikih v okolici Beke in Ocizle
precej pogosta. Razlikovalnice subasociacije se tudi
vrste Spiranthes spiralis, Dianthus sanguineus, Orchis
tridentata, sin. Neotinea tridentata (tudi te se pojavljajo
ponekod v sestojih iz Brkinov), Vicia tenuifolia (iz agre-
gata V. cracca, ta je najbrz prisotna tudi v Brkinih) ter
Aira elegantissima.

Med novimi razlikovalnicami izpostavljamo pred-
vsem vrsto Inula salicina, ki bi bila morda primernejsa
oz. bolj povedna za ime subasociacije, ker dobro ozna-
¢uje rasti$ca njenih sestojev. To je evrazijska vrsta gri-
¢evnatega in gorskega pasu, znacilna za zvezo Molini-
on (AESCHIMANN et al. 2004: 456). Raste navadno na
karbonatni in karbonatno-silikatni podlagi, na svezih
do mokrih rasti§¢ih. Na podlagi fitocenoloskih popi-
sov v bazi FloVegSi smo jo do zdaj popisali v razli¢nih
travnis$kih zdruzbah: Scabioso hladnikianae-Carice-
tum humilis (zelo redko), Bromo-Plantaginetum medi-
ae, Bromo-Danthonietum calycinae, Danthonio-Scor-
zoneretum villosae, Anthoxantho-Brometum erecti,
Ranunculo bulbosi-Arrhenatheretum, Deschampsio-
-Plantaginetum altissimae, Gladiolo palustris-Molinie-
tum caeruleae, Plantago altissimae-Molinietum caeru-
leae (DAKSKOBLER & VRES 2011, DAKSKOBLER, SELI-
SKAR & VRES 2021, VERBIC et al. 2020). ZELNIK (2011)
jo navaja tudi v sestojih asociacije Junco-Molinietum
caeruleae in Carici davallianae-Molinietum caeruleae.
Andrej Seliskar ($e neobjavljeno, ponekod s sodelavci)
jo je poleg v sestojih asociacije Danthonio-Scorzonere-
tum (Istra, dolina Reke) popisoval predvsem na mo-
krotnih (»molinietalnih«) travnikih na presihajo¢ih
Pivskih jezerih, na Planinskem in Cerkniskem polju, v
Jovsih in na Blokah. KALIGARIC & POLDINI (1997) je,
prav tako kot vrste Holcus lanatus, nimata v sintezni
tabeli asociacij, ki pripadajo redu Scorzoneretalia villo-
sae na severnojadranskem Krasu. SKORNIK et al. (2023)
jo v Katalogu polnaravnih travis¢ Slovenije omenjajo
med pokazateljskimi vrstami mezotrofnih vlaznih
travnikov (Calthion palustre). V Sloveniji je vrbovoli-
stni oman pogost, razsirjen v vseh fitogeografskih ob-
mocjih, nekoliko redkejsi le v Alpah in na Pohorju
(slika 5).

Sestoji v preglednici 6 so zagotovo robni v okviru
subasociacije holcetosum lanati in vsaj nekateri popisi
kazejo tudi doloceno podobnost s sestoji subasociacije
botriochloetosum ischaemon (ali pa¢ na prehodno obliko
med dvema zdruzbama oz. sintaksonoma). Za zdaj jih
vrednotimo kot posebno varianto z vrsto Onobrychis
arenaria, njene razlikovalnice pa so tudi vrste Medicago
falcata, Orobanche lutea, Anacamptis pyramidalis in
Bothriochloa ischaemum. Morda bo celovita primerjava
pokazala, da ti sestoji zasluzijo rang samostojne subaso-
ciacije (onobrychidetosum arenaria nom. prov.). Razli-
kujemo ve¢ subvariant: subvar. Cirsium acaule, le en
sam popis, od ostalih odstopa, ker v njem nismo nasli
vrste Bromopsis erecta (travnik na opusceni vinogradni-
$ki terasi), subvar. Arrhenatherum elatius (travniki na
bolj globokih tleh nekdanjih vinogradov) in subvar. Ve-
ronica barrelierii (travniki na nekoliko bolj plitvih tleh),
z dvema oblikama, bolj vlazno z vrsto Orchis coriophora
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(sin. Anacamptis coriophora) in bolj susno, z vrsto Pru-
nella laciniata.

Sestoje v preglednici 7 (ve¢ja skupina popisov v sre-
dini dendrograma na sliki 4) prav tako uvr§¢amo v su-
basociacijo Danthonio-Scorzoneretum holcetosum lana-
ti, s tem, da imajo v njej vse razlikovalnice subasociacije
stalnost nad 40 %. V popisih §t. 1-14 je vrsta Danthonia
alpina ve¢inoma prevladujoca, nismo pa opazili vrste
Scorzonera villosa. Te popise uvr§¢amo v varianto z
vrsto Peucedanum oreoselinum, ki ima v teh sestojih ve-
liko srednje zastiranje. Njene razlikovalnice so tudi
vrste Vicia cassubica, Centaurium erythraea, Polygala
vulgaris, Luzula campestris, Hypochaeris radicata, Po-
tentilla alba, Silene nutans, Rosa gallica, Chamaecytisus
supinus, Dianthus monspessulanus, Danthonia decum-
bens, Trifolium alpestre, Hieracium bauhinii, Prunella x
intermedia, Asphodelus albus, Potentilla hirta, Solidago
virgaurea in Lathyrus niger. Napisane vrste kaZejo na
nekoliko zakisana, a vrstno bogata travisc¢a, deloma goz-

dne jase, ki so navadno $e kosene, a so v njih precej za-
stopane tudi vrste toploljubnega gozdnega roba. V popi-
sih $t. 15-18 so znacilnice asociacije Danthonio-Scorzo-
neretum razmeroma redke, prisotne pa so znaclilnice
subasociacije holcetosum lanati. Mogoce jih je Se obrav-
navati kot izrazito robno obliko asociacije Danthonio-
-Scorzoneretum. Na podlagi analiz podobnih travnikov
v Brkinih (DAKSKOBLER 2024b) pa jih za zdaj uvr§¢amo
v asociacije Anthoxantho-Brometum erecti. V njih so
prisotne njene naslednje diagnosti¢ne vrste Bromopsis
erecta, Anthoxanthum odoratum, Aristolochia lutea in
Campanula rapunculus ter fitogeografski razlikovalnici
Knautia illyrica. Deloma so za te sestoje nasproti sesto-
jem asociacije Danthonio-Scorzoneretum razlikovalne
tudi nekatere druge znacilnice razreda Molinio-Arrhe-
natheretea: Poa pratensis, Helictotrichon pubescens, Tri-
folium repens, Festuca pratensis, Cynosurus cristaus,
Pastinaca sativa, Linum bienne, Ranunculus acris in Tri-
setum flavescens.
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Slika 5: Razsirjenost vrste Inula salicina v Sloveniji (Viri: JOGAN et al. 2001, BAKAN 2006, ANDERLE 2023 in podatkovna baza

FloVegSi, T. SELISKAR, VRES & A. SELISKAR 2003).

Figure 5: Distribution of Inula salicina in Slovenia (Sources: JOGAN et al. 2001, BAKAN 2006, ANDERLE 2023 and FloVegSi data-

base, T. SELISKAR, VRES & A. SELISKAR 2003).
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Popise §t. 1-11 v preglednici 8 (skupina popisov
desno od sredine dendrograma na sliki 4) uvr§¢amo v
varianto Danthonio-Scorzoneretum holcetsoum lanati
var. Molinia arundinacea. Oznacujejo nekoliko vlazna
rasti$¢a na uravnavah in blago nagnjenih pobo¢jih. Ne-
katere znacilne in razlikovalne vrste asociacije so v njih
pogoste in imajo navadno precej$nje zastiranje (Dantho-
nia alpina, Ononis spinosa, Carex flacca), druge (Scorzo-
nera villosa, Lathyrus latifolius, Ferulago campestris,
sin. F. galbanifera) pa zelo redke ali celo manjkajo. Po-
dobno velja za razlikovalnice subasociacije (pogoste so
vrste Anthoxanthum odoratum, Inula salicina, Holcus
lanatus in Vicia tenuifolia, ostale so redkejse). Razliko-
valnice variante so vrste Molinia arundinacea, M. cae-
rulea, Festuca rubra, Carex pallescens, Danthonia de-
cumbens, Centaurium erythraea, Hypochaeris radicata,
Rosa gallica, Orchis coriophora (Anacamptis coriophora),
Festuca pratensis, Taraxacum sect. Palustria, Carex pa-
nicea, C. distans, Juncus acutiflorus, Peucedanum coria-

ceum subsp. pospichalii, Gladiolus illyricus, Potentilla
erecta, Ophioglossum vulgatum in Plantago altissima.
Neketere razlikovalnice so skupne varianti z vrsto Peu-
cedanum oreoselinum, torej kazejo dolo¢eno zakisanost
rastis¢, a ostale razlikovalnice so pokazateljice ve¢jo vla-
znost. To so robna rasti§c¢a za sestoje asociacije Dantho-
nio-Scorzoneretum, na stiku s travisci iz zveze Molinion.
Travnikov, ki bi jih pri Beki ali Ocizli lahko uvrstili v
katero od asociacij te zveze, nismo opazili, kve¢jemu
kak fragment znotraj povrsin polsuhih travis¢ iz asocia-
cije Danthonio-Scorzoneretum. Na nasih popisih tudi na
najbolj vlaznih travnatih povr$inah po delezu navadno
prevladujejo znacilnice razreda Festuco-Brometea.
Popisi §t. 12-18 v preglednici 8 (desno od prej$nje
skupine popisov na sliki 4) so vrstno precej drugacni.
Znadilnice asociacije Danthonio-Scorzoneretum z izjemo
vrst Scorzonera villosa in Lathyrus latifolius manjkajo,
prav tako razlikovalnice subasociacije holcetosum lanati.
Vsekakor pa v njih prevladujejo vrste razreda Festuco-
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Slika 6: Razsirjenost vrste Aira elegantissima v Sloveniji. Viri: JOGAN et al. (2001) in podatkovna baza FloVegSi (poleg podatkov
I. Dakskoblerja je v njej Se podatek B. Vresa za kvadrant 0350/1: VremS$cica, herbarij LJS 03528).

Figure 6: Distribution of Aira elegantissima in Slovenia. Sources: JOGAN et al. (2001) and FloVegSi database (mostly data of I
Dakskobler, also data for quadrant 0350/1: Vremscica, Leg. B. Vres, LJS 03528)
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-Brometea. Mogoca bi bil njihova uvrstitev v asociacijo
Bromo-Plantaginetum mediae s. lat. Za zdaj jih $e v uvr-
§¢amo v asociacijo Danthonio-Scorzoneretum, a ostaja-
mo le pri rangu asociacije in za¢asni (provizori¢ni) vari-
anti z vrsto Himantoglossum adriaticum. Kot razlikoval-
ne za to varianto smo oznacili tudi nekatere razlikovalni-
ce sintaksona Danthonio-Scorzoneretum holcetosum la-
nativar. Onobrychis arenaria (a v celotni vrstni sestavi se
od sestojev te variante precej razlikujejo).

V preglednici 9 so urejeni fitocenoloski popisi, ki so
po vrstni sestavi najbolj odstopali od do zdaj obravnava-
nih popisov travnikov. Popisa 1 in 2 v tej preglednic $e
uvrs¢amo v asociacijo Danthonio-Scorzoneretum villo-
sae s. lat., popis $t. 3 pa v asociacije Ranunculo bulbosi-
-Arrhenatheretum s. lat.

Popisi §t. 4-7 oznacujejo malopovrsinska pionirska
travis¢a na nekoliko erodiranih, plitvih tleh s prevladu-
joco vrsto Aira elegantissima. Po rasti$¢ih nekoliko po-
dobne zdruzbe »nizkih« travi§¢ na skeletnih tleh, kjer
prevladujejo enoletnice, a z vrsto Aira caryophillea, so v
Prekmurju nedavno obravnavali Kozmi¢, BEHRIC &
SiLc (2023). Nasi popisi so med seboj raznoliki, vsem
§tirim je skupen zgolj micni sitevik. Ta ima sredozemsko
razdirjenost in je znacilen za zvezo Thero-Arion in suha
in nekoliko zakisana rasti$¢a na plitvih tleh (AEscHI-
MANN et al. 2004: 269). Njegova razirjenost v Sloveniji
po nam znanih podatkih je na sliki 6. Prevladujejo na-
hajalis¢a v submediteranskem delu Slovenije. Najvec-
krat smo ga popisali v sestojih asociacije Danthonio-
-Scorzoneretum villosae. Le na majhnih erodiranih ali
ruderaliziranih povrs$inah je tudi prevladujo¢. Zac¢asno
njegovo zdruzbo pri Beki in Ocizli uvrs¢amo v provizo-
ri¢no asociacijo Hypochaerido radicatae-Airetum ele-
gantissimae nom. prov. Njene diagnosti¢ne vrste so Aira
elegantissima, Hypochaeris radicata, Anthoxanthum
odoratum, Filago vulgaris, Trifolium arvense, T. dubium
in Vulpia myuros.

Popis §t. 8 v preglednici 9 (naredili smo ga na robu
apnencaste planote nad levim bregom Grize, na opusce-
nem pasniku) uvr§¢amo $e v robno obliko asociacijo
Danthonio-Scorzoneretum villosae. Po vrstni sestavi bi
bila najustreznejsa uvrstitev v subasociacijo centaureeto-
sum rupestris, ceprav vrste Centaurea rupestris v sestoju
nismo popisali, pa¢ pa druge vrste, ki so znacilne za aso-
ciacijo Carici humilis-Centaureetum rupestris. V to aso-
ciacijo in njeno subasociacijo satureetosum variegatae
uvr§¢amo popise §t. 9-11 v preglednici 9. Tudi v njih
nismo popisali vrste Centaurea rupestris, a imajo znacil-
no vrstno sestavo te zdruzbe (KALIGARIC 1997). Njihova
nahajali§¢a so na kraski gmajni zahodno in severozaho-
dno od Beke, na planoti nad levim bregom Grize. Na
enem popisu raste tudi vrsta Himantoglossum adriati-
cum.
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3.2.2 Mejice z vrsto Gladiolus illyricus

V preglednici 10 je Sest fitocenoloskih popisov mejic pri
Beki. Popis $t. 1 od ostalih odstopa, to je mejica smo-
kvovca, ¢es$nje, ive, robide, srobota in ameriske vinske
trte (domnevno Vitis rupestris). Ta sestoj zacasno uvr-
§¢amo v asociacijo Clematido-Rubetum ulmifoliae. Po-
pisi §t. 2-6 so sestavljeni iz dveh plasti (sinuzij) - mejice
drevesnih vrst in njih tesno obdajajocega ozkega pasu
nepokosenega dela travi$ca oz. steblikovja. Naredili smo
jih na velikem travniku (na nekaterih zemljevidih ima
ime Cre$njevec), kje sicer prevladujejo sestoji subasocia-
cije Danthonio-Scorzoneretum villosae holcetosum lana-
ti. Dva popisa (§t. 2 in 3) predstavljata mejico ¢rne jelse
(Roso gallicae-Alnetum glutinosae nom. prov.). V popisu
4 je mejica hruske (Pyrus communis), v popisu §t. 5 me-
jica malega jesena in v popisu $t. 6 mejica puhastega hra-
sta. Vse tri mejice zac¢asno uvr§¢amo v provizoricno aso-
ciacijo Peucedano cervariae-Fraxinetum orni nom. prov.
Nepokoseni ozki pasovi travi§¢a tik ob teh mejicah pa
s0, ¢e izlo¢imo drevesno in grmovno plast, podobni fra-
gmentom sestojev asociacije Gladiolo illyrici-Molinie-
tum arundinaceae nom. prov.

3.3 Grmis$ca, gozdne jase, plevelna vegetacija in
kali

V preglednic 11 je pet popisov razli¢nih zdruzb in raz-
li¢nih rastis¢. Popis §t. 1 vsebuje vrstno sestavo opu-
$¢ene njive na flisu v predelu Cre$nejevec pri Beki
(0349/3). Sestoj uvr§¢amo v provizori¢no asociacijo
Hypochaerido radicatae-Rumicetum acetosellae nom.
prov. Med v njem popisanimi vrstami je redkost fran-
coska lepnica (Silene gallica). Ta plevelna vrsta ja na
rde¢em seznamu (ANON. 2002) z oznako prizadeta (E
- Endangered). V podatkovni bazi FloVegSi je za to
vrsto le §e en podatek z datumom najdbe po letu 1990
in to zgolj zbirni popis: Primorska, Markovi$cina, Ba¢
pri Materiji, Povzane, Gradis¢ica, Odolina, Orehek pri
Materiji, Gola¢ji hrib, Kov¢ice (kvadrant 0450/1), 24.
7. — 3. 8.1996, avtorji Valerija Babij, Nejc Jogan in
Branko Vres. Ta kvadrant je upostevan v arealni karti,
JoGAN et al. (2001: 357), v kateri je sicer oznacenih
razmeroma veliko kvadrantov (slika 7). V porodilu
botani¢ne skupine s tabora studentov biologije v Brki-
nih (JogaN, BABI) & VRES 1997) francoska lepnica ni
omenjena, zato nam njena natan¢na nahajalisc¢a v Br-
kinih niso znana. Razmeroma malo novejsih potrdi-
tev (le v petih kvadrantih, od tega je le eden na Trza-
$kem) ima ta plevelna vrsta tudi v sosednji Furlaniji
Julijski krajini (MARTINI et al. 2023: 797). Vzrok za
njeno veliko ogrozenost so najbrz korenite spremem-
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be v obsegu in na¢inu kmetovanja in zanjo ni ve¢ pri-
mernih rastis¢.

Popisa §t. 2 in 3 sta majhni gozdni jasi na Trenki, na
razgaljeni (erodirani) flisni oz. fliSno-apnencasti povr-
§ini. Popis §t. 2 uvr§¢amo v provizori¢ni sintakson Cari-
ci halleranae-Hieracietum pilosellae nom. prov. V njem
rasteta tudi peresasta bodalica (Stipa eriocaulis) in mu-
holiko macje uho (Ophrys insectifera). Popis §t. 3 ima
sicer nekaj skupnih vrst s popisom $t. 2, a druge prevla-
dujoce vrste. Imenujemo ga po njih in ga zacasno uvr-
§¢amo v provizori¢ni sintakson Seslerio autumnalis-
-Bromopsietum condensati nom. prov. Na tej jasi smo
popisali tudi vrste Anacamptis pyramidalis, Aster lino-
syris in Achnatherum bromoides (pravilnost dolocitve
slednje moramo $e preveriti).

Popis §t. 4 je opuscena kmetijska povr$ina na Tren-
ki, tik nad desnim bregom Grize, Ze blizu Botaca, ki se
zara$¢a s smokvovcem, orehom in belo murvo (Ficus
carica-Morus alba comm.), v njej pa raste tudi konopljin

slez (Althaea cannabina) in subspontano smrdljiva pe-
runika (Iris foetidissima).

Popis §t. 5 vsebuje rastje kala Na Mazariji. V njego-
vih razli¢nih delih smo tekom leta opazili ve¢ vodnih in
mocvirskih zdruzb, vendar vsake posebej nismo po-
drobneje popisali: Typhetum latifoliae, Sparganietum
erecti s. lat. (v tem kalu uspeva mlahavi jezek, Spargani-
um erectum subsp. neglectum, sin. S. neglectum), Eleo-
charietum palustris s. lat., Ranunculetum trichophyllum
nom. prov., zdruzba plavajocega dristavca (Potamogeton
natans comm., zveza Potamogetonion) in bo to Se treba
storiti. Rastje in rastlinstvo kalov in lokev na Krasu so
pred leti podrobno raziskali BaBij et al. (2005), vendar
kal pri Beki ni bil eden izmed njihovih mnogih razisko-
valnih objektov. V svojem pregledu rastja kalov navajajo
tudi zdruzbe Sirokolistnega rogoza (Typhetum latifoli-
ae), mocvirske site (Eleocharietum palustris) in plavajo-
¢ega dristavca, ne pa tudi zdruzb pokon¢nega ali mlaha-
vega jezka in lasastolistne zlatice.
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Slika 7: Razsirjenost vrste Silene gallica v Sloveniji (Vir: JOGAN et al. 2001 in podatkovna baza FloVegSi, T. SELISKAR, VRES &
A. SELISKAR 2003). S krizcem je oznaceno novo nahajaliste pri Beki.
Figure 7: Distribution of Silene gallica in Slovenia (Source: JOGAN et al. 2001 and T. SELISKAR, VRES ¢ A. SELISKAR, 2003).

With cross is asigned new locality at Beka.
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3.4 Zdruzibe melis¢, skalnih razpok in zidov nad
Grizo, pri Ocizeljskih jamah ter nad desnim bre-
gom Glinscice vzhodno od Botaca

V preglednici 12 je 10 popisov karbonatnih melis¢, ki
smo jih naredili nad levim bregom GriZe in nad desnim
bregom Glins¢ice nizvodno sotocja s Krvavim potokom
vzhodno od Botaca. Uvrs¢amo jih v asociacijo Festuco
carniolicae-Drypidetum jacquinianae. Sestoji te asocia-
cije v povodju Glins¢ice so bili do zdaj popisani na po-
boc¢jih te reke v njenem italijanskem delu (PoLpINI
1989). V primerjavi s Poldinijevim popisi so popisi nad
Grizo floristi¢no nekoliko revnejsi. Na njih nismo popi-
sali nekaterih za ta meli$¢a znacilnih vrst Stachys subc-
renata, Microrrhinum minus (sin. Chaenorhinum
minus), Galeopsis angustifolia, Scrophularia canina (sle-
dnji dve smo popisali nad desnim bregom Glinscice),
tudi nekatere druge vrste imajo manj$o stalnost kot jo
imajo v njegovi preglednici. Popisi nad Grizo se od popi-
sov nad Glins¢ico razlikujejo po vecji pogostnosti vrste
Iberis linifolia, zato jih oznacujemo kot posebno varian-
to, imenovano po njej. Razlikovalnici sta tudi vrsti
Euphorbia fragifera in Galium corrudifolium (slednje v
preglednici L. Podinija ni, vsebuje le vrsto G. lucidum).
Med nosilnima vrstama zdruzbe je Festuca carniolica
(sin. F. spectabilis subsp. carniolica) nad Grizo precej
redkejsa kot podvrsta Drypis jacquiniana, tudi na meli-
$¢ih vzhodno od Botaca je nismo opazili. PoLpinI (ibid.)
asociacijo Festuco-Drypidetum uvr$ca v zvezo Peltarion
alliaceae, red Thlaspietalia rotundifolii in razred Thila-
spietea rotundifolii. MUCINA et al. (2016) zvezo Peltarion
alliaceae uvrscajo v red Drypidetalia spinosae in razred
Drypidetea spinosae. Tovrstna meli§¢a nad GriZo so sin-
dinamsko povezana z zdruzbo ¢rnega gabra in $marne
hrusice (Amelanchiero ovalis-Ostryetum), glej pregle-
dnico 3. Zaradi velike strmine se ta precej groba melisca
le delno in pocasi zarascajo s toploljubnimi grmovnimi
in drevesnimi vrstami. Na melis¢ih nad desnim bregom
Glins¢ice vzhodno od Botaca se pozna vpliv pase divjih
koz, $e posebej se to kaze v popisu 10 v preglednici 12, ki
ne vsebuje grmovnih vrst, zastiranje (pokrovnost) Ja-
cquinovega bodi¢nika pa je zelo velika.

V preglednici 13 so $tirje popisi, ki smo jih naredili
v skalovju in en popis suhozida. Popisa 1 in 2 (Griza) se
tloristi¢no precej razlikujeta od popisov 3 in 4, ki smo ju
naredili pri Miskotovi jami v dolini Koro$ca. Skupne
vrste med obema paroma so zelo redke. Popis 1 v pregle-
dnici 1 ima znacilnosti kamnitega travi§¢a (Genisto seri-
ceae-Seslerietum juncifoilae s. lat.), popis 2 bolj znacilno-
sti zdruzbe skalnih razpok, za¢asno ga uvr§¢amo v aso-
ciacijo Daphno scopolianae-Campanuletum pyramidalis
nom. prov. V zdruzbi skalnih razpok nad Miskotovo
jamo prevladujejo bolj vlagoljubne vrste: Veronica urtici-
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folia, Aruncus dioicus, Lamium orvala, Galeobdolon fla-
vidum in, ¢eprav ne na popisni ploskvi, tudi Cystopteris
fragilis. Tako za koprivolistni jeti¢nik kot za krhko pri-
§¢anico velja, da je dolina Korosca na robu njunega are-
ala v Sloveniji, saj ju bolj jugozahodno, proti Slovenski
Istri, ne poznamo. Vrsto Veronica urticifolia smo 16. 5.
1995 nagli tudi nad levim bregom Glins¢ice, v apnenca-
stem delu potoka z majhnimi slapovi severno od Klanca
pri Kozini (0449/2) in ob potoku pod Cre$njevcem
(0349/3). Nekoliko podobno vegetacijo vlaznih skal v
juznih Julijskih Alpah smo uvrstili v asociacijo Palustri-
ello commutati-Veronicetum urticifoliae (DAKSKOBLER &
MARTINCIC 2023). Popisa v dolini Koros§¢a ne vsebujeta
precej diagnosti¢nih vrst te asociacije, zato ju zacasno
uvrs¢amo v provizori¢no asociacijo Arunco dioici-Vero-
nicetum urticifoliae nom. prov. Popis §t. 5 v preglednici
13 smo naredili na Draskem taboru (Taboru nad Bota-
¢em) - CoLoMBO (2002) in oznacuje rastje suhozida, ki
ga zacasno uvr§¢amo v asociacijo Cymbalario muralis-
-Parietarietum judaicae s. lat. V tem popisu sicer ni vrste
Cymbalaria muralis, pac pa sta pogosti vrsti Asplenium
trichomanes in Ceterach officinarum.

3.5 Pregled v ¢clanku opisanih sintaksonov

Razred: Potamogetonetea Klika in Klika et Novak 1941
Red: Potamogetonetalia Koch 1926

Zveza: Potamogetonion Libbert 1931

Asociacija: Potamogeton natans ass. prov.

Red: Callitricho hamulatae-Ranunculetalia aquatilis
Passarge ex Theurillat in Theurillat et al. 2015

Zveza: Batrachion fluitantis Neuhdusl 1959

Asociacija: Ranunculetum trichophyllum nom. prov.

Razred: Phragmito-Magnocaricetea Klika in Klika et
Novak 1941

Red: Phragmitetalia Koch 1926

Zveza: Phragmition communis Koch 1926

Asociacija: Typhetum latifoliae Lang 1973

Asociacija: Sparganietum erecti Roll 1938 s. lat.

Red: Magnocaricetalia Pignatti 1953

Zveza: Magnocaricion gracilis Géhu 1961

Asociacija: Eleocharietum palustris Ubriszy 1948 s. lat.

Razred: Asplenietea trichomanis (Br.-Bl. in Meier et Br.-
-Bl. 1934) Oberd. 1977

Red: Potentilletalia caulescentis Br.-Bl. in Br.-Bl. et Jenny
1926

Zveza: Astrantio carniolicae-Paederotion luteae Daksko-
bler et Martinci¢ 2023

Asociacija: Arunco dioici-Veronicetum urticifoliae nom.
prov.
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Zveza: Physoplexido comosae-Saxifragion petraeae Mu-
cina et Theurillat 2015

Asociacija: Daphno scopolianae-Campanuletum pyra-
midalis nom. prov.

Razred: Cymbalario-Parietarietea diffusae Oberd. 1969
Red: Tortulo-Cymbalarietalia Segal 1969

Zveza: Cymbalario-Asplenion Segal 1969

Asociacija: Cymbalario muralis-Parietarietum judaicae
Pignatti 1952 s. lat.

Razred: Drypidetea spinosae Quézel 1964

Red: Drypidetalia spinosae Quézel 1964

Zveza: Peltarion alliaceae Horvati¢ in Domac 1957
Asociacija: Festuco carniolicae-Drypidetum jacquinia-
nae Poldini 1978

Varianta: Iberis linifolia

Razred: Papaveretea rhoeadis S. Brullo et al. 2001 nom.
conserv. propos.

Red: Aperetalia spicae-venti ].Tx. et Tx. in Malato-Beliz
et al. 1960 nom. conserv. propos.

Zveza: Scleranthion annui (Kruseman et Vlieger 1939)
Sissingh in Westhoff et al. 1946

Asociacija: Hypochaerido radicatae-Rumicetum aceto-
sellae nom. prov.

Razred: Molinio-Arrhenatheretea R. Tx. 1937

Red: Arrhenatheretalia elatioris Tx. 1031

Zveza: Arrhenatherion elatioris Luquet 1926

Asociacija: Anthoxantho-Brometum erecti Poldini 1980
Asociacija: Ranunculo bulbosi-Arrhenatheretum Ellma-
uer in Elmauer et Mucina 1993

Razred: Festuco-Brometea Br.-Bl. et Tx. ex So6 1947
Red: Scorzoneretalia villosae Kovacevi¢ 1959

Zveza: Scorzonerion villosae Horvati¢ ex Kovacevi¢
1959

Asociacija: Danthonio-Scorzoneretum villosae Horvat et
Horvati¢ in Horvati¢ 1963

Varianta: Himantoglossum adriaticum prov.
Subasociacija: holcetosum lanati Dakskobler, Seliskar et
Vres$ ex Dakskobler 2024

Varianta: Onobrychis arenaria

Varianta: Peucedanum oreoselinum

Varianta: Molinia arundinacea

Subasociacija: centaureetum rupestris Poldini 1989
Zveza: Saturejion subspicatae Tomié¢-Stankovi¢ 1970
Asociacija: Carici humilis-Centaureetum rupestris Hor-
vat et Horvati¢ 1934

Subasociacija: satureetosum variegatae Poldini 1989
Asociacija: Genisto sericeae-Seslerietum juncifoliae Pol-
dini 1980

Asociacija: Carici halleranae-Hieracietum pilosellae nom.
prov.

Asociacija: Seslerio autumnalis-Bromopsietum conden-
sati nom. prov.

Razred: Sedo-Scleranthetea Br.-Bl. 1955

Red: Thero-Aieretalia Rivas Goday 1964

Zveza: Thero-Airion Tx. Ex Oberd. 1957

Asociacija: Hypochaerido radicatae-Airetum elegantissi-
mae nom. prov.

Razred: Crataego-Prunetea Tx. 1962 nom. conserv. pro-
pos. (Rhamno-Prunetea Rivas Goday et Borja Carbonell
ex Tx. 1962)

Red: Prunetalia spinosae Tx. 1952

Zveza: Berberidion vulgaris Br.-Bl. ex R. Tx. 1952
Asociacija: Clematido-Rubetum ulmifolii Poldini 1980
Asociacija: Peucedano cervariae-Fraxinetum orni nom.
prov.

Asociacija: Roso gallicae-Alnetum glutinosae nom. prov.
Ficus carica-Morus alba comm.

Razred: Querco-Fagetea Br.-Bl. & Vlieg. 1937 (Carpino-
-Fagetea Passarge et Hofmann 1968)

Red: Fagetalia sylvaticae Walas 1933

Zveza: Tilio-Acerion Klika 1955 (Fraxino excelsioris-
-Acerion pseudoplatani P. Fukarek 1969)

Podzveza: Ostryo-Tilienion platyphylli P. Kosir, Carni et
Di Pietro 2008

Asociacija:  Fraxino orni-Aceretum  pseudoplatani
Dakskobler & Poldini 2021

Subasociacija: aceretosum monspessulani nom. prov.
Asociacija: Orchido purpureae-Tilietum platyphylli nom.
prov.

Zveza: Alnion incanae Pawlowski in Pawlowski et al.
1928

Asociacija: Lamio orvalae-Alnetum glutinosae Daksko-
bler 2016

Zveza: Erythronio-Carpinion (Horvat 1958) Marincek in
Walnofer et al. 1993

Asociacija: Ornithogalo pyrenaici-Carpinetum betuli
Marincek, Poldini et Zupanci¢ in Marin¢ek 1994

Zveza: Aremonio-Fagion Torok et al. ex Marincek et al.
1993

Asociacija: Ornithogalo pyrenaici-Fagetum sylvaticae
Marincek, Papez, Dakskobler et Zupanci¢ 1990
Asociacija:  Seslerio autumnalis-Fagetum  sylvaticae
(Horvat 1950) M. Wraber ex Borhidi 1963

Red: Quercetalia pubescenti-petraeae Klika 1933

Zveza: Carpinion orientalis Horvat 1958

Asociacija: Seslerio autumnalis-Quercetum petraeae
Poldini (1964) 1982

Varianta: Carpinus betulus prov.

Subasociacija: caricetosum humilis Zupanci¢ 1999
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Asociacija: Lamio orvalae-Ostryetum carpinifoliae ass.
nov. hoc loco, nomenklaturni tip (holotypus) je popis $t.
6 v preglednici 1.

Varianta: Alnus glutinosa

Asociacija: Aristolochio luteae-Quercetum pubescentis
(Ht. 1959) Poldini 2008 = Ostryo-Quercetum pubescentis
(Horvat 1959) Trinajsti¢ 1977 = Seslerio autumnalis-
-Quercetum pubescentis Trinajsti¢ 2008 non Zupanci¢
1999

Subasociacija: cornetosum maris Poldini 1982

Varianta: Satureja variegata prov.

Varianta: Tilia platyphyllos prov.

Subasociacija: hieracietosum racemosi Poldini 1982
Asociacija: Amelanchiero ovalis-Ostryetum carpinifoliae
Poldini (1978) 1982

Varianta: Galium corrudifolium

Asociacija: Seslerio autumnalis-Pinetum nigrae Zupan-
&i¢ & Zagar 2008

Subasociacija: peucedanetosum cervariae subass. nov.
hoc loco, nomenklaturni tip (holotypus) je popis st. 4 v
preglednici 4.

Razred: Quercetea roboris Br.-Bl. ex Oberd. 1957

Red: Quercetalia roboris Tx. in Barner 1931

Zveza: Genisto germanicae-Quercion Neuhdusl et Neu-
hiuslova-Novotna 1967

Asociacija:  Melampyro vulgati-Quercetum petraeae
Puncer et Zupancic 1979

Geografska varianta: Fraxinus ornus Puncer et Zupan-
¢i¢ 1979

3.6 Naravovarstveno vrednotenje rastja in ra-
stlinstva krajinskega parka Beka in njegove nepo-
sredne okolice

V delih krajinskega parka Beka (povrni in srednji del
doline Glins¢ice, oba bregova potoka Grize, dolina Ko-
ro$ca pri Besko-Ocizeljskih jamah) in v njegovi nepo-
sredni okolici (travniki pri Beki in Ocizli) smo popisali
okoli 730 praprotnic in semenk. Med popisanimi takso-
ni jih je 49 zavarovanih (preglednica 14), 48 na rdecem
seznamu (preglednica 15), 30 je tujerodnih (preglednica
16).

Med zavarovanimi vrstami naj izpostavimo le neka-
tere. Najprej je to jadranska smrdljiva kukavica (Himan-
toglossum adriaticum), evropsko varstveno pomembna
vrsta (KALIGARIC 2004). O njenih nahajalis¢ih pri Ociz-
li in Beko smo nedavno Ze pisali (DAKSKOBLER et al.
2024). Pri Ocizli smo jo na$li na pozno kosenih travni-
kih, ve¢inoma v sestojih asociacije Danthonio-Scorzone-
retum villosae (glej poglavje 3.2.1 in preglednici 6 in 8).
Pri Beki poznamo le dve nahajalis¢e, v mejici oz. na goz-
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dnem robu (DAKSKOBLER et al. 2024, popis 3 v pregle-
dnici 1, Fraxino orni-Ligustretum vulgare nom. prov. /
Dictamno-Ferulagion) in na kraski gmajni (popis 9 v
preglednici 9). Populacija pri Ocizli je vitalna, ravnanje s
tamkaj$njimi travniki je ustrezno.

Pozornost in spremljanje zasluzi tudi ilirski mecek
(Gladiolus illyricus), ki je zelo ranljiva vrsta nekoliko
mokrotnih, a tudi bolj suhih travnikov. Na travnikih pri
Beki (Breg, Cresnjevec) in v blizini nove dovozne ceste
za drugi tir, je njegova populacija zelo vitalna, Stevilo
primerkov pa veliko. Ve¢inoma raste v sestojih asociaci-
je Danthonio-Scorzoneretum villosae (preglednici 6 in 8)
na pozno ko$enih travnikih, nekaj manjsih travnikov je
opuscenih, ohranja pa se tudi v mejicah (preglednica
10).

Stevilo nahajalis¢ in opazenih primerkov vecine od
zavarovanih kukavicevk je precej$nje, kar $e posebej
velja za vrste Orchis morio, O. tridentata, Anacamptis
pyramidalis, Spiranthes spiralis in Cephalanthera longi-
folia. Najbolj redka, z enim samim nahajali$§¢em in opa-
zenim primerkom, je metuljasta kukavica (Orchis papi-
lionacea, sin. Anacamptis papilionacea), ki smo jo nasli
na vrstno zelo bogatem travniku pod vzpetino Breg, se-
verno od Beke (det. I. Dakskobler, 14. 5. 2025, popis 28 v
preglednici 6, prvo nahajalis¢e v slovenskem delu kva-
dranta 0349/3, glej MARTINI et al. 2023: 177 in DOLINAR
2025: 25). Le na enem pozno kosenem travniku pri Beki
(popis 17 v preglednici 6) smo opazili zelenkasti vime-
njak (Platanthera chlorantha). Velecvetni ralovec (Sera-
pias vomeracea) smo popisali na dveh travnikih vzho-
dno od Beke, skupno le tri primerke (popisa 10 in 15 v
preglednicia 7). Pogostejsa je navadna splavka (Limodo-
rum abortivum) z dvema nahajali$¢ema na obeh brego-
vih potoka Griza (Trenka in Griza), v sestojih asociacij
Amelanchiero ovalis-Ostryetum (preglednica 3) in Sesle-
rio autumnalis-Pinetum nigrae (preglednica 4) in precej
nahajalis¢i in vedjim Stevilom primerkov na travnikih
pod vzpetino Breg severno od Beke (popis 28 v pregle-
dnici 6 in drugi, v tem ¢lanku $e ne objavljeni popisi z
dne 14. 5. 2025). Raste tudi na gozdnem robu nad de-
snim bregom Glins¢ice oz. levim bregom Krvavega po-
toka (det. 14. 5. 2025).

Med vrstami iz rodu Ophrys smo muholiko macje
uho (O. insectifera) nadli le na erozijskih obmoc¢jih na
Trenki, v vrzelastih sestojih ¢rnega bora in puhastega
hrasta ter na gozdni jasi (preglednice 2, 4 in 11). Med
ostalimi vrstami tega rodu je najbolj pogosto cebeljeliko
macje uho (O. apifera) na pozno ko$enih travnikih pri
Beki in Ocizli (preglednica 6), ponekod tudi na opusce-
nih vinogradniskih terasah (preglednica 9), v vrzela-
stem borovem (preglednica 4) in ¢rnogabrovem gozdu
(preglednica 3). Za vrsto Ophrys untchjii poznamo le
nekaj nahajalis¢ pri Beki in Ocizli, a na pozno kosenih
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travnikih (preglednici 6 in 8). Steni¢jo kukavico (Orchis
coriophora, sin. Anacamptis coriophora) smo na vec kra-
jih popisali na travnikih pri Beki (Breg, Cresnjevec in
pri dovozni cesti za drugi tir) in na travniku v dolini
Korosca (preglednici 6 in 8).

Na travnikih pri Beki in nekoliko manj pri Ocizli so
velike populacije zavite $krbice (Spiranthes spiralis) -
preglednice 6, 7 in 8. Pogosti so navadna (Orchis morio,
sin. Anacamptis morio) in trizoba kukavica (Orchis tri-
dentata, sin. Neotinea tridentata) ter piramidasti pilovec
(Anacampis pyramidalis), nekoliko redkejsa je pikasto-
cvetna kukavica (Orchis ustulata, sin. Neotinea ustula-
ta). Tako na travnikih kot v gozdnih sestojih je razmero-
ma pogosta $krlatnordeca kukavica (Orchis purpurea).
Moc¢virnice so redke, najve¢ opazenih primerkov je pri-
padalo vrsti Epipactis microphylla (preglednica 1). Fu-
chsovo prstasto kukavico (Dactylorhiza fuchsii) smo
popisali 16. 5. 1995 na pobo¢jih nad levim bregom Glin-
$¢ice med Klancem pri Kozini in Cre$njevcem (podrob-
nejSega nahajali$¢a nismo napisali, zgolj opombo, da se
pojavlja raztreseno, DAKSKOBLER 1995 mscr., zato v pre-
glednici 14 napisani kvadrant 0449/2 ni povsem zane-
sljiv) in 14. 5. 2025: nad levim bregom Glins¢ice jugo-
vzhodno od Botaca (0349/3), v pionirskem gozdu prave-
ga kostanja in ¢rnega gabra, kar je eno redkih nahajalis¢
v Slovenski Istri (MARTINI et al. 2023: 349 in DOLINAR
2025: 45).

Med zavarovanimi nagelj¢ki je najbolj pogost krva-
vordeci nagelj¢ek (Dianthus sanguineus) — preglednice
6, 7 in 8, v apnencastem delu (Griza, planota nad njo)
tudi trzaski nageljcek (D. tergestinus) — preglednice 3, 9
in 13. Srhki nagelj¢ek (D. armeria) smo opazili na dveh
travnikih, pri Beki in v dolini Korosca (preglednica 7), le
na travniku v dolini Korosca pa liburnijski nagalj¢ek (D.
liburnicus) - preglednica 6. Zanimivo je pojavljanje
kranjske lilije (Lilium carniolicum) v hrastovih gozdovih
na obeh bregovih Grize, tako na flisu kot apnencu (pre-
glednici 1 in 2). To je robno obmod¢je njenega areala.
Redkost je gorska logarica (Fritillaria montana) na robu
planote nad Grizo, zelo blizu ograjenega pasnika. v se-
stoju asociacije Amelanchiero ovalis-Ostryetum (popis
§t. 4 v preglednici 3). Peresasto bodalico (Stipa eriocau-
lis) smo opazili na erozijskem flisnem obmoc¢ju na Tren-
ki (preglednici 9 in 11), na kraski gmajni na planoti nad
Grizo in na skalnatih obmo¢jih nad obema bregovoma
Krvavega potoka in pod Dragkim taborom (Taborom
nad Botac¢em), vse nad levim bregom Glinscice (0349/3).
Sredi maja 1995 smo jo na$li tudi v apnencastih delih
levega brega Glins¢ice severno od Klanca pri Kozini -
0449/1 in 2 (DAKSKOBLER 1995 mscr.).

Med vrstami iz rdecega seznama naj kot redkosti
omenimo Silene gallica (opus¢ena njiva pri Beki, popis 1
v preglednica 11, Breg), Achnatherum bromoides (vrze-

lasto ¢rno borovje in gozdna jasa na Trenki, popis §t. 5 v
preglednici 4 in popis st. 3 v preglednici 11, opusceni pa-
$nik nad levim bregom Krvavega potoka 0z. nad desnim
bregom Glins¢ice) in Euphrasia pectinata (travniki
vzhodno od Beke, preglednica 7). Dolo¢itev zadnjih
dveh vrst moramo $e preveriti. Na nekaterih travnikih
vzhodno od Beke ponekod raste tudi zlati koren (Aspho-
delus albus) - preglednice 6, 7 in 8. Sklepamo, da je nje-
gova populacija v porastu. Vitalni sta tudi populaciji
kacjega jezika (Ophioglossum vulgatum) in $e bolj Pospi-
chalovega silja (Peucedanum coriaceum subsp. pospicha-
lii) na nekoliko mokrotnih travnikih vzhodno od Beke
(preglednica 8). Na rde¢em seznamu je tudi zajbelj (Sal-
via officinalis), vrsta, ki ima na juznem Primorskem
sicer precej nahajali$¢, a ve¢inoma so subspontana oz.
bolj ali manj posledica ¢lovekovega delovanja (WRABER
2001). V krajinskem parku Beka smo ga nasli na z goz-
dom Ze povsem obdanem opuséenem pasniku, nad
levim bregom Krvavega potoka oz. nad desnim bregom
Glinscice (0349/3). V travniski zdruzbi, katere popis v
tem clanki ne objavljamo, naredili smo ga 14. 5. 2025,
sicer prevladujeta vrsti Bromopsis condensata in Festuca
valesiaca, Zajbelj pa raste v dveh precej velikih skupinah.

Ve vrst iz rdecega seznama, dolocitev nekaterih Se
ni povsem zanesljiva, uspeva zgolj v kalu Na Mazariji
(popis $t. 5 v preglednica 11). Njegovo rastlinstvo in ra-
stje bo treba Se natancneje prouciti. Za zdaj na njegovo
stanje vplivajo predvsem naravni dejavniki (pogosta in
dolgotrajna susa), Ceprav lezi blizu precej prometne
ceste.

Opozorimo naj tudi na pojavljanje razmeroma
redke vrste Bombycilaena erecta (Micropus erectus), v
Sloveniji znane le v submediteranskem fitogeografskem
obmodju (JogAN et al. 2001, podatkovna baza FloVegSi),
na kragki gmajni zahodno od Beke (0449/1) in na opu-
$¢enem pasniku nad levim bregom Krvavega potoka oz.
nad desnim bregom Glins¢ice (0349/3). Tam raste v zna-
¢ilni travniski zdruzbi na od pase erodiranih tleh, v ka-
teri poleg pokon¢ne zaprednice prevladujejo Se vrste
Bromopsis condensata, Festuca valesiaca, Medicago mi-
nima, Geranium columbinum, Koeleria lobata (sin. K.
splendens), Sedum sexangulare, Coronilla scorpioides,
Alyssum alyssoides, Potentilla tommasiniana, Trifolium
scabrum, Poa bulbosa, Galium corrudifolium, Eryngium
amethystinum in $e nekatere druge (ve¢ fitocenoloskih
popisov smo naredili 14. 5. 2025, v tem ¢lanku jih $e ne
objavljamo, ker je raziskava te pasniske zdruzbe Se v
teku).

Zanimivo je pojavljanje koprivovca (Celtis australis)
v grmovni plasti pionirskih sestojev ob opus¢enem mlinu
na desnem bregu Glinscice vzhodno od Botaca. Morda je
subspontan, kot pogosto drugod na juznem Primorskem,
toda na grebenu Dragkega tabora (Tabora nad Bota¢em)
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raste njegovo manj$e drevo v bolj ali manj naravni, a zelo
vrzlasti gozdni zdruzbi, skupaj s puhastim hrastom, rese-
ljiko, malim jesenom in ¢rnim gabrom.

Ob kolovozu (gozdni vlaki) proti Botacu nedale¢ od
Beke raste mogocen cer (Quercus cerris) s prsnim pre-
merom ve¢ kot 120 c¢m, torej drevo vredno posebnega
varstva.

Na desnem bregu Glinscice, Ze blizu Botaca, smo pri
ostankih nekdanjega zgradb (domnevno nekdanjega
mlina) pod Dragkim taborom kot sinuzijo v vrzelastem
pionirskem gozdu robinije in navadnega oreha (Lamio
orvalae-Robinietum pseudoacaciae nom. prov.) popisali
sestoj steblikovja s trpezno srebrenko (Lunaria rediviva)
in velecvetno mrtvo koprivo (Lamium orvala), ki ga uvr-
§¢amo v asociacijo Lamio orvalae-Lunarietum redivivae
(DAKSKOBLER & MARTINCIC 2023). Tako trpeZna sre-
brenka kot njena zdruzba sta redkost v Slovenski Istri.

Med tujerodnimi vrstami (preglednica 16) nismo
opazili ocitnega invazivnega $irjenja nobene od njih.
Razmeroma pogosta v gozdnih sestojih je robinija (Ro-
binia pseudoacacia), na gozdnih posekah in ob gozdnih
vlakah enoletna suholetnica (Erigeron annuus) in belka-
sta hudoletnica (Conyza sumatrensis). Tako na fliSnem
kot apnencastem grus¢u smo opazali ozkolistni grint
(Senecio inaequidens), v mejicah, ponekod celo v goz-
dnih sestojih, ni redek navadni smokvovec (Ficus cari-
ca). V seznam tujerodnih vrst nismo uvrstili navadnega
oreha (Juglans regia), ki je razmeroma pogost v gozdnih
sestojih ob Glinsc¢ici in Grizi ter v Sloveniji le domnevno
samonikle zZuke (Spartium junceum), z enim samim na-
hajali$¢em na erozijskem fliSnem obmo¢ju nad desnim
bregom Glins¢ice vzhodno od Botaca in sotoc¢ja s Krva-
vim potokom (0349/3).

Rastlinske zdruzbe, ki smo jih popisali v krajinskem
parku Beka in njegovi neposredni okolici uvrs¢amo v na-
slednje evropsko varstveno pomembne habitatne tipe

(vir: https://natura2000.gov.si/natura-2000/natura-2000-
-v-sloveniji)

91KO0 Ilirski bukovi gozdovi (Aremonio-Fagion)

91E0 Obrec¢na vrbovja, jelSevja in jesenovja (Alno-
-Padion, Alnion incanae, Salicion albae)

9180 Javorovi gozdovi (Tilio-Acerion) v grapah in na
pobocnih gruscih

62A0 Vzhodna submediteranska suha travisca
(Scorzoneretalia villosae)

Submediteranska meli$¢a z bodi¢nikom (Festuco
carniolicae-Drypidetum jacquinianae) v Grizi in nad de-
snim bregom Glinscice vzhodno od Botaca (pod Dra-
$kim taborom) zaradi pripadnosti drugemu razredu
(Drypidetea spinosae) sicer ne sodijo v Natura 2000 ha-
bitatni tip Srednjeevropska karbonatna melis¢a v sub-
montanskem in montanskem pasu (koda 8160), vendar
je njihova nosilna vrsta, Drypis spinosa subsp. jacquinia-
na, uvrscena kot redka na rdeci seznam in znacilnosti
teh melis¢ so precej podobne znacilnostim nekatrih me-
lis¢ bolj v notranjosti drzave. Nenazadnje meli§¢a na
juznih pobocjih Trnovskega gozda in Nanosa, ki jih po-
nekod prav tako porasc¢a zdruzba Jacquinovega bodi¢ni-
ka in kranjske bilnice, sodijo v prej napisani Natura
2000 habitatni tip s kodo 8160!

V splosnem je stanje travi$¢ pri Beki in Ocizli dobro,
travniki so ko$eni v poznopoletnem ¢asu, kar omogoca
ohranitev in ugodno stanje travniskih zdruzb in vecine v
tem ¢lanku omenjenih zavarovanih in redkih travniskih
vrst. Ugodno je stanje rastlinskih zdruzb tudi v dolini Ko-
rosca, v soteski Grize in ob Glins¢ici vzhodno od Botaca.

Del krajinskega parka in njegove neposredne okoli-
ce je spremenila gradnja drugega tira Zelezniske proge
proti Kopru. Med drugim so z novo dovozno cesto pre-
sekali vrstno bogate polsuhe travnike vzhodno od Beke
na dva dela in neporedno ob tej novi cesti so rastisca
ilirskega mecka (Gladiolus illyricus).

4 ZAKLJUCKI

Ob razglasitvi krajinskega parka Beka s sotesko Glins¢i-
ce so bile klju¢ne tukaj$nje naravne, predvsem geoloske,
geomorfoloske in krajinsko-ekoloske danosti, na stiku
flisa in apnenca, v povezavi z Ze prej zavarovanim itali-
janskim delom povodja iste reke (Parco Naturale della
Val Rosandra). Rastje in rastlinstvo pri utemeljitvi za
zavarovanje ni bilo izrecno izpostavljeno, zgolj z omem-
bo, da je raznoliko. Zavarovano obmocja so ve¢inoma
omejili na obe gozdnati soteski (Glins¢ico in Grizo) ter
gri¢evje med njima.

Ugotavljamo, da tudi tukaj$nje rastje in rastlinstvo
zelo »podpira« pravilnost ustanovitve tega krajinskega
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parka. Gozdne zdruzbe so raznolike in razmeroma
dobro ohranjene. Ve¢inoma so drugotne in njihova
zdaj$nja podoba je posledica preteklega gospodarjenja
(secenj), drugih ¢lovekovih posegov (sadnja ¢rnega bora
na erozijskih obmo¢jih) in drugotne sukcesije na opu-
$§¢enih kmetijskih povrsinah. Ker pa na njihov razvoj v
zadnjih pol stoletja ali celo ve¢ vplivajo predvsem narav-
ni dejavniki, se to pozna tudi v njihovi zgradbi in vrstni
sestavi. V obeh soteskah so $e ostanki nekdanjih buko-
vih gozdov in tudi tam, kjer bukve zdaj ni, $e uspevajo
nekatere vrste, znacilne za njene zdruzbe. Tudi tu, kot
ponekod drugod v ozkih dolinah fli$nega gri¢evja Slo-
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venske Istre, so bila mogoc¢a ledenodobna zatoc¢is¢a (mi-
krorefugiji) bukve (BRus 2010, SADAR & DAKSKOBLER
2015).

V gozdnih zdruzbah razli¢nih drevesnih vrst (Quer-
cus petraea, Q. pubescens, Ostrya carpinifolia, Fagus syl-
vatica, Carpinus betulus, Alnus glutinosa, Acer pseudo-
platanus, Tilia platyphyllos, Pinus nigra) pri Beki in Oci-
zli uspeva precej zavarovanih vrst, med njimi Fritillaria
montana, Paeonia officinalis, Lilium carniolicum, Stipa
eriocaulis, Limodorum abortivum, Anacamptis pyrami-
dalis, Ophrys insectifera, O. apifera, Orchis purpurea,
Epipactis microphyilla, E. muelleri, E. atrorubens, Ce-
ophalanthera damasonium in C. longifolia in nekatere
vrste iz rdeCega seznama.

V gozdovih nad Grizo (na obeh bregovih, torej na
Trenki in v Grizi) smo opazili raznolikost mokovca (Sor-
bus aria agg.). Po morfoloskih znakih, predvsem zgradbi
listov, smo dolocali predvsem takson Sorbus hungarica,
ponekod tudi takson S. graeca. Nabrali smo obsezno
herbarijsko gradivo, ga bo treba $e obdelati. Ugotovili
smo raznolikost navadnega brina (Juniperus communis),
z iglicami, ki imajo na spodni strani dve beli progi, kar
je sicer razlikovalni znak za rdec¢eplodni brin (J. oxyce-
drus).

Ceprav je vetina travnikov pri Beki in Ocizli zunaj
meja zavarovanega obmocja (glej sliko 1), so ve¢inoma
dobro ohranjeni in ko$eni v pozno poletnem ¢asu. So vr-
stno zelo bogati in na njih raste veliko zavarovanih vrst,
predvsem iz druZine kukavicevk (Orchidaceae), med
njimi vrste Himantoglossum adriaticum, Serapias vome-
racea, Gymnadenia conopsea, Orchis coriophora (Ana-
camptis coriophora), Orchis papilionacea (Anacamptis
papilionacea), Platanthera chlorantha, P. bifolia, Limodo-
rum abortivum, Ophrys apifera, O. untchjii in Spiranthes
spiralis, a tudi pripadnice drugih druzin, Gladiolus illyri-
cus, Dianthus sanguineus, D. armeria, D. liburnicus in D.
monspessulanus ter nekatere vrste iz rdecega seznama,
na primer Asphodelus albus. Vecino travnikov na flisu
uvr§¢amo v asociacijo Danthonio-Scorzoneretum villo-
sae. Na majhnih povr$inah smo nasli Se slabo raziskana
pionirska travis¢a erodiranih ali ruderaliziranih povrsin

s prevladujoco vrsto Aira elegantissima (Hypochaero ra-
dicatae-Airetum elegantissimae nom. prov.), na opusceni
njivi v plevelni zdruzbi Hypochaerido radicatae-Rumice-
tum acetosellae nom. prov. pa ranljivo plevelno vrsto Si-
lene gallica. V nekoliko ruderalziranem travniku vzho-
dno od Beke (Anthoxantho-Brometum erecti) raste raz-
meroma redek dvoletni lan (Linum bienne).

Tipi¢ni kraski pasniki iz asociacije Carici humilis-
-Centaureetum rupestris so zahodno od Beke, zunaj za-
varovanege obmocja. Tudi na njih smo nasli nekatere
zavarovane ali drugace varstveno pomembne vrste:
Bombycilaena erecta (Micropus erectus), Stipa eriocaulis,
Dianthus tergestinus, D. sanguineus, Anacamptis pyra-
midalis, Himantoglossum adriaticum, Spiranthes spiralis
in Ornithogalum comosum.

V razli¢nih delih kala Na Mazariji smo tekom vege-
tacijske sezone opazili ve¢ vodnih in mocvirskih uz-
druzb (popis $t. 5 v preglednici 11), ki jih bo treba Se
podrobneje prouditi.

Ugotovljene rastlinske zdruzbe pri Beki in Ocizli
pripadajo $tirim evropsko varstveno pomembnim habi-
tatnim tipom. Predlagamo, da v to kategorijo uvrstimo
tudi submediteranska meli$¢a z bodi¢nikom (Festuco
carniolicae-Drypidetum jacquinianae) nad levim bre-
gom Grize in nad desnim bregom Glin§¢ice vzhodno od
Botaca (pod Draskim taborom). Meli$ca iste zdruzbe na
juznih robovih Trnovskega gozda in Nanosa sodijo na-
mre¢ v Natura 2000 habitatni tip Srednjeevropska kar-
bonatna meli§¢a v submontanskem in montanskem
pasu (koda 8160). Pri Ocizli so bogata nahajalis¢a evrop-
sko varstveno pomembne vrste Himantoglossum adria-
ticum, ki ima dve nahajali$¢i tudi pri Beki.

Vlada Republike Slovenije, pristojna ministrstva in
njihove strokovne sluzbe bi morale ob¢ini Hrpelje-Kozi-
na pomagati, da zaposli vsaj nekaj usposobljenih ljudi, ki
bodo skrbeli izklju¢no za Krajinski park Beka in vzpo-
stavili njegovo upravljanje na nacin kot uspesno deluje v
nekaterih drugih krajinskih ali regijskih parkih v sose-
$¢ini (Regijski park Skocjanske jame, Notranjski regijski
park, Krajinski park Pivska jezera, Krajinski park Stru-
njan).

5 SUMMARY

The designation of the Beka Landscape Park with the
gorge of the Glins¢ica River was primarily based on the
natural features of the area, in the first place the geo-
logical, geomorphological, and landscape-ecological
features at the contact of flysch and limestone, in re-
sponse to the previously protected Italian side of the
Glins¢ica river basin (Parco Naturale della Val Rosan-

dra). Its flora, other than the mention of its diverse veg-
etation, was not discussed in the reasoning for the desig-
nation. The protected area was largely limited to both
wooded gorges (Glins¢ica and Griza) and hills between
them.

We find that its vegetation and flora also well “sup-
port” the decision for the establishment of the landscape
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park. Forest communities here are diverse and relatively
well preserved. Most of them are secondary and their
present-day appearance is a result of past management
(clearing), other human interventions (plantations of
Pinus nigra on erosion-prone sites), and secondary suc-
cession on abandoned farmland. For the last half cen-
tury and longer, their development has been shaped in
the first place by natural factors, which has reflected
also in their structure and species composition. Both
gorges still show remains of former beech forests and,
even where beech has already disappeared, feature spe-
cies characteristic for its communities. We can assume
that, like in certain other narrow valleys of flysch hills
in the Slovenian Istria, the terrain here supported the
subsistence of ice age refugia (microrefugia) (Brus 2010,
SADAR & DAKSKOBLER 2015).

Forest communities of different tree species
(Quercus petraea, Q. pubescens, Ostrya carpinifolia,
Fagus sylvatica, Carpinus betulus, Alnus glutinosa, Acer
pseudoplatanus, Tilia platyphyllos, Pinus nigra) around
Beka and Ocizla comprise a number of protected spe-
cies, including Fritillaria montana, Paeonia officinalis,
Lilium carniolicum, Stipa eriocaulis, Limodorum aborti-
vum, Anacamptis pyramidalis, Ophrys insectifera, O.
apifera, Orchis purpurea, Epipactis microphyilla, E. mu-
elleri, E. atrorubens, Ceophalanthera damasonium and
C. longifolia, as well as some Red List species.

As a new we described association Lamio orvalae-
Ostryetum carpinifoliae ass. nov. hoc loco (Table 1, rel-
evés 2-9). Nomenclatural type (holotypus) is relevé Nr. 6
in Table 1. Diagnostic specis of the new association are
Ostrya carpinifolia, Lamium orvala, Sesleria autumna-
lis, Brachypodium sylvaticum, Ligustrum vulgare, Mer-
curialis perennis, Viola reichenbachiana, Lilium marta-
gon and Rubus caesius. As new we described also subas-
sociation Seslerio autumnalis-Pinetum nigrae Zupanci¢
& Zagar 2008 peucedanetosum cervariae subass. nov.
hoc loco. Nomenclatural type (holotypus) is relevé Nr. 4
in Table 4.

In the forests above the Griza (on both banks, i.e. on
Trenka and in Griza) we observed the diversity of the
whitebeam (Sorbus aria agg.). The taxon Sorbus hunga-
rica, in places also the taxon Sorbus graeca, was deter-
mined based on morphological traits, primarily the leaf
structure. We collected extensive herbarium material,
which still needs further processing. We determined the
diversity of the common juniper (Juniperus communis),
with needles that feature a double white band under-
neath, which is one of the distinctive characteristics of
the prickly juniper (J. oxycedrus).

Even though most of the meadows near Beka and
Ocizla stretch outside the protected area (see Figure 1),
they are relatively well preserved for the most part, and
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mown in late summer. They are very species-rich and
feature many protected species, predominantly from the
orchid family (Orchidaceae), including Himantoglossum
adriaticum, Serapias vomeracea, Gymnadenia conopsea,
Orchis coriophora (Anacamptis coriophora), Orchis
papilionacea (Anacamptis papilionacea), Platanthera
chlorantha, P. bifolia, Ophrys apifera, O. untchjii and
Spiranthes spiralis, as well as members of other families,
such as Gladiolus illyricus, Limodorum abortivum, Di-
anthus sanguineus, D. armeria, D. liburnicus and D.
monspessulanus, and certain Red List species, e.g. As-
phodelus albus. Most meadows on flysch are classified
into the association Danthonio-Scorzoneretum villosae.
On certain smaller areas we came across as yet poorly
researched pioneer grasslands on eroded or ruderalized
sites with dominating Aira elegantissima (Hypochaero
radicatae-Airetum elegantissimae nom. prov.), and a
vulnerable weed, Silene gallica, in the weed community
Hypochaerido radicatae-Rumicetum acetosellae nom.
prov. on an abandoned field. A slightly ruderalized
meadow to the east of Beka (Anthoxantho-Brometum
erecti) is home to the relatively rare pale flax (Linum bi-
enne).

Typical karst meadows from the association Carici
humilis-Centaureetum rupestris occur outside the pro-
tected area, to the west of Beka. These too were found to
comprise certain protected species and species of con-
servation interest: Bombycilaena erecta (Micropus erec-
tus), Stipa eriocaulis, Dianthus tergestinus, D. san-
guineus, Anacamptis pyramidalis, Himantoglossum
adriaticum, Spiranthes spiralis, and Ornithogalum com-
osum.

In different parts of muddy pond near Beka (Na
Mazarija) we have during the vegetation period record-
ed more freshwater and swamp communities (relevé 5 in
Table 11), which require further investigation.

The determined plant communities at Beka and
Ocizla belong to four habitat types of Community inter-
est. We propose that this category include also the sub-
Mediterranean screes (Festuco carniolicae-Drypidetum
jacquinianae) above the left bank of the Griza and above
the right bank of Glins¢ica east from Bota¢. The screes
of the same community on the southern fringes of the
Trnovo Forest and Nanos plateaus already belong to the
Natura 2000 habitat type Medio-European calcareous
scree of hill and montane levels (8160). Localities rich in
Himantoglossum adriaticum, a species of Community
interest, occur at Ocizle as well as on two sites near Beka.

The Government of the Republic of Slovenia, rele-
vant ministries and their expert services, should secure
resources for the municipality of Hrpelje-Kozina to em-
ploy specialists responsible exclusively for the Beka
Landscape Park, who will ensure that the Park is man-
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aged like other successfully operated landscape and re-
gional parks in the vicinity (Skocjan Caves Regional

Park, Notranjska Regional Park, Pivka Lakes Nature
Park, Strunjan Landscape Park).

ZAHVALA

Iskrena hvala Anici Cernati¢ Gregori¢ z Zavoda za var-
stvo narave Slovenije, Obmoc¢na enota Nova Gorica, za
posredovani zemljevida krajinskega parka Beka in Lju-
dmili Dakskobler, dr. Branku Vresu, dr. Darinki Trpin,
dr. Valeriji Babij, Mateju Re$¢i¢u in Zvonetu Sadarju za
pomo¢ pri delu na terenu. Dr. Branko Vres (tudi skrbnik
baze FloVegSi), mag. Andrej Seliskar, Janez Mihael Ko-
cjan, Brane Anderle in Branko Dolinar so soavtorji are-
alne karte na sliki 4 in sem v besedilu navajal tudi neke-
tare njihove Se neobjavljene podatke in spoznanja. Dr.
Branko Vres, prof. dr. Fabrizio Martini, Sanja Behri¢,
Aljaz Jakob, dr. Filip Kiizmi¢ in Branko Dolinar so po-

magali pri dolo¢anju nekaterih rastlin, Se posebej vo-
dnih v kalu pri lipi Na Mazariji. Po posredovanju prof.
dr. Andreja Pleterskega mi je Stanko Flego poslal ¢lanek
o arheoloskem nahajali$¢u Vinchimberch (Lorencan)
na Zerjalskem vrhu in me opzoril na novejse objave o
akademiku prof. dr. Ivanu Kreftu za skrb pri urejanju
¢lanka in recenzentoma za koristne popravke. Razprava
je nastala z denarno podporo Javne agencije za znan-
stvenoraziskovalno in inovacijsko dejavnost Republike
Slovenije (program P1-0236). Angleski prevod izvlecka
in povzetka Andreja Salamon Verbic.

LITERATURA - REFERENCES

AESCHIMANN, D., K. LAUBER, D. M. MOSER & J.-P. THEURILLAT, 2004: Flora alpina. Bd. 2: Gentianaceae-Orchidace-
ae. Haupt Verlag, Bern, Stuttgart, Wien.

ANDERLE, B., 2023: Pregled razsirjenosti praprotnic in semenk na Gorenjskem. Samozalozba, Hrase.

ANONYMOUS, 2002: Pravilnik o uvrstitvi ogroZenih rastlinskih in Zivalskih vrst v rdeci seznam. Priloga 1: Rdeci seznam
praprotnic in semenk (Pteridophyta & Spermatophyta). Uradni list RS 82/2002.

ANONYMOUS, 2004: Uredba o zavarovanih prosto Zivecih rastlinskih vrstah. Uradni list RS 46/2004.

BaB1j, V., A. SELISKAR, B. VRES & 1. ZELNIK, 2005: Flora in vegetacija kalov in lokev na Krasu. In: Mihevc, A. (ed.):
Kras. Voda in Zivljenje v kamniti pokrajini. Zalozba ZRC, ZRC SAZU, Ljubljana, pp. 83-99.

BAKAN, B., 2006: Slikovni pregled visjih rastlin Prekmurja. Prispevek k poznavanju flore Prekmurja. Razvojni center
Lendava.

BarTOL, M. (ed.) et al., 2022: Mozaik Zivljenja : Natura 2000 Kras. Park Skocjanske jame, Skocjan.

BONCINA, A., A. RozMAN, I. DAKSKOBLER, M. KLOPCIC, V. BABIJ & A. POLJANEC, 2021: Gozdni rastiscni tipi Slovenije
: vegetacijske, sestojne in upravljavske znacilnosti. Oddelek za gozdarstvo in obnovljive gozdne vire Biotehniske
fakultete in Zavod za gozdove Slovenije, Ljubljana.

BRAUN-BLANQUET, J., 1964: Pflanzensoziologie. Grundziige der Vegetationskunde. 3. Auflage. Springer, Wien — New York.

Brus, R., 2010: Growing evidence for the existence of glacial refugia of European beech (Fagus sylvatica L.) in the south-
-eastern Alps and north-western Dinaric Alps. Periodicum biologorum (Zagreb) 112 (3): 239-246.

BUSER, S., 2009: Geoloska karta Slovenije 1: 250.000. Geological map of Slovenia 1: 250,000. Geoloski zavod Slovenije,
Ljubljana.

CEGNAR, T., 1998: Temperatura zraka. In: Fridl, J., D. Kladnik, M. Orozen Adami¢ & D. Perko (eds.): Geografski atlas
Slovenije. DrZava v prostoru in ¢asu. Drzavna zalozba Slovenije, Ljubljana, pp. 100-101.

CERNATIC GREGORIC, A., 2006: Kot v neokrnjeni divjini. Krajinski park Glins¢ica. Primorske novice, $t. 118, 25. maj
2006, pp. 18.

CERNATIC GREGORIC, A, 2016: Krajinski park Beka. In: Strahovnik, V. (ed.): Narvani parki Slovenije. Naravni parki,
izbor nezavarovanih obmocij ter geoparki. GEAart, Nazarje, pp. 120-121.

CoLoMBo, F., 2000: Vichimberch 1249-1361. La breve vita di un castello vescovile, gestito dai conti di Gorizia, in terri-
torio triestino. Archeografo Triestino IV (LX): 183-237.

CoroMBo, E.,, 2002: Il “Taber” di Draga e la genesi delle strutture erette a difesa delle incursioni turche nei dintorni di
Trieste alla fine del Quattrocento. Archeografo Triestino IV (LXII): 285-322.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025

65



66

IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

CusIN, B., 2004: Euphrasia marchesetii Wettst. — Marchesettijeva smetlika In: Cusin, B. (ed.) et al.: Natura 2000 v
Sloveniji - rastline, ZRC, ZRC SAZU, Ljubljana, pp. 89-92.

DAKSKOBLER, 1., 1995: Opis gozdne vegetacije v povirju Glins¢ice (na osnovi dveh ekskurzij, 26. 4. in 16. 5. 1995). Regij-
ska raziskovalne enota Bioloskega instituta ZRC SAZU, Tolmin (Rokopis 9 pp.).

DAKSKOBLER, 1., 2004: Zdruzbe ¢rnega gabra (Ostrya carpinifolia) v Srednjem Posocju (zahodna Slovenija). Razprave
4. razreda SAZU (Ljubljana) 45-2: 37-146.

DAKSKOBLER, 1., 2013: Phytosociological characteristics of beech forests in the colline belt of the sub-Mediterranean re-
gion of Slovenia. Hrvatska misao (Sarajevo) 17 (1) / 13 (61) nova serija sv. 46: 173-189.

DAKSKOBLER, 1., 2014: Phytosociological description of Quercus petraea forest stands with Chamaecytisus hirsutus and
Erica carnea in the Vipavska brda (southwestern Slovenia). Acta Silvae et Ligni (Ljubljana) 103: 1-20.

DAKSKOBLER, 1., 2016: Phytosociological analysis of riverine forests in the Vipava and Reka Valleys (southwestern Slo-
venia). Folia biologica et geologica (Ljubljana) 57 (1): 5-61.

DAKSKOBLER, 1., 2023: Gozdna vegetacija v soteski Reke med Skofljami in Skocjanom (Regijski park Skocjanske jame).
Folia biologica et geologica (Ljubljana) 64 (1): 221-277.

DAKSKOBLER, 1., 2024a: Successional development of shrub-woody vegetation on natural river banks along certain
watercourses in the Julian Alps and their foothills (western Slovenia and northeastern Italy). Hacquetia (Ljubljana)
23 (2): 253-348.

DAKSKOBLER, 1., 2024b: Nekatere znacilnosti rastja in rastlinstva v dolini Suhorice v Brkinih (jugozahodna Slovenija).
Folia biologica et geologica (Ljubljana) 65 (2): 95-165.

DAKSKOBLER, 1., 2025: New community of sycamore maple in northwestern Slovenia (Aconito paniculati-Aceretum
pseudoplatanii ass. nov.). Hladnikia (Ljubljana) 56 (sprejeto v objavo).

DAKSKOBLER, I. & B. VRES, 2011: Localities and sitesd of protected and endangered species Bellevalia romana (L.) Rei-
chenb. (Hyacinthaceae) in Slovenia. Acta Biologica Slovenica (Ljubljana) 54 (1): 55-66.

DAKSKOBLER, I, L. KUTNAR & A. RozMAN, 2015: Bazoljubno borovje v Sloveniji. Zdruzbe ¢rnega in rdecega bora na
karbonatni podlagi in rusja v alpskih dolinah. Studia forestalia Slovenica 144. Silva Slovenica, Gozdarski institut
Slovenije, Ljubljana.

DAKSKOBLER, 1., Z. SADAR & A. CARNI, 2017: Phytosociological analysis of Quercus cerris woods in the sub-Mediterra-
nean phytogeographical region of Slovenia. Folia biologica et geologica (Ljubljana) 58 (2): 5-43.

DAKSKOBLER, 1. & Z. SADAR, 2018: Phytosociological description of mesophilous colline-submontane Fagus sylvatica
and Carpinus betulus forests in Slovenian Istria. Acta Silvae et ligni (Ljubljana) 115: 1-19.

DAKSKOBLER, I. & L. POLDINTI, 2021: Phytosociological analysis of noble hardwood forests (Ostryo-Tilienion platyphylli)
in the Karst and its neighbouring regions (SW Slovenia). Hacquetia (Ljubljana) 20 (2): 327-372.

DAKSKOBLER, I. A. SELISKAR & B. VRES, 2021: Phytosociological analysis of Gladiolus palustris sites in northwestern,
western and southwestern Slovenia. Fitocenoloska oznaka rastis¢ vrste Gladiolus palustris v severozahodni, zaho-
dni in jugozahodni Sloveniji. Folia biologica et geologica (Ljubljana) 62 (1): 59-159.

DAKSKOBLER, I. & A. MARTINCIC, 2023: Vegetation of moist rock crevices and (slope) debris in the Lis¢ak gorge (the
Baca Valley, Julian Alps). Folia biologica et geologica (Ljubljana) 64 (1): 5-100.

DAKSKOBLER, I., B. DOLINAR, J. M. KOCJAN, Z. SADAR, S. TEPEH, T. SCHEIN, . BRESCAK, E. KOBLAR HABIC, S. KOBLAR
Hasi¢, F. PoLjSAKk & B. VRES, 2024: Himantoglossum adriaticum H. Baumann. Notulae ad floram Sloveniae.
Hladnikia (Ljubljana) 54: 16-33.

DOLINAR, B., 2025: Kukavicevke v Sloveniji. 2. izdaja. Pipinova knjiga, Podsmreka.

FeoLI CHIAPELLA, L. & L. POLDINI, 1993: Prati e pascoli del Friuli (NE Italia) su substrati basici. Studia Geobotanica
(Trieste) 13: 3-140.

FrajMAN, B., 2005: Porocilo o delu botanicne skupine. In: Planinc, G. (ed.): Raziskovalni tabor Studentov biologije De-
kani 2004. Drustvo biologov Slovenije, Ljubljana, pp. 15-24.

Gawms, L., 1998: Pokrajinsko ekoloska sestava Slovenije. In: Gams., I. & I. VriSer (eds.): Geografija Slovenije. Slovenska
matica, Ljubljan, pp. 214-269.

JAKOB, A., 2024: Leptodon smithii in Rhodobryum ontariense. V: Strgulc Kraj$ek, S. (ed.): Nova nahajali$ca vrst - New
localities 54, Mahovi (Bryophyta). Hladnikia (Ljubljana) 54: 84-85.

JALAS, ]. & J. SUOMINEN, 1967: Mapping the distribution of European vascular plants. Memoranda Societatis pro Fauna
et Flora Fennica (Helsinki) 43: 60-72.

JogaN, N., V. BABIJ & B. VRES: 1997: Prispevek k poznavanju flore Brkinov in Primorske, jugozahodna Slovenija. Raz-
iskovalni tabor $tudentov biologije Podgrad ‘96 (ur. M. Bedjanic¢), ZOTKS, Ljubljana, pp. 75-102.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025



‘ IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

JogaN, N., T. BACIC, B. FRAJMAN, 1. LESKOVAR, D. NAGLIC, A. PODOBNIK, B. RozMAN, S. STRGULC - KrRAJSEK & B.
TRCAK, 2001: Gradivo za Atlas flore Slovenije. Center za kartografijo favne in flore, Miklavz na Dravskem polju.

JoGaN, N., M. KALIGARIC, I. LESKOVAR, A. SELISKAR & J. DOBRAVEC, 2004: Habitatni tipi Slovenije HTS 2004. Agen-
cija Republike Slovenije za okolje, Ljubljana.

KALIGARIC, M., 1997: Rastlinstvo Primorskega krasa in Slovenske Istre: travniki in pasniki. Zgodovinsko drustvo za
juzno Primorsko, Znanstveno raziskovalno sredis¢e Republike Slovenije Koper (Annales majora), Koper.

KALIGARIC, M., 2004: Himantoglossum adriaticum H. Baumann - jadranska smrdljiva kukavica. In: Cusin, B. (ur.):
Natura 2000 v Sloveniji Rastline. Zalozba ZRC SAZU, pp. 102-106.

KALIGARIC, M. & L. POLDINI, 1997: Nuovi contributi per una tipologia fitosociologica delle praterie magre (Scorzone-
retalia villosae H-i¢ 1975) del Carso nordadriatico. Gortania (Udine) 19: 119-148.

Kozmic, F., S. BEHRIC & U. Sic, 2023: Prispevek k poznavaniju plevelne in ruderalne vegetacije Prekmurja (SV Slove-
nija). Hladnikia (Ljubljana) 52: 46-60.

MARCHESETTI, C., 1896-1897: Flora di Trieste e de‘ suoi dintorni. Trieste.

MAYER, E., 1955: Pripravijalna dela za floro Slovenije. I1. Odontites Hall., II1. Euphrasia L. Razprave 4. razreda SAZU
(Ljubljana) 3: 7-66.

MEZZENA, R., 1986: Lerbario di Carlo Zirnich (Ziri). Atti Mus. civ. Stor. nat. Trieste (Triste) 38 (1): 1-519.

MARTINCIC, A, 2024a: New checklist and the Red list of the mosses (Bryophyta) of Slovenia. Hacquetia (Ljubljana) 23
(1): 69-118.

MARTINCIC, A. 2024b: New checklist and the Red list of the hornworts (Anthocerotophyta) and liverworts (Marchanti-
ophyta) of Slovenia. Hacquetia (Ljubljana) 23 (2): 175-197.

MARTINCIC, A., T. WRABER, N. JoGAN, A. PODOBNIK, B. TURK, B. VRES, V. RAVNIK, B. FRAJMAN, S. STRGULC KRrAJ-
$EK, B. TRCAK, T. BACIC, M. A. FISCHER, K. ELER & B. SURINA, 2007: Mala flora Slovenije. Klju¢ za doloéanje
praprotnic in semenk. Cetrta, dopolnjena in spremenjena izdaja. Tehniska zalozba Slovenije, Ljubljana, 967 pp.

MARTINT F, G. BERTANL, F. BoscuTTI, A. BRUNA, A. DANELUTTO, R. PAVAN & C. PERUZOVICH, 2023: Flora del Friu-
li Venezia Giulia. Repertorio critico diacronico e atlante corologico. Forum, Udine.

MUCINA, L., H. BuLtMANN, K. DIERSSEN, K., J.-P. THEURILLAT, T. Raus, A. CARNI, K. SUMBEROVA, W. WILLNER, J.
DENGLER, R. G. GAarcia, M. CHYTRY, M. HAJEK, R. D1 PIETRO, D. IAKUSHENKO, J. PALLAS, F. J. A. DANIELS, E.
BERGMEIER, A. SANTOS GUERRA, N. ERMAKOV, M. VALACHOVIG, ]. H. J. SCHAMINEE, T. LYSENKO, Y. P. DIDUKH,
S. P1GNATTI, J. S. RODWELL, J. CAPELO, H. E. WEBER, A. SOLOMESHCH, P. DiMmorPouLOSs, C. AGUIAR, S. M. HEN-
NEKENS & L. TicHY, 2016: Vegetation of Europe: hierarchical floristic classification system of vascular plant,
bryophyte, lichen, and algal communities. Applied Vegetation Science 19: 3-264.

Nimis, P. L., L. POLDINI & S. MARTELLOS, 2006: Guide alla Flora - III. Guida illustrata alla flora della Val Rosandra
(Trieste). Le guide di Dryades 4 — Serie Florae III (F - III). Ed. Goliardiche, Trieste.

OGRIN, D., 1998: Podnebje. In: Fridl, J., D. Kladnik, M. Orozen Adami¢ & D. Perko (eds.): Geografski atlas Slovenije.
Drzava v prostoru in casu. Drzavna zalozba Slovenije, Ljubljana, pp. 110-111.

PISKERNIK, M., 1988: Susna travisca slovenskega Primorja - pred 30 leti. Lokev - Divaca. 21 pp. + preglednice.

PISKERNIK, M., 1991: Gozdna, travniska in plevelis¢na vegetacija Primorske. Strokovna in znanstvena dela 106, IGLG
Ljubljana.

PISKERNIK, M., 1993: Mikroreliefne gozdne zdruzbe slovenskega ozemlja. Strokovna in znanstvena dela 113. Gozdar-
ski intitut Slovenije, Ljubljana.

PopaNt, J., 2001: SYN-TAX 2000. Computer Programs for Data Analysis in Ecology and Systematics. User's Manual,
Budapest.

PoLpiINI, L., 1978: La vegetazione petrofila dei territori carsici nordadriatici. Spominski zbornik Maksa Wraberja
1905-1972. Poro¢ila Vzhodnoalpsko-dinarskega drustva za proucevanje vegetacije (Ljubljana) 14: 297-324.

PoLpINT, L., 1982: Ostrya carpinifolia-reiche Wilder und Gebiische von Friaul-Julisch-Venezien (NO-Italien) und Na-
chbargebieten. Studia Geobotanica (Trieste) 2: 69-122.

PoLDINI, L., 1989: La vegetazione del Carso isontino e triestino. Ed. Lint, Trieste.

PoLbiny, L., 2009: La diversita vegetale del Carso fra Trieste e Gorizia. Lo stato dell ambiente. Edizione Goliardiche, Trieste.

PorpiNI L., M. GoMmBACH, F. MARTINI F. & E. ToseLL1, 1981: La flora e la vegetazione della Val Rosandra. Atti Conv.
Internaz. sulla Val Rosandra, Comune di San Dorligo della Valle, Trieste, pp. 250-267.

PospicHAL, E., 1897-1899: Flora des Osterreichischen Kiistenlandes. I-11, Franz Deuticke, Leipzig-Wien.

PUNCER, I. & M. ZUPANCIC, 1979: Novi zdruzbi gradna v Sloveniji (Melampyro vulgati-Quercetum petraeae ass. nova
s. lat.). Scopolia (Ljubljana) 2: 1-47 + fitocenoloske tabele.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025

67



68

IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ... ‘

REPOLUSK, P., 1998: Podgrajski kras, Cicarija in Podgrajsko podolje. In: Perko, D. & M. Orozen Adamic¢ (eds.): Slove-
nija — pokrajina in ljudje. Mladinska knjiga, Ljubljana, pp. 258-267.

SADAR, Z. & I. DAKSKOBLER, 2015: Bukev (Fagus sylvatica) v jugozahodnem delu Slovenske Istre - nahajalisca in fito-
cenoloska oznaka rastis¢. Gozdarski vestnik (Ljubljana) 73 (5-6): 259-271.

SELISKAR, T., B. VRES & A. SELISKAR, 2003: FloVegSi 2.0. Favna, flora, vegetacija in paleovegetacija. Racunalniski
program za urejanje in analizo bioloskih podatkov. Bioloski institut ZRC SAZU, Ljubljana.

SiLc, U. & A. CarNT, 2012: Conspectus of vegetation syntaxa in Slovenia. Hacquetia (Ljubljana) 11 (1): 113-164.

SKORNIK, S., I. PAUSIC, B. BAKAN & M. KALIGARIC, 2023: Katalog polnaravnih travis¢ Slovenije. Univerza v Mariboru.
Fakulteta za naravoslovje in matematiko, Maribor.

VALIC, A. et al,, 2023: Krajinski park Beka in Naravni rezervat dolina Glinsc¢ice. Dokumentarni film, RTV Slovenija,
Ljubljana.

VERBIG, J., D. BABNIK, A. CARNI, T. CELIK, I. DAKSKOBLER, F. Ktizm1¢, B. Lukac, B. MoLJK, J. SusIN, U. SiLc, S. VE-
LIKONJA BOLTA, J. VERBIC, B. VRES, B. ZAGORC, T. ZNIDARSIC & V. ZNIDARSIC PONGRAC, 2020: Kmetovanje na
vrstno bogatih travnikih : zakljucno porocilo o izvedbi raziskovalnega projekta ciljnega raziskovalnega programa
»Zagotovimo si hrano za jutri“. Kmetijski institut Slovenije, Ljubljana. 74 pp. http://www.dlib.si/details/
URN:NBN:SI:DOC-2LP1S3BC.

Vipic, N. J., T. Prus, H. GREMAN, M. ZuPAN, A. Lisec, T. KraL), B. VR§CAJ, J. RUPREHT, M. SPORAR, M. SUHADOLC,
R. MIHELIC & F. LOBNIK, 2015: Tla Slovenije s pedolosko karto v merilu 1: 250 000. Soils of Slovenia with soil map
1: 250 000. European Union & University of Ljubljana, Luxemburg, Ljubljana, 152 pp. + zemljevidi.

WRABER, T., 2001: Ali je Zajbelj v Sloveniji samonikel? IS¢emo nahajalis¢a Zajblja! Kras (Sezana) 45: 40.

ZEGA, B., 1968: Beka, Ocizla. In: Savnik R. et al. (eds.): Krajevni leksikon Slovenije. 1. knjiga Zahodni del Slovenije.
Drzavna zalozba Slovenije, Ljubljana, pp. 303 in 325.

ZELNIK, 1., 2011: Wet meadows with Purple Moor-grass (Molinia caerulea) in Slovenia. Acta Biologica Slovenica (Lju-
bljana) 54 (2): 53-71.

ZUPANCIC, B., 1998: Padavine. In: Fridl, J., D. Kladnik, M. Orozen Adami¢ in D. Perko (eds.): Geografski atlas Slove-
nije. Drzava v prostoru in ¢asu. Drzavna zalozba Slovenije, Ljubljana, pp. 98-99.

ZUPANCIC, M., 1999: Novosti o gozdno-grmiscni vegetaciji slovenskega submediterana. Razprave 4. razreda SAZU
(Ljubljana) 40 (8): 195-313.

ZUPANCIC, M. & V. ZAGAR, 2008: Secondary Austrian pine forest on the Slovene Karst. Sekundarni gozd ¢rnega bora
na slovenskem Krasu. Razprave 4. razreda SAZU (Ljubljana) 49-1: 207-240.

ZUPANCIC, M. & B. VRES, 2018: Phytogeographic analysis of Slovenia. Fitogeografska oznaka Slovenije. Folia biologica
et geologica (Ljubljana) 59 (2): 159-211.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025



IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

FOTOGRAFIJE
(PHOTOS)

Avtor (author): Igor DAKSKOBLER

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025 | 69



70

IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ... ‘

Slika 8: Erozijsko pobocje nad desnim bregom Grize pod Beko. Slika 9: Potok v dolini Korosca, pri Besko-Ocizeljskih jamah.
Figure 8: Erosion area on the right bank of Griza under Beka. Figure 9: Brook in the Korosca valley near the Beka-Ocizla
holes.

Slika 10: Potok Griza. Slika 11: Zdruzba ¢rnega gabra in velecvetne mrtve koprive
Figure 10: Brook (stream) of GriZa. (Lamio orvalae-Ostryetum carpinifoliae) v dolini Glins¢ice
vzhodno od Botaca.

Figure 11: Stand of the association Lamio orvalae-Ostryetum
carpinifoliae in the Glini¢ica valley east of Botac.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025



IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Slika 12: Gozd bukve in gradna (Seslerio autumnalis-Fagetum) Slika 13: Zdruzba puhastega hrasta in ¢rnega gabra

nad desnim bregom GriZe pod Beko. (Aristolochio-Quercetum pubescentis) in meliséa v GriZi.
Figure 12: Stand of the association Seslerio autumnalis- Figure 13: Stands of the association Aristolochio
Fagetum on the right bank of GriZa under Beka. luteae-Quercetum pubescentis and screes in Griza.

Slika 14: Zdruzba crnega gabra in Smarne hrusice Slika 15: Drugotni gozd, spremenjeni nekdanji nasad crnega
(Amelanchiero ovalis-Ostryetum), Griza. bora (Seslerio autumnalis-Pinetum nigrae peucedanetosum
Figure 14: Stands of the association Amelanchiero cervariae), Trenka.

ovalis-Ostryetum, Griza. Figure 15: Secondary Pinus nigra wood (Seslerio autumnalis-

Pinetum nigrae peucedanetosum cervariae), Trenka.
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Slika 16: Pionirski log ¢rne jelse (Lamio orvalae-Alnetum
glutinosae), Korosca.

Figure 16: Pioneer riparian stand with dominant Alnus
glutinosa (Lamio orvalae-Alnetum glutinosae), Korosca.

Slika 17: Sestoj sintaksona Danthonio-Scorzozoneretum
villosae holcetosum lanati var. Onobrychis arenaria pri cerkvi
sv. Marije Magdalene (Ocizla).

Figure 17: Stand of the syntaxon Danthonio-Scorzozoneretum
villosae holcetosum lanati var. Onobrychis arenaria near

the church of St. Mary Magdalene (Ocizla).

Slika 18: Sestoj variante Danthonio-Scorzoneretum villosae
holcetosum lanati var. Molinia arundinacea z ilirskim
meckom pri Beki, pozno pomladanski aspekt.

Figure 18: Stand of the variant Danthonio-Scorzoneretum
villosae holcetosum lanati var. Molinia arundinacea with

Gladiolus illyricus at Beka, late spring aspect.
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Slika 19: Sestoj variante Danthonio-Scorzoneretum villosae
var. Himantoglossum adriaticum pri cerkvi sv. Marije
Magdalene (Ocizla). Vrstno bogat travnik, Natura 2000
habitatni tip Vzhodna submediteranska suha travisca
(Scorzoneretalia villosae).

Figure 19: Stand of the variant Danthonio-Scorzoneretum
villosae var. Himantoglossum adriaticum near the church of
St. Mary Magdalene (Ocizla). Species-rich meadow, Natura
2000 habitat type Eastern sub-Mediterranean dry grasslands
(Scorzoneretalia villosae).
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Slika 20: Zdruzba micnega sitevika (Aira elegantissima), Slika 21: Mejica ¢rne jelSe (Alnus glutinosa) na travniku
navadnega bingeljca (Vulpia myuros) in navadnega vzhodno od Beke, rastise ilirskega mecka.

predivovca (Filago vulgaris) - Hypochaerido radicatae- Figure 21: Hedge with Alnus glutinosa on the meadow east
Airetum elegantissimae nom. prov., Ocizla. of Beka, site of Gladiolus illyricus.

Figure 20: Plant community of Aira elegantissima, Vulpia
myuros and Filago vulgaris - Hypochaerido radicatae-
Airetum elegantissimae nom. prov., Ocizla.

Slika 22: Melisc¢a Jacquinovega bodicnika in kranjske bilnice Slika 23: Kal Na Mazariji pri Beki, spomladanski videz.
(Festuco carniolicae-Drypidetum jacquinianae), Griza. Figure 23: Muddy pond near Beka (Na Mazarija), spring
Figure 22: Screes with dominant Drypis spinosa subsp. aspect.

jacquiniana (Festuco carniolicae-Drypidetum jacquinianae),

Griza.
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Slika 24: Jadranska smrdljiva kukavica (Himantoglossum Slika 25: Velecvetni ralovec (Serapias vomeracea), travnik
adriaticum), Ocizla. vzhodno od Beke.
Figure 24: Himantoglossum adriaticum, Ocizla. Figure 25: Serapias vomeracea, meadow east of Beka.

Slika 26: Gorska logarica (Fritillaria montana) nad GriZo. Slika 27: Ilirski mecek (Gladiolus illyricus), Beka.
Figure 26: Fritillaria montana (syn. F. orientalis) above Griza. Figure 27: Gladiolus illyricus at Beka.
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Slika 28: Francoska lepnica (Silene gallica), opuséena njiva Slika 29: Metuljasta kukavica (Orchis papilionacea,
pri Beki. sin. Anacamptis papilionacea), Breg pri Beki
Figure 28: Silene gallica on abandoned field at Beka. Figure 29: Orchis papilionacea (syn. Anacamptis

papilionacea), at Breg near Beka.

Slika 30: Zajbelj (Salvia officinalis) na opuséenem pasniku Slika 31: Orjaski cer (Quercus cerris) pod potjo z Beke v Botac.
nad desnim bregom Glini¢ice vzhodno od Botaca. Figure 31: Old and big Quercus cerris under the path from
Figure 30: Salvia officinalis on abandoned pasture above Beka to Botac.

the right bank of Glinscica east from Botac.

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025

75






IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

PREGLEDNICE

(TABLES)

FOLIA BIOLOGICA ET GEOLOGICA 66/1 -2025 | 77



78

IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Preglednica 1 (Table 1): Fraxino orni-Aceretum pseudoplatani, Lamio orvalae-Ostryetum, Seslerio autumnalis-Quercetum petraeae, Seslerio autumnalis-Fagetum

Zaporedna stevilka popisa (Number of relevé) 1123|4516 7891011 ][12[13|14|15|16]17]18]|19

RSl |83 ZFIR| T IR TIR|IEIY YT S

Stevilka popisa v podatkovni bazi (Database number of relevé) RS |3 |8 &|3|2Lx|8| L 222 R

QNIRINJINININININJINININRRINJINKRN|R| R RIRR

Nadmorska visinavm (Altitude in m) 270 [ 190 | 190 | 370 | 225 | 225 | 220 | 200 | 218 | 400 | 350 | 380 | 335 | 235 | 270 | 339 | 300 | 275 | 330

Lega (Aspect) NE| O | O |NW|NWW| 0 | 0 NE | W | SW [SWW| NW | NE | NW | NNE | NEE | NNE

Nagib v stopinjah (Slope in degrees) 40100 (35|00 1T ]2 |2)|2]2 {21530 20|30]30]30

Mati¢na podlaga (Parent material) Gr | Pr| Pr| Pr|PS | FIl | FL|AI | Al |AFl| Fl | FI | H L | AL| L L Fl | F

Tla (Soil) Re |Flu | Re | Flu | Re | Re | Re | Re |Flu|Re|Eu| Eu| Eu| Eu| Re| Eu| Eu| Eu | Eu

Kamnitost v % (Stoniness in %) 8 |40 |20 1 | 60|20 10|10 |5 ]2/ 0 5 5 0120 0 5 5

Zastiranje v % (Cover in %)

Zgornja drevesna plast (Upper tree layer) E3b | 80 | 60 | 80 [ 80 | 80 | 80 | 80 | 70 | 80 | 80 | 80 | 90 | 80 | 70 | 80 | 70 | 80 | 80 | 80

Spodnja drevesna plast (Lower tree layer) E3a| - . « | 10{10]10{10| -« |10]| « |10}« [5|17]|10]2]71]T710]70

Grmovna plast (Shrub layer) E2 | 10 | 30 |20 | 50 | 40 | 30 | 30 | 30 | 20 | 50 | 10 | 5 (20| 10| 20| 20 | 30| 10| 10

Zeliscna plast (Herb layer) E1 | 30| 8 | 60 | 80 | 50 | 70 | 60 | 50 | 60 | 90 | 60 | 50 | 80 | 80 | 60 | 70 | 80 | 40 | 70

Mahovna plast (Moss layer) EO |40 |10 0|5 (3{3|2|«|5|5]0|0[5]5]|105|5]5]10

Maksimalni premer dreves (Maximum tree diameter) eam | 30| 25| 25|30 |30 | 25|40 | 20 | 25| 25|40 | 35| 40 | 35| 40 | 50 | 40 | 45| 25

Maksimalna visina dreves (Maximum tree height) m |17 1510 |20| 17|18 |22 16| 17|10 | 20| 22| 20| 20 | 18| 28| 28| 25 | 17

Stevilo vrst (Number of species) 37 1 24 | 30 | 68 | 55| 52 | 52| 54|36 |61|32(2|17|30]|4 4|42 4

Velikost popisne ploskve (Relevé area) m? | 400 | 200 | 200 | 200 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400

s | s ||| vw|lv|lvlv w2 <3| 2|2/2(2|wvu|lwn

o~ o~ o~ o o~ o~ o~ o~ o~ [=a) o o~ o o o o (=3 o~ o~

Datum popisa (Date of taking relevé) SIS |88 |1¥ 8821191 g/g/&ss

sle|g|S|g|lg|g|g|g|2lg|g|d |22 g2\

=} ~ ~ w < < < < < [¥a) < =) ~ < < < < < <

< | B2

o S| E|E

Nahajalisce (Locality) clelcls|lslslals E|S|2 8|25 %

S sl | S| S|lg| 2|2l 2|2 ||V |s| s

S| 8|S |E|E|E|\2 222|525 |E|2|5/8/ 5 2|8

S| G| 5|5 |5 |G |5 |&5|5|G|la s|ls|la| a8 85|38

QNN QY DI x

Srednjeevropski kvadrant (Quadrant) N I N I S O B = S B N I § RN I S I S N B S I BN

(=3 (=3 (=3 (=3 (=3 o o o o o (=] o o o o o (=3 (=3 (=3

[l B T I S - < T BN = B < = - I = e - A =R

Koordiate GKY (0-48 m o 2|2|B|5 2858|882 52 8555 |8

A A < < < < < < < < < < < < < < A A A

e IR I T =T < B T = = v i I < B o B T =T - B = 8

Koordinate GK X (0-48) m g8 52|38 8|82 |c|E|lz k|85l B

RIIRIIINRNIFI|IIIRIRNF|IFIRIRIFNIFI I RIRIRIF|R
Diagnosticne vrste sintaksonov (Diagnostic species of syntaxa) Pr.
TA | Tilia platyphyllos EBbf 1 .| . . . . . . . . . . 1 . . 2
TA | Tilia platyphyllos Eaf 1 E N o N . . . . . . e+ | . . . - | 4
FS | Mycelis muralis Bg1y+ - C T . . . . . . . e+ ] . . . - | 4
TA | Acer pseudoplatanus Bbj 1 o . . . N . . . . CI S . . <3
TA | Acer pseudoplatanus Bal + - | - . . . . . . . . . . . . . . . <1
TA | Acer pseudoplatanus E2b ) - . . . 30+ |+ . . e+ . . . . . o+ | . 5
TA | Acer pseudoplatanus E2ag +f - | +]| - 2 T+ 1|+ - 1 . . e+ [+ T+ |+ 13
TA | Acer pseudoplatanus By - |- -2 - 1]+ . . T+ |5
QI | Ruscus aculeatus 11 CI N o I T I E N R O N )
QP | Digitalis laevigata B+ + - L O N T R T I B
Co | Acer monspessulanum E3b ] 1 . . . . . . . . . . 1
Co | Acer monspessulanum E2a . . . . . . . e+ . 1
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé)

Ql | Asparagus acutifolius E2a . . . . . . . . 1
AT | Campanula pyramidalis E1 . . . . . . . . . . . 1
FS | Prunus avium E3 . . . . . . . . . r r| 3
FS | Prunus avium E2b . . . . . . . . . . r |2
TA | Geranium robertianum E1 . . . . . . . . . . . 1
AT | Ceterach officinarum E1 . . . . . . . . . . .
TA | Juglans regia E3a . . . . . . . . . . . 1
TA | Juglans regia E2 . . . . . . . . . . 1
QP | Ostrya carpinifolia E3 200+ 2+ T3 -6
QP | Ostrya carpinifolia E2b . . | . . . . . . . o+ | 4
QP | Ostrya carpinifolia E2a S [ O O + +15
AF | Lamium orvala E1 2 o] . r 1 15
FS | Brachypodium sylvaticum E1 1 el 4+ - + 9
FS | Mercurialis perennis E1 + |1 CE S + r 8
RP | Ligustrum vulgare E2a +1 - - . 7
Al | Rubus caesius E1 + . . « | 6
FS | Viola reichenbachiana E1 1 . . . . . . . . 6
FS | Lilium martagon E1 + | + . . . . . . . . 6
FS | Asarum europaeum subsp. caucasicum E1 . . . . e+ . . 5
MuA | Aconitum lycoctonum E1 + | . . . . . . . . . . . 5
FS | Polygonatum multiflorum E1 + | F O O S S T I A O Y
EC | Crocus vernus subsp. vernus E1 + | . o | . . . . . . . . . |5
EC | Galanthus nivalis E1 + . . . PR T . . . . 5
QF | Ranunculus ficaria (Ficaria verna) E1 + 0 - - . . . . . . . .4
FS | Galeobdolon montanum E1 . P O O T T e e e B )
TA | Ulmus glabra B3 2 o | . . . . . . . . .3
TA | Ulmus glabra E2 1 P O O S T I A O O ')
FS | Melica nutans E1 . . . . . . . . . . . 3
TA | Tilia cordata B3 + . . . . 2
FS | Daphne mezereum E2a . . . . <13
AG | Alnus glutinosa E3b 213 . . . . . -3
EC | Ornithogalum pyrenaicum E1 + . . . . . . .13
FC | Physalis alkekengi E1 . . . . . . . .12
MuA| Senecio nemorensis E1 + . . . . . . . . . 2
MuA | Veratrum album E1 . . . . . . . . 2
MA | Ornithogalum umbellatum (0. divergens) E1 . . . . . . . . 1
MuA | Chaerophyllum sp. E1 . . . . . . 1
FS | Campanula trachelium E1 . . . . . . . . . . . 1
TA | Thalictrum aquilegiifolium E1 . . . . . . . . . . |
FS | Pulmonaria officinalis E1 . . . . . . . . . . .
GU | Alliaria petiolata E1 . . . . . . . . . . .
GU | Allium vineale E1 . . . . . . . . . . . 1
QR | Quercus petraea E3b . 3+ 4| 4| 4] 4 301 410
QR | Quercus petraea E1 . P I N AU PO [NFI RO I S T
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Zaporedna Stevilka popisa (Number of relevé) 0112013141516 (17 ]18| 19| Pr.
QP | Quercus pubescens E3 1 LI S I O I S S A S 6
QP | Quercus pubescens E1 +1 - - . . . . . . 1
FB | Carex humilis E1 +0 -+ - . . . . . 1] 3
GS | Geranium sanguineum E1 1 . . . . . . . . . 1
FB | Carex hallerana E1 1 o | . . . . . . . 0
FB | Peucedanum oreoselinum E1 1 o | . . . . . . . |
DF | Dictamnus albus E1 1 ol . . . . . . . .
GS | Trifolium rubens E1 +1 - - . . . . . . .0
GS | Polygonatum odoratum E1 I e T T e e e T |
GS | Silene nutans (incl. subsp. livida) E1 + . . . . . . . . . 1
GS | Anthericum ramosum E1 + . . . . . . . . 1
SV | Betonica officinalis subsp. serotina E1 +1 - - . 1
SV | Polygala nicaeensis subsp. mediterranea E1 +1 - - 1
SV | Leucanthemum platylepis E1 +1 - . 1
FB | Centaurea triumfettii E1 +1 - . . . . 1
FB | Bromopsis erecta E1 + . . . . . 1
FB | Inula hirta E1 + . . . . . . 1
FB | Buphthalmum salicifolium E1 +1 - - . . . 1
DS | Euphorbia fragifera E1 +1 - - . . 1
NS | Phyteuma zahlbruckneri E1 +q - - . . . . . . 1
QP | Quercus cerris E3b 2+ 1 CO AT N I I I R
QP | Quercus cerris E2a . . . . . . . . . . 1
QP | Quercus cerris E1 . . o T T O R B P ]
FS | Carpinus betulus E3b . 3 20 . O oo . .7
FS | Carpinus betulus E3a . 1 S| 1 1 . . . 8
FS | Carpinus betulus E2b . . s R . - | 4
FS | Carpinus betulus E2a . . A . . . . . |
FS | Carpinus betulus E1 . 1 . P T e T I . . 4
FS | Fagus sylvatica E3b . . . . e 114|311 4
FS | Fagus sylvatica E2a . . . r| o+ . . 3
FS | Fagus sylvatica E1 . . B o+ 3
TG | Lilium carniolicum E1 . . . . . + |+ . . 2
QR | Castanea sativa E3b [ O T T T O I 11 4
QR | Castanea sativa E3a . . . . . . . . 1 1
VP | Calamagrostis arundinacea E1 . . . . . . . . 2 1
EP | Molinia arundinacea E1 . . . . . . 1 1
EP | Frica carnea E1 [ R R +11
VP | Avenella flexuosa E1 . . . . . . . +1 1
QR | Calluna vulgaris E1 . . . . . . . o] +11
VP | Hieracium murorum E1 . . . . . . . . . +1 1
VP | Atrichum undulatum E0 . . . . . . . o] . +1 1
VP | Polytrichum formosum E0 . . . . . . . o] . +1 1
QF | Carex montana E1 . . . . . . . . . +1 1
QR | Lembotropis nigricans E1 e T T T A A I RN B
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Zaporedna Stevilka popisa (Number of relevé)

QR | Pteridium aquilinum E1 . . . . . . +1 1

Co | Carpinion orientalis
Sesleria autumnalis E1 s 4|33 44444133718
Helleborus multifidus subsp. istriacus E1 1 1121 <1 1 1T+ - 13
Cnidium silaifolium E1 [N T TR BN . [ RS VI (I .8
Asparagus tenuifolius E1 [ T (R T [ IR . . . |5
Coronilla emeroides E2 . . . . . L e I o I S <4
Knautia drymeia subsp. tergestina E1 L I S . . . e+ | . - |4
Mercurialis ovata E1 . 1 . . e+ ] . . . . 3
Acer monspessulanum E3a . . e+ . . B A . 3
Acer monspessulanum E1 . + |+ - <13
Asparagus acutifolius E2a + . . . -1
Frangula rupestris E2b + . . . . . .
Carpinus orientalis E3a . . - |+ . . . . 1
Carpinus orientalis E2b . . . . . + | . . . 1

QP | Quercetalia pubescenti-petraeae
Fraxinus ornus E3 + 1 <1 1 1 T+ ]+ 1115
Fraxinus ornus E2b L S A . 1 . 1 1 2|12
Fraxinus ornus E2a + | - 1 1 1 1 1 . 1 . . 1|14
Fraxinus ornus E1 . . 1 1 . . 1 . 1 . . 7
Convallaria majalis E1 + | 1|+ . . . . el + |2+ +]9
Sorbus aria (Aria edulis) E3 + |« 01 T O O S I BT (i s
Sorbus aria (Aria edulis) E2 N BV S S R T RE i R I B
Sorbus aria (Aria edulis) E1 . . . . . . [ R I B .12
Tamus communis E1 I T I e e T T T B e B A |
Tanacetum corymbosum E1 . e+ | - . e+ |1 1 . 1 6
Melittis melissophyllum E1 P T O IO O R T A i e O
Sorbus torminalis E3a . . |+ . . . . . . 2
Sorbus torminalis E2b ol O T O O R s +1 3
Sorbus torminalis E2a 1 + 1T+ . - | 4
Sorbus torminalis E1 + o+ | . . 2
Lathyrus venetus E1 + + | . . . 4| . 4
Orchis purpurea E1 + . . [ T N R ]
Sorbus hungarica E3b . . . . . . . . 1
Sorbus hungarica E2b . . S T . . . . 2
Sorbus hungarica E2a . . . . r| . . . . . . 1
Cotinus coggygria E2b . . . . . N N <2
Viola alba subsp. scotophylla E1 . . . 1 . . . . . . .2
Sorbus austriacass. lat. E2a e+ . . . . . . . . . 2
Carex flacca E1 + | . . . [ R . . . . .12
Cornus mas E2 P O N R R T AT A S B I}
Prunus mahaleb E2b . . . . . . . . . . . 1
Prunus mahaleb E1 . . . . . . . r . . . 1
Sorbus domestica E3a . . . RN T . . . . . 1
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Zaporedna Stevilka popisa (Number of relevé) 0 (1 1213141516 |17 18|19 | Pr
Sorbus domestica E2b o |+ . . . . . . 1
Euonymus verrucosus E2a . . . . + . . . . . 1
Campanula persicifolia E1 F N T S O i B R |
EC | Erythronio-Carpinion
Primula vulgaris E1 . [ I 1 N T I n
Erythronium dens-canis E1 . . R I . . . . 113
AF | Aremonio-Fagion
(yclamen purpurascens E1 1 . . . 1 1 I R e |
Cardamine enneaphyllos E1 . . . . . . . . . .13
Al | Alnion incanae
Frangula alnus E1 + | . 1
Viburnum opulus E2 . <12
Popuslus nigra E3 . . . .
Carex pendula E1 . . . . . . 1
Lythrum salicaria E1 . . . . . . . . 1
Equisetum arvens E1 . . . . . . . . 1
TA | Tilio-Acerion
Euonymus latifolia E2 . . . . . . . . . .2
Acer platanoides E3b . . . . . . . . . . 1
Acer platanoides E1 + | . . . . . . . . . 1
Aruncus dioicus E1 . . . . . . . . . . 1
FS | Fagetalia sylvaticae
Salvia glutinosa E1 L I e e B O O r| 15
Symphytum tuberosum E1 . 1 . T T T . . 110
Euphorbia dulcis E1 [ O I A [ A U BRI B )
Galium laevigatum E1l P T T R i I T I e A
Lathyrus vernus E1 . . . -1 1 P I T T N A 4
Heracleum sphondylium E1 e |+ | - . . . . . . . 3
Sanicula europaea E1 . . . . . . . . . . 3
Carex sylvatica E1 . . . . . . 3
Prenanthes purpurea E1 [N P RO + |2
Sambucus nigra E2 o] + + 2
Neottia nidus-avis E1 . <1
Scrophularia nodosa E1 . . < 1
Euphorbia amygdaloids E1 . . . . . 1
Fraxinus excelsior E2a . . . . . . . . . 1
(ephalanthera damasonium E1 . [ T . . . . . . 1
QR | Quercetalia roboris
Serratula tinctoria E1 + | . . . e+l + ]+ . 1 5
Hieracium racemosum E1 1 . . . P BT . . 1 3
QF | Querco-Fagetea
Carex digitata E1 + |+ | . . T+ |+ +]1 1116
Hedera helix E3a . e+ . o+ . . <110
Hedera helix £l O T T A i A T TR R A V/}
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Zaporedna Stevilka popisa (Number of relevé)

Hepatica nobilis E1 + |+ | + 1 1 . 1 1 0 n
Corylus avellana E2b 1 e+ . . el e+ . . 110
Anemone nemorosa E1 + 2| - . . [ IR <1+ r |0
Acer campestre E3b P R S R R I A PR P I
Acer campestre E3a . . . 1 e+ | . 1 . . . 7
Acer campestre E2b . . CI T . . . . . - 13
Acer campestre E2a . e |+ | - . . . 1 . . . 6
Acer campestre E1 + | . 10+ | S R 1 . . 8
(lematis vitalba E3a + | . . . . . . . . . .| 4
(lematis vitalba E2a + | - . . . . . . . e+ . 7
(lematis vitalba E1 P T I e 2
Malus sylvestris E2 o T B + + 1 +16
Ulmus minor E2 . . + . 3
Aegopodium podagraria E1 + + | . .13
(rataegus laevigata E2a + . . .13
(Cephalanthera longifolia E1 + |+ | + . . . . .13
Pyrus pyraster E2a r . . . . . .12
Listera ovata E1 . . o+ ] . . 2
(rataegus laevigata E2b . e+ |+ . . . . 2
Viola riviniana E1 . . . . . . . . . . 1
Epipactis microphylla E1 P O O I S S T A A O B I |
Festuca heterophylla E1 L N I T B I S R O O
Scilla bifolia E1 . . . . . . . . EI 1
EP | Erico-Pinetea
Pinus nigra E3 . r . . . r . |+ . r 4
Chamaecytisus hirsutus E1 N . . . . . . . |
VP | Vaccinio-Piceetea
Solidago virgaurea E1 . . . . . [ R 2
RP | Rhamno-Prunetea
(rataegus monogyna E3a . . . .
(rataegus monogyna E2b T+ |+ |+ |+ |+ +]|+ |1 |[+]71]16
(rataegus monogyna E2a + | + + |+ |+ - . <19
(rataegus monogyna E1 . . . . . . . 1
Cornus sanguinea E2 + |+ |+ | - . . . e+ | . + | . 6
Rubus ulmifolius (incl. R. fruticosus agg.) E2a B B T N I B A R N 4
Euonymus europaeus E2 + |+ . . . . . . . . . 4
Euonymus europaeus E1 . [ T . . . . . . . 1
Rosa canina agg. E2 B T . . . . . . o+ |03
Prunus spinosa E2a + | e |+ | - . . . . . . . . 3
Robinia pseudoacacia E3b . L I . . . . . . . 2
Robinia pseudoacacia E2b . . . . . . . . . . . 1
Juniperus communis E2 e+ | . . . . . o+ |- . 2
Rhamnus cathartica E2a . . . . . . . . . . . 1
Rhamnus cathartica E1 e+ . . . . . . . . . 1
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Zaporedna Stevilka popisa (Number of relevé) 0 (1 1213141516 |17 18|19 | Pr
Berberis vulgaris E2a . . . . . . . . 1
GS | Geranion sanguinei
Campanula rapunculoides E1 + |1 . . <1 1 1T+ + (M
Lilium bulbiferum E1 + | . . . . . . . . . 2
Paeonia officinalis E1 . . . . . 1 . . . . 1
TG | Trifolio-Geranietea
Vincetoxicum hirundinaria E1 e+ |+ . N I . . 7
Viola hirta E1 N I I | . . . . . . .3
Valeriana wallrothii (V. collina) E1 . . . . . . . . . . 1
Pulmonaria australis E1 1 . . . . . . . . . 1
FB | Festuco-Brometea
Brachypodium rupestre E1 + 1 + | . . .4
Euphorbia cyparissias E1 1 . . . . .12
Arabis sagittata E1 . . . . . . . 1
Allium carinatum subsp. carinatum E1 + | . . . . . . . 1
Allium carinatum subsp. pulchellum E1 . . D T . . 1
MA | Molinio-Arrhenatheretea
(olchicum autumnale E1 . . . . . . + . . . 2
Vicia incana E1 + | . . . . . . . . . 1
Viola canina E1 . . . . . . . . . . 1
Angelica sylvestris E1 . . . . . . . . . . 1
TR | Thlaspietea rotundifolii
Hieracium bifidum E1 + | . . . . . . . . . 2
AT | Asplenietea trichomanis
Moehringia muscosa E1 . . . . e+ | - . . . 2
Asplenium trichomanes E1 . . . . R I . . . 1
ML | Mahovi in lisaji (Mosses and lichens)
Ctenidium molluscum E0 + . . . . 1 . . . . 8
Exertotheca crispa (Neckera crispa) E0 . . . . . 1 . . . . 5
Alleniella compl (Neckera complanata) E0 . . . + 4
Isothecium alopecuroides E0 . + 3
Anomodon viticulosus E0 + | 1 . < |5
Fissidens taxifolius ] + N I +] 3
Brachythecium velutinum ] el el e e+ 42
Homalothecium lutescens E0 . . . . . . . . 1
Plagiomnium cuspidatum E0 . . . . . . . . . 1
Pseud. don attenuatus (A don attenuatus) E0 . . . . . . . . . . 2
Plagiomnium cuspidatum E0 . . . . . . . . . . 1
Pellia endiviifolia E0 . . . . . . . . . . 1
Homalothecium sericeum E0 + | . . . . . . . . .
Tortella tortuosa E0 + | . . . . . . . . .
Pseudoscleropodium purum E0 + | . . . . . . . . R
Porella platyphylla E0 . . . . C N . . . 1
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Zaporedna Stevilka popisa (Number of relevé) 1 8 | 9 |10 |1 | 1213141516 |17 18|19 | Pr
Plagiomnium undulatum B0 | - . . . . . . . . o+ ] . . 1
Eurhynchium striatum E0 | - . . . . . . . . . . . + |1

Legenda - Legend

1 Fraxino orni-Aceretum pseudoplatani aceretosum monspessulani nom. prov.
2-9  Lamio orvalae-Ostryetum carpinifoliae ass. nov.

10 Seslerio autumnalis-Quercetum petraeae caricetosum humilis

11 Seslerio autumnalis-Quercetum petraeae / Seslerio autumnalis-Quercetum cerridis
12-15 Seslerio autumnalis-Quercetum petraeae var. Carpinus betulus prov.

16-19 Seslerio autumnalis-Fagetum

DF  Dictamno-Ferulagion

MuA  Mulgedio-Aconitetea

Gr  Grusc- Debris

Pr  Prod- Gravel

PS  Podorno skalovje - Rockslide

A Apnenec - Limestone

Al Recni nanosi - Alluvium

L Laporovec - Marlstone

Fl Flis - Flysch

Flu  Obrecna tla - Fluvsiol

Re  Rendzina - Rendzina

Eu  Evtri¢na rjava tla - Eutric brown soil

Pr.  Prezenca- Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
Popis st. 6: Nomenklaturni tip (holotip) / Relevé Nr. 6: Nomenclatural type (holotypus)
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Preglednica 2 (Table 2): Aristolochio luteae-Quercetum pubescentis (Ostryo-Quercetum pubescentis)

Zaporedna stevilka popisa (Number of relevé) T2 |3 | 45167 |89 10|11 |12{13]14[15/|16]|17
) . o ) S|l TR RIS RIS 2|
Stevilka popisa v podatkovni bazi (Database number of relevé) SIS |IRIRIRIR IR IREIRIR S |S|®|IRIs|R
RNKN|JIIJINJ|INRRNJI|ININRINI|]I|R|IX|
Nadmorska visinav m (Altitude in m) 410 | 255 | 210 | 230 | 235 | 215 | 215 | 210 | 205 | 275 | 280 | 270 | 340 | 335 | 210 | 215 | 205
Lega (Aspect) NW | NEE| NE | NE | NE | NE | NE | NW | O | SW | SW |SSW |SSW | SW |SWW SWW|SWW
Nagib v stopinjah (Slope in degrees) 20 (35| 5| 25(35[30 (3|10 |32 |2 |4 |4 |25 3|2
Mati¢na podlaga (Parent material) A|AL| Gr| G| A |G| G |G |G | L |FHA|F | L |F/|AJA | L
Tla (Soil) Re | Re | Re | Re [ Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re | Re
Kamnitost v % (Stoniness in %) 20020 | 1015120 (30|20 |30]1]5 5111720 |10]1]5 5
Zastiranje v % (Cover in %)
Igornja drevesna plast (Upper tree layer) E3b| 70 | 60 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 80 [ 80 | 80 | 80 | 80 | 70 | 70 | 70
Spodnja drevesna plast (Lower tree layer) E3a| 10 | - « | 10(7017|5|1]1] - . . « | 5010210
Grmovna plast (Shrub layer) E2 | 40 | 10 | 20 | 20 | 20 | 20 | 30 | 30 [ 20 | 30 | 20 | 20 | 30 | 20 | 30 | 40 | 30
Zeliscna plast (Herb layer) ET | 80 | 75| 80| 8 | 80 | 80 | 80 | 80 | 80 | 80 | 80 | 70 | 80 | 80 | 80 | 80 | 80
Mahovna plast (Moss layer) EO |10 1 |[10]1010 10| 5[10]|10]5]|5|5/|1]5]5]5] 10
Maksimalni premer dreves (Maximum tree diameter) am | 30| 25( 30| 25(25|20| 25| 35(35|30|35/]25[25/30|25]|2]2
Maksimalna visina dreves (Maximum tree height) m | 121415 1415|1415 16|18 |15 18| 15| 15|18 |14 |15]| 14
Stevilo vrst (Number of species) 5341313933 25]32|50| 45 (3530 23|27|38|2 | 42|30
Velikost popisne ploskve (Relevé area) m? | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400
~ o g < < < < < < < < = < < < < <
s|lglg|elg|gelg|elg|elg|glg|elg|lgelg
Datum popisa (Date of taking relevé) SIslsIg|g|g|g|gIg|e|e|sSlelelelelg
S < R I = O B A I I < B I O I )
B F S| F|F| F|w || F| v ||| R K|\ |w @A
2 slzlglslsls|le|s
Nahajalisce (Locality) g S| S| S| 2|22 88| | 5|s|s|s|s|5|¢s
A S G S S S S S S = - - — — — = —
QU QNI
Srednjeevropski kvadrant (Quadrant) A A B B T e e N - I I e B I N A
S| 8| 3|38 8|3|3|8|8|38|3|383|83|3|3]|83
IR || AR R|IIR|8|IR|IS S| x| ~|=
Koordinate GK'Y (D-48) LU S B 2 N O B o I I - O A O = B O R B A
S| F|SF|F|F|F|F|F|F|F|F|F|F|F|F|F|
N=J (=) [aa) o — = o (=) (=3 o (=3 o~ o ~ o ==l o~
i RS R|=S|ER|RNFTIR|RIRIJ| ARSI XK
Koordinate GK X (D-48) mislsldla|l@adaldlgdldaslagldlalaglada oA
RNRNININRINRNI|IRFNRIR|IFIIKRIRIF|IKIIRIR|R
Diagnosticne vrste asociacije (Diagnostic species of the association) Pr. | Fr.
QP | Quercus pubescens E3b| 3 1 4 14 14144443 441441411 1117 | 100
QP | Quercus pubescens B3a| 1 | « | o [ o« | o | o | o o] o | o | o] |||l ]]1T/6
QP | Quercus pubescens Eb| + | - . . . . . . . . . . . . . . . 1 6
QP | Quercus pubescens Ea| + | - . . D T . T+ + ] . . . . <5129
QP | Quercus pubescens B+ - . . . <1 . . <13 L . <5129
Co | Coronilla emeroides E2]2| .1 L O T R A O O IO O | 1 1113176
Co | Cotinus coggygria E2b | - . . . . . . . . . C S . 1 . <12 n
Co | Cotinus coggygria Eal « |+ 1T |+ |« | +]2]3]|-]1 - |+ + |1 < |2 | 11|65
Ql | Asparagus acutifolius E2a| 2 . r . LI S B S . + | + 7|4
GS | Iris graminea BV 1| o | o |+ ] o | o 2| | ] - 3|18
Ql | Lonicera etrusca E2a| - . s+ |- . e+ |- + . 3118
QP | Viola alba subsp. scotophylla ET| - . DR . . + . <12 (M
RP | Rubus ulmifolius Ea| r . . . . . + . . . 2 |12
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé)

QF | Clematis vitalba E2b . . e+ | - . . 1 6
QF | Clematis vitalba E1 . . . . . . . . . . 1 6
Razlikovalnice subasociacij (Differential species of subassociations)
AF | Cyclamen purpurascens E1 1| + . . . . . . . . 8 | 47
QP | Mercurialis ovata E1 + <l +f - - . . . . . < | 6|35
FS | Lathyrus vernus E1 O T e O S T O B B O 1
GS | Campanula rapunculoides E1 . | . . | . . e+ ] . . .| 6|35
QP | Cornus mas E2 + | . o | . . . . . . .1 512
QP | Paeonia officinalis E1 - lr . | . . . . . . .1 5129
QF | Carex digitata E1 . 1 . . . . . . . . 4 | 24
QF | Hepatica nobilis E1 + | + . . . . . . . 4 | 24
QF | Anemone nemorosa E1 + . . c | 424
TG | Lilium carniolicum E1 el el e e 318
GS | Peucedanum cervaria E1 + | < 0+ [N T T EE R A
QP | Carex flacca E1 + | - 111 <1 1 1 <1 74
Co | Colutea arborescens E2 S (TS IR I I (R R cl+ 0529
FB | Genista tinctoria E1 . . e+ |+ ] . + | . + | + 5129
Razlikovalne vrste variant (Differential species of variants)
Co | Viola alba subsp. dehnhardtii E1 . . . . . . . . . . 1 6
GS | Polygonatum odoratum E1 . . . . . . . . . <1 1] 6
QP | Hypericum montanum E1 . . . . . . . . . . 1 6
GS | Verbascum chaixii E1 . . . . . . . . . . 1 6
FB | Arabis sagittata E1 . . . . . . . . . . 116
FB | Ajuga genevensis E1 . . . . . . . . . . 1 6
TG | Thalictrum minus E1 . . . . . . . . . . 116
TG | Inula conyza E1 . . . . . . . . . <1116
FB | Stachys recta E1 . . . . . . . . . <1116
Sat | Satureja montana subsp. variegata E1 . . . . . . . . . . 1 6
Sat | Prospero elisae E1 . . . . . . . . . . 1 6
Co | Frangula rupestris E2b . . . . . . . 116
TA | Isopyrum thalictroides E1 D T . . . 318
TA | Tilia platyphyllos E3b . . . . . 116
TA | Tilia platyphyllos E2b . . 116
TA | Tilia platyphyllos E1 . + <l 1|6
EC | Galanthus nivalis E1 + . c 2|12
AF | Lamium orvala E1 . . . . . . . . . . 1 6
FS | Galeobdolon flavidum E1 . . . . . . . . . . 1 6
TG | Valeriana wallrothii (V. collina) E1 . . . . . . . . . . 1 6
TG | Digitalis grandifiora E1 . . . . . . . . . . 116
Co | Carpinion orientalis
Sesleria autumnalis E1 4 | 4 | 4| 4| 4 4| 4] 4] 4|4 |17]100
Helleborus multifidus subsp. istriacus E1 1 114+ |1 . . . 1 1 < | 13|76
Acer monspessulanum E3b + e e+ e e e e+ 0] 24
Acer monspessulanum E3a + |+ ] . E S S . . . 4 | 24
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 0 (1 |12 13| 141516 17 |Pr|Fr
Acer monspessulanum E2b e e . 7| M
Acer monspessulanum E2a + . . .|+ . 2 1 8 | 47
Acer monspessulanum E1 + |+ | + . . . . . 6 | 35
Cnidium silaifolium E1 + | . . . . . 7 I H
Asparagus tenuifolius E1 . . . . . . . S22
Mercurialis X paxii E1 . . . . . . . . 1 6
QI | Ruscus aculeatus E1 . . . . . . . . 11 6
QP | Quercetalia pubescenti-petraeae
Fraxinus ornus E3b 1 a2 . . . 10 +1] 953
Fraxinus ornus E3a <1 1 1 1 111 2 n
Fraxinus ornus E2b . 1 1 1 1 13176
Fraxinus ornus E2a 1 1 1 112|112 7N
Ostrya carpinifolia E3b 1]+ 1 2 23|14 8
Ostrya carpinifolia E3a + 1 1 1 1 - | 8 |4
Ostrya carpinifolia E2b + 1|+ |+ |+ ]+ | 6]35
Ostrya carpinifolia E2a . < 1 < 3|18
Melittis melissophyllum E1 + + |1 . . .« 10| 59
Sorbus hungarica E3a o N . . . 4| 24
Sorbus hungarica E2b [SN I I . . e 4|4
Sorbus hungarica E2a T+ |+ |+ |+ ] |+ ]7 |4
Tanacetum corymbosum E1 . + . .|+ . . . 7 14
Quercus cerris E3b r . e |+ | - . . . 7|4
Quercus cerris E2b [ P O N O N e
Quercus cerris E1 P T R T A L]
Sorbus torminalis E2a e e  Y)
Sorbus torminalis E2b O ) . . e+ -] 5129
Orchis purpurea E1 . . . . N I ] 3|18
Sorbus aria (Aria edulis) E3a . . . . . . . . 5 |29
Sorbus aria (Aria edulis) E2b . . . . . . 1 6
Sorbus aria (Aria edulis) E2a o | . . . . 2 112
Arabis turrita E1 . . . . 3|18
Euonymus verrucosus E2a . . . + |+ 3|18
Lathyrus niger E1 . . + | + 3118
Sorbus graeca E3a . 116
Sorbus graeca E2b + |+ 3|18
Digitalis laevigata E1 . . . . . . . . 2 112
Sorbus domestica B3 [N I I . . . 20 n
Sorbus domestica E1 e+ . . . . . . 1 6
(lematis recta E1 . . . . . . . -1 1] 6
Lathyrus venetus E1 . . . . . . . . 116
Quercus X calvescens E3b . . . . . . . . 1 6
Campanula persicifolia E1 + | - . . . . . . 116
EC | Erythronio-Carpinion
Primula vulgaris E1 . . . . . . . 1318
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 8| 9 [ 101 | 12|13 141516 |17 |Pr]|F
TA | Tilio-Acerion
Juglans regia E2a + | . . . . . . . . . . 116
FS | Fagetalia sylvaticae
Carpinus betulus E3a L I N A . . e |+ | - 5129
Carpinus betulus E2 L e I S Y . . . . 21
Galium laevigatum E1 1T+« | +] - . . . . 7.,
Campanula trachelium E1 + |+ | - . . . . . . 1318
(ephalanthera damasonium E1 T T T I O R e R ]
Mercurialis perennis E1 ) . . . . . . 20
Euphorbia dulcis E1 e+ | - . . . . . . . 2 112
Salvia glutinosa E1 F O T I . 2 112
Prunus avium E3b N I N + 116
Prunus avium E2a . . . + 116
Neottia nidus-avis E1 . + |« | 116
QF | Quercetalia roboris
(rataequs laevigata E2 + + < | 6 |35
Quercus petraea E3b 1 <1 113 1]18
Quercus petraea E1 . . . 1 . . . . . . 116
Hieracium racemosum El e I I i e T O i I N 1
Serratula tinctoria El T e |« | T e V] +] | 1| «]6]35
Betonica officinalis E1 + | . . . . R T . . 2 |12
Lembotropis nigricans E2a . . . . s |+ - . . . 1 6
Chamaecytisus supinus E1 . . . . e |+ | - . . . 1 6
Castanea sativa E1 . . . . . e+ | - . . 1 6
QF | Querco-Fagetea
Cephalanthera longifolia E1 ol 1+ o+l +] o+ +] 84
Hedera helix E3a + |+ |+ |+ . . . . <7 A
Hedera helix E1 + | - 1 . e |+ | - . e+ | - 714
Acer campestre E3a . . . e e . . 2 112
Acer campestre E2 el e e el F+ ] e e e+ +] 52
Acer campestre E1 [ R . . . . 2 112
Malus sylvestris E2a N T B 2 | 12
Viola riviniana E1 N N 116
(rataequs laevigata X monogyna E2b . -+ 116
EP | Erico-Pinetea
Pinus nigra E3 . rl+ |+ . 1]+ 6 | 35
Pinus nigra E2 r . . + . . . . . . . 3118
Amelanchier ovalis E2a + | . . . . . . . . <1116
Genista januensis E1 . . . . . . N T . 1 6
VP | Vaccinio-Piceetea
Solidago virgaurea E1 + | . . . . . . . . . 11 6
RP | Rhamno-Prunetea
Crataegus monogyna E3a + | . 1 . . . . . el + 4| 2
Crataegus monogyna E2b + | 1|+ |1 T+« |+ | 1] +] 15|88
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 0 (1 |12 13| 141516 17 |Pr|Fr
(rataegus monogyna E2a + + | e |+ ] . . .6 |35
Juniperus communis E3a . . . . . el + ] . 1 6
Juniperus communis E2b . R e e L Y
Juniperus communis E2a + | o] e+ |+ ] +] 635
Cornus sanguinea E2b P e T e S Y R )
Cornus sanguinea E2a . [ IR el + ] ] 4|24
Prunus spinosa E2a . . . . . . . . 2 112
Ligustrum vulgare E2a . . . . . o+ | 2 1 12
Viburnum lantana E2a . . . . . . . . 116
Euonymus europaeus E2a . . . . . . . . 1 6
Ficus carica E2a . + 116
Rosa canina agg. E2 + <1116
DF | Dictamno-Ferulagion
Ferulago campestris (F. galbanifera) E1 + + . 3118
GS | Geranion sanguinei
Anthericum ramosum E1 1 . . < 3|18
Trifolium rubens E1 + . el + el 3] 18
Silene nutans (incl. subsp. livida) E1 . . . . . . . . 211
TG | Trifolio-Geranietea
Vincetoxicum hirundinaria E1 20+ |+ - T+ |+ + 13|76
Viola hirta E1 + | . . L I N A 714
Lathyrus latifolius E1 . . I T . . . 1 6
Trifolium medium E1 . . . o+ ] . . . 1 6
Sat | Satureion subspicatae
Hypericum perforatum subsp. veronense E1 + | . . . . . . . 1 6
Cleistogenes serotina E1 . . el + | - . . . 1 6
Eryngium amethystinum E1 P O T i e e
SV | Scorzoneretalia villosae
Betonica officinalis subsp. serotina E1 . . . . . . 1 2l
Thymus longicaulis E1 . 116
Dorycnium herbaceum E1 + <1116
FB | Festuco-Brometea
Brachypodium rupestre E1 1121 1 1 <121 13]76
Euphorbia cyparissias E1 + | + + | |+ <] 635
Carex humilis E1 1 . el 4+ -] 3]18
Carex hallerana E1 1 . . . . . 121
Teucrium chamaedrys E1 + | . . . N T . 211
Ophrys insectifera E1 r . . . . . . r 2112
Bromopsis erecta E1 . . . . . + | + . 21 n
Hieracium pilosella E1 + | . . . . . . . 1 6
Carex montana E1 e . . . . . 1 6
Peucedanum oreoselinum E1 . . e+ . . . <1116
Galium purpureum E1 . . [ I . . .11 6
Dianthus monspessulanus E1 . . . R I . . 116
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé)

Hippocrepis comosa E1 . . . N I . 11 6
MA | Molinio-Arrhenatheretea
Colchicum autumnale E1 E o I e N A O e ! L R I
Veronica chamaedrys E1 T T i O O B B N I B
Poa angustifolia E1 T O I I I i A T S
Vicia cracca E1 . . . . . . . O T 116
(C | Centaureo-Campanulion
Campanula pyramidalis E1 . . . . . . . . . 201
AP | Astrantio-Paederotion
(ystopteris fragilis E1 . . . . . . . . . . 116
AT | Asplenietea trichomanis
Asplenium trichomanes E1 . . 4 | 24
Asplenium ruta-muraria E1 . . <1116
Polypodium vulgare E1 + | . . 3|18
Sedum maximum E1 . . . . 2 |12
ML | Mahovi in liSaji (Mosses and lichens)
Ctenidium molluscum E0 1T+ |+ |+ . . . . .1 9|53
Homalothecium lutescens E0 R T T T O B I S N 5
Hypnum cupressiforme E0 1T+ - . . . . . < |+ | 635
Isothecium alopecuroides E0 e+ ] . . . . . . . - 4|24
Alleniella compl (Neckera complanata) E0 . . . . . . . . . <1 3|18
Anomodon viticulosus E0 L P R T T I R B B B )
Tortella tortuosa E0 . . . . . . . . . . 1 6
Plagiomnium undulatum E0 D S ) . . . . . . . 116
Fissidens taxifolius E0 [ O O I T T O i B ('
Legenda - Legend
1-9  cornetosum maris
10-17 hieracietosum racemosi
Ql  CQuerceteailicis
A Apnenec - Limestone
L Laporovec - Marlstone
Gr  Grus¢- Debris
Fl Flis - Flysch
Re  Rendzina - Rendzina
Pr.  Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
Fr.  Frekvencav % - Frequency in %
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Preglednica 3 (Table 3): Amelanchiero ovalis-Ostryetum carpinifoliae var. Galium corrudifolium

~
w
~
]
=N
~
o
o
5

Zaporedna stevilka popisa (Number of relevé) 1

Stevilka popisa v podatkovni bazi (Database number of relevé)

295785
297511
295789
297152
297513
295787
297925
297926
297924
295877
300097

]
=]
v
~
~
=)
w
~
>
w
©°
v
N
%
I=
N
I
>
w
v
1=
N
5
]
w
v
]
N
S
S
[
1=
S

Nadmorska visinavm (Altitude in m)

Lega (Aspect) NE | NE | NE | NE | NE | NE | NE | NE | NE | NE | E
Nagib v stopinjah (Slope in degrees) 30 [ 3530 (15 |35]35(25 |40 |30 40 40
Maticna podlaga (Parent material) Gr| A|A|JA|G | A|A|A|A]A]A
Tla (Soil) Re | Re | Re | Re | Li | Li | Re | Re | Re | Re | Re
Kamnitost v % (Stoniness in %) 30 (30 | 60 | 30 | 90|70 | 60 | 80 | 70 | 60 | 40

Zastiranje v % (Cover in %)

Drevesna plast (Lower tree layer) E3 | 8 | 70 | 70 | 80 | 60 | 70 | 60 | 70 | 70 | 60 | 70
Grmovna plast (Shrub layer) E2 1 20| 20| 30 | 10 [ 50 | 20 | 30 | 30 | 30 | 30 | 30
Zelis¢tna plast (Herb layer) E1 | 8 | 80 | 60 | 70 | 40 | 60 | 90 | 50 | 80 | 60 | 70
Mahovna plast (Moss layer) EO| 5510552 |1/|1/]71/]10]10
Maksimalni premer dreves (Maximum tree diameter) am |30 20| 25|20 20|20 | 25|25]|20| 20 | 20

=
>
S
o
o
-
(==}
]

Maksimalna visina dreves (Maximum tree height) m| 14|10/ 8

~
=1
w
x
w
it
~
&
w
@<
w
°
v
&
S
s
et
w
&

Stevilo vrst (Number of species)

Velikost popisne ploskve (Relevé area) m? | 400 | 400 | 400 | 200 | 400 | 400 | 400 | 400 | 200 | 400 | 200
SzxS8lzlzsS8slz|318|8
Datum popisa (Date of taking relevé) SIS |8|8813|8
O I I I = I O B B N = R
=2} w =2} <+ w =2} A=) A=) =} — sl
~
=]
=
Nahajalis¢e (Locality) ol el ol ol ol ol ol wl ol <l =
S| E|5|35|&5|5|5|5|5|5|=
QNN QYNNI
Srednjeevropski kvadrant (Quadrant) A I e T I I A A B IR
I |3 |3|8|8|3|3|3|383|3|3
SIR|IRNBNI|S|IIJNR|R|S| D
Koordinate GKY (D-48) ml=l2l8|lf =28 |=8|R|=
e e I R B 2 B = R B R
S8 2|8 818218388
Koordinate GK X (D-48) m| S|z F|INSIg|ElS
RRINIRINIRII|IIIRIR|IR| KR
Diagnosticne vrste asociacije (Diagnostic species of the association) Pr. | Fr.
QP | Ostrya carpinifolia B3| 3|23 (3 |4 2 (21|71 |2|2]1]100
Sat | Sesleria juncifolia subsp. juncifolia (S. tenuifolia subsp. tenuifolia) BV |+ |+ 1T |+ ][V ]2 3 1|3 [3]1]1/100
EP | Amelanchier ovalis Rl | 1|+ |+ 1l +]+]+|++]09]8
PcSp | Seseli gouanii El1| - [ T O A . N I .33
TR | Stachys subcrenata 1| - . . . . [ T I B . 1218
Sat | Scorzonera austriaca B . . . . . . 1 . P T 2118
PcSp | Daphne alpina subsp. scopoliana E2a|l « | + | - . . . . . . . . 1 9
PcSp | Athamanta turbith E1| - . . . el + | - . . . . 1 9
FB | Inula ensifolia E1| - . . . . . . . . <11 ]9
Diagnosticna vrsta viSinske variante (Diagnostic specie of the altitudinal variant)
Sat | Satureja montana subsp. variegata V|« |+ |+ |+ |23 3|3 ]2]1]9]|8
Diagnosticne vrste ekoloske variante (Diagnostic species of the ecological variant)
Sat | Galium corrudifolium B« +] +] - 11+ 1 11+ - +018 |78
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 2|3 14|56 |7 |89 101 | Pr|F
Sc | Aethionema saxatile E1 + + 1 1 1T+ |+ 7|64
Sat | Genista sylvestris E1 R (T . [ R I T R 5 | 45
Sat | Genista sericea E1 I B O N e 4136
DS | Allium saxatile subsp. tergestinum E1 P O O T e T I O 4|36
DS | Iberis linifolia E1 + | . . 1 1 . . . P I 33
DS | Euphorbia fragifera E1 P O T T R i e X ]
PcSp | Hieracium pospichalii 3] N . . . . . R I 1109
TR | Hieracium lasiophyllum 1 . . . . . . . +0 119
Co | Carpinion orientalis
Sesleria autumnalis E1 4103 14123223+ |4 11]100
Franqula rupestris E2 + |1 cl+ T+ T+ 1110 |91
Cnidium silaifolium B+ 1+ ]+ 1+ 1 ] +]«]+]|-]9]|8
Coronilla emeroides E2 1 1 -1 1 1 1 1 1 9 | 8
Asparagus tenuifolius B+ ]+ 1 . [N R (R 1 + 7 | 64
Helleborus multifidus subsp. istriacus E1 . <1 . . 1 + | + 4 136
Acer monspessulanum E3b . . . . . R 2|18
Acer monspessulanum Eal + | « | « | « | « |« + 12118
Mercurialis ovata E1 . . . . . + . . . . 1 9
QI | Querceteailicis
Asparagus acutifolius E2a . . . . 1 D T . 113 |23
Rosa sempervirens E2a . . . . . [ T . . 1 9
QP | Quercetalia pubescenti-petraeae
Fraxinus ornus E3b T2 v 1334 4] 2] 31110
Fraxinus ornus E3a 1 . . 1 . . . . . . 3023
Fraxinus ornus E2b 1 1111 el 201202211009
Fraxinus ornus E2a 111 . <1 el e T 1|7 |64
Fraxinus ornus E1 o+ | . . . . 1 9
Quercus pubescens BB| 4] 4|1 3]+]|1 T+ |23 ]2 ]1/|100
Quercus pubescens E2b e+ . . . . . 1 . 2 |18
Quercus pubescens E1 . . . . . . . O | 1109
Cotinus coggygria E2 3V 4+ 322|432 |+|11]100
Prunus mahaleb B3| + 1 + e+ V2 | +] 7|64
Prunus mahaleb E2 + | + + | T+ |+ 1T |+ +]9]8
Sorbus hungarica E3 + + | - . . . . . 2|18
Sorbus hungarica B2+ | + el e+ e+ +] | 5|8
Melittis melissophyllum E1 1 + | . . . . . . 3 |3
Sorbus aria (Aria edulis) B | + . . . . . . . . . . 1 9
Sorbus aria (Aria edulis) E2 I T T T A B B B B L
Digitalis laevigata E1 L e I I I o R A I O £
Campanula persicifolia [ . . . . . . . . . 1109
Carex flacca E1 + | . . . . . . . . . 1109
(lematis recta E1 + | . . . . . . . . . 1109
Limodorum abortivum E1 . . I R . . . . . 1109
Arabis turrita E1 P O I T P A A I T O I
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 10 | 11| Pr. | Fr.
AF | Aremonio-Fagion
Cyclamen purpurascens E1 1 119 |8&
QF | Querco-Fagetea
Carex digitata E1 I O I
Cephalanthera longifolia E1 . . 1 9
Hedera helix E1 CR I I R ]
EP | Erico-Pinetea
Pinus nigra E3 . . 2 118
RP | Rhamno-Prunetea
(rataegus monogyna E2b . 3123
(rataegus monogyna E2a + | 4|36
Rosa canina agg. E2 2|18
Juniperus communis E2b 1 119
Juniperus communis E2a 1] +]2 118
Prunus spinosa E2a 119
Rubus ulmifolius E2a 119
Rosa balsamica E2a <119
Rhamnus saxatilis E2a . <119
Euonymus europaea E2a . + |1 9
DF | Dictamno-Ferulagion
Dictamnus albus E1 + | - | 436
GS | Geranion sanguinei
Anthericum ramosum E1 1 < | 7| 64
Paeonia officinalis E1 el e ] 436
Polygonatum odoratum E1 el e 13|
Campanula rapunculoides E1 . . 1 9
Calamintha einseleana E1 . 1 9
TG | Trifolio-Geranietea
Vincetoxicum hirundinaria E1 514
Thalictrum minus E1 33
Viola hirta E1 2|18
Sat | Satureion subspicatae
Bromopsis condensata E1 c |+ | 5|4
Ruta divaricata E1 . < | 436
Dianthus tergestinus E1 . < | 4136
Potentilla tommasiniana E1 + 1323
Onosma javorkae (0. echioides subsp. dalmatica) E1 . . 2 |18
Fritillaria montana E1 . . 1 9
(leistogenes serotina E1 O T I I )
Allium sphaerocephalon E1 . . 119
Bupleurum veronense E1 . . 1 9
(repis chondrilloides E1 . . 119
Koeleria macrantha El el e 19
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 2|3 4|56 |7 |89 101 | Pr|F
SV | Scorzoneretalia villosae
Betonica officinalis subsp. serotina E1 . R I [ I . . .2 118
Muscari botryoides E1 LI A N O A R A AT S B I )
Dorycnium herbaceum E1 . . . . . . e+ | - . 1 9
Plantago argentea subsp. liburnica E1 . . . . . . N IR . 1 9
FB | Festuco-Brometea
Carex humilis BT+ 1 12| |+ 1] ] 1| +]|8]7
Teucrium chamaedrys L I N A I O I R 6 | 55
Brachypodium rupestre £l T+ s |+ o« o] <1 «] +]6]5
Arabis sagittata E1 [ R N I | |l +1] 6|55
Melica ciliata E1 . . . s+ 1 1 4|36
Teucrium montanum E1 P O T (i (I 1 4|36
Allium carinatum subsp. pulchellum L I N I e+ . 3023
Campanula glomerata E1 N T N T + ] +13 |2
Galium purpureum E1 . . . - |+ + 1 3023
Asperula cynanchica E1 [ U P + 2| 18
Cuscuta epithymum £l . . . + | + 2|18
Dorycnium germanicum E1 . . . . T S I . 2118
Inula hirta E1 . |+ | . . . . . . . 1 9
Dianthus monspessulanus E1 . O R . . . . . 11 ]9
Helianthemum nummularium subsp. obscurum E1 . . . . CE S . . <1119
Hippocrepis comosa E1 . . . . N T . . . 1 9
Festuca rupicola 3] . . . . [ I . . 11109
Euphorbia cyparissias E1 . . . . . N I . . 1 9
Anthyllis vulneraria E1 . . . . . N I . . 1 9
Ophrys apifera E1 . . . . . . . r . . 1 9
KC | Koelerio-Corynephoretea, Sedo-Scleranthetea
Petrorhagia saxifraga E1 . . . . R IR . . . 2 |18
Arenaria serpyllifolia E1 . . . . R T . . . 1 9
Cerastium tenoreanum E1 . . . N T (N . . . 1 9
Sedum sexangulare E1 . . . P T . . 1 9
Fumana procumbens E1 . . . . . . P T 1 9
SM | Papaveretea rhoeadis (Stellarietea mediae)
Bromus sterillis F1 . . . . . o+ ] . 1 9
Sc | Stipetalia calamagrostis
Festuca carniolica E1 + . . . . . + 2|18
TR | Thlaspietea rotundifolii
Senecio inaequidens E1 . . . . 2] . . . . 1109
(C | Centaureo-Campanulion
Campanula pyramidalis B+ - . . 1 1]+ 1 1|1+ +] 8|7
AT | Asplenietea trichomanis
Asplenium ruta-muraria E1 TS R L S T I I T T 1
Sedum album E1 [ R . . 1 21 . . 3|23
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 10 | 11| Pr. | Fr.
Asplenium trichomanes E1 L I O I
Polypodium vulgare E1 . 119
Sempervivum tectorum E1 . 119
Micromeria thymifolia E1 <+ 1 9
ML | Mahovi in liSaji (Mosses and lichens)
Homalothecium lutescens E0 11873
Tortella tortuosa E0 1 « | 6 |55
(tenidium molluscum E0 <l - 13D
Hypnum cupressiforme E0 . . 2118
Isothecium alopecuroides E0 . . 2118
Grimmia pulvinata E0 + - 2|18
Homalothecium sericeum ] 1 119

Legen
1

2-11
PcSp
DS

A

Gr
Re
Li
Pr.
Fr.

da - Legend

Amelanchiero ovalis-Ostryetum s. lat.

Amelanchiero ovalis-Ostryetum var. Galium corrudifolium

Physoplexido comosae-Saxifragion petraeae

Drypidetea spinosae

Apnenec - Limestone

Grusc - Debris

Rendzina - Rendzina

Kamnis¢e - Lithosol

Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
Frekvenca v % - Frequency in %
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Preglednica 4 (Table 4): Seslerio autumnalis-Pinetum nigrae peucedanetosum cervariae

Zaporedna stevilka popisa (Number of relevé)

~
w
=~
w
o
~
=)

Stevilka popisa v podatkovni bazi (Database number of relevé)

295876
298790
297508
297507
295794
295796
297504
295795

Nadmorska visinavm (Altitude in m)

w
]
&
=
o
&
=
o
g
=
o
=
S
3
-
(=3
]
=
%
&
=
I~
=

Lega (Aspect)

wv

SE | SW |SWW|SSW [NWW/| SSW |SWW | SSW

Nagib v stopinjah (Slope in degrees)

4|20 | 25 [ 25| 25|10 | 30 | 10

Mati¢na podlaga (Parent material)

Tla (Soil)

Re | Re | Re | Re | Re | Re | Re | Re

Kamnitost v % (Stoniness in %)

30 {105 (102 |5 ]1]2

Zastiranje v % (Cover in %)

Drevesna plast (Lower tree layer) E3 |70 | 70 | 80 | 80 | 60 | 70 | 70 | 70

Grmovna plast (Shrub layer) E2 | 30 | 30 | 40 | 30 | 30 | 20 | 30 | 30

Zelis¢na plast (Herb layer) E1 |8 | 8 | 70 | 70 | 80 | 80 | 80 | 70

Mahovna plast (Moss layer) EO|10| 5|5 5|5|5]51]710

Maksimalni premer dreves (Maximum tree diameter) am | 2525|3030 25]39]2 |25

Maksimalna visina dreves (Maximum tree height) m |14 1515|1615 [15]12]10

Stevilo vrst (Number of species) 77 | 30 | 40 | 53 | 47 | 54 | 66 | 98

Velikost popisne ploskve (Relevé area) m? | 400 | 200 | 400 | 400 | 200 | 400 | 400 | 400

Slzlzlz8lzzl8

Datum popisa (Date of taking relevé) S22 /18|8|8|¢

SEHHEEEE

£

Nahajalisce (Locality) _g ol el ol ol ol ol o

S| E|E B2 E R NE

Srednjeevropski kvadrant (Quadrant) § § § § § § § §

dI8gIE |||

Koordinate GKY (D-48) L I O I s T A I B B

e R R B T = B s

Koordinate 6K X (D-48) m 2 § § E § § § %

RRII|NRIRII|R|R
Diagnosticne vrste asociacije Seslerio lis-Pinetum nigrae (Diagnostic species of the association) Pr.
QP | Sesleria autumnalis E1 |3 |44 ]33 |3 /[4]3]38
EP | Pinus nigra E3b | 1 4 14 141342418
EP | Pinus nigra E3a| - 1 . 1 . 1 . 1 4
EP | Pinus nigra Eb| - |+ |1 . . . 1 3
EP | Pinus nigra E2a| - . . . . ]2
EP | Pinus nigra B+ - . . . . . . 1
Co | Cotinus coggygria B3a| - . [ IR e+ e ]2
Co | Cotinus coggygria Eb| - | 2]2]2]- . . 3
Co | Cotinus coggygria Ea| - | 2| |1 1 2 1 1 6
QF | Cephalanthera longifolia E1 | - e+ . . 1]+ 3
QF | Hedera helix Ba| + | - . 5 R 2
QF | Hedera helix B+ ]+ - . - |+ 3
TG | Vincetoxicum hirundinaria E1 |1 . . . . 2 |+ |3
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé)

Pr.

EP

Pinus sylvestris

E3b

Diagnosticne vrste asociacije Aristolochio luteae-Quercetum pubescentis (Diagnostic species of the association)

QP

Quercus pubescens

QP

Quercus pubescens

QP

Ostrya carpinifolia

E3

QP

Ostrya carpinifolia

E2b

QP

Ostrya carpinifolia

E2a

Co

Coronilla emeroides

E2

a

Asparagus acutifolius

E2a

a

Lonicera etrusca

E2a

Razlikovalne vrste subasociacije (Diff

GS

Peucedanum cervaria

E1

Co

Acer monspessulanum

E3

Co

Acer monspessulanum

E2

QP

Sorbus hungarica

E3b

QP

Sorbus hungarica

E2b

QP

Sorbus domestica

E3a

QP

Sorbus domestica

E2b

QP

Sorbus domestica

E2a

DF

Ferulago campestris (F. galbanifera)

E1

Ni

Leontodon crispus

E1

Sat

Ruta divaricata

E1

QR

Lembotrapis nigricans

E2a

EP

Amelanchier ovalis

E2a

Co

Carpinion orientalis

Helleborus multifidus subsp. istriacus

E1

Frangula rupestris

E2a

Cnidium silaifolium

E1

(olutea arborescens

E2

al

Achnatherum bromoides

E1

Asparagus tenuifolius

E1

QP

Quercetalia pubescenti-petraeae

Fraxinus ornus

E3

Fraxinus ornus

E2b

Fraxinus ornus

E2a

Carex flacca

E1

Sorbus torminalis

E2a

Melittis melissophyllum

E1

Quercus cerris

E2a

Quercus cerris

E1

Digitalis laevigata

E1

Orchis purpurea

E1

Buglossoides purpurocaerulea

E1

Prunus mahaleb

E2b
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé)

Limodorum abortivum E1 .|+ . . . . 1
Malus dasyphylla B3| - . . P T . . 1
Malus dasyphylla Eb| - . . o . . N I I |
Sorbus torminalis E2b| - . . o . . P I
Sorbus aria (Aria edulis) Ea| - . . o . . N I |
AF | Aremonio-Fagion
(yclamen purpurascens Bl oo | o | | o |+ ] | ] -]
TA | Tilio-Acerion
Acer pseudoplatanus E2a| - [ IR . . . . 1
Tilia platyphyllos Ea| - . P T . . . 1
Tilia platyphyllos Bl - [ I . . . 1
Juglans regia E2b| - . + | . . . 1
Geranium robertianum Bl - . . o . + 1
FS | Fagetalia sylvaticae
Galium laevigatum 1| o | o | « | « | « | + 1
Epipactis helleborine Bl - . . o + 1
Euphorbia dulcis B - . . o + 1
QR | Quercetalia roboris
Serratula tinctoria E1 ] 1 . . o+ ] . R R
Hieracium racemosum B+ | - . o . . + . 2
Quercus petraea EB3b| - . . o . + |1 . 2
QF | Querco-Fagetea
Pyrus pyraster Ea| - . . . e+l e+ 2
(lematis vitalba R« | « | o o] o]l +]+]2
Malus sylvestris Eb| - . . 0 . e+ ]2
Acer campestre B2+ | - . . . . . . 1
Carex digitata E1 | - <+ . 1
Corylus avellana E2a| - + 1
EP | Erico-Pinetea
Molinia arundinacea E1 ] - 1 112
Chamaecytisus hirsutus E1 |1 <1
Aster amellus E1 |1 <1
Leontodon incanus E1 ]+ . . <1
Genista januensis B . . . . . . cl+
Carex ornithopoda E1 . . . o . . P R |
RP | Rhamno-Prunetea
(Crataegus monogyna B2+ |+ |1 |+ |«|+|1T]4+]|5
Juniperus communis E3a| - o+ | . . . . . 1
Juniperus communis Eb| + | 1 T+ - 1 . 1 6
Juniperus communis Eal « |+ | + |+ | « |+ |+ - 5
Juniperus communis E1| + . . . . . . . 1
Cornus sanguinea Bl . + |+ | + . . . + | 4
Rhamnus cathartica E3a| - . . [ IR . R
Rhamnus cathartica Ea| - . . o . o+ + 2
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 1123|4567 |8]FP
Ligustrum vulgare E2 )1 . . . . . . . 1
Prunus insititia Bal| - . . S R . . 1
Rubus ulmifolius Eal - . . o el o+ ] . . 1

GS | Geranion sanguinei

Anthericum ramosum B+ | - . . 11+ + 11 5
Trifolium rubens Bl |+ « | + | . e+ + ] 4
Polygonatum odoratum B |1 . . o . . o+ ]2
Silene nutans (incl. subsp. livida) B+ | . o . . . . 1
Campanula rapunculoides Bl | - . [ I . . . 1
Orobanche alsatica A . . . P T . 1
Calamintha einseleana Bl . . . . . P T 1
Ferulago campestris (F. galbanifera) E1 | - . . . . [ R 1

TG | Trifolio-Geranietea

Viola hirta B+ | - + |1 . 1 + . 5
Hieracium laevigatum 1| o | o | o | e |+ ] | «+]2
Pulmonaria australis B o+ . . o . . . . 1
Vicia cassubica F1 . . . o . . . + |1

Sat | Satureion subspicatae

Satureja montana subsp. variegata L1+ +]1 1 1T+ |1 8
Scorzonera austriaca B+ | - . + |+ | - . + | 4
Plantago holosteum Bl o+ | - . o . . O )
Bromopsis erecta (incl. B. condensata) B+ | - . o 1 . . .12
Euphorbia nicaeensis BV« |+ o . . O )
Galium corrudifolium 1l o | « |+ | « |« +]|+]3
Onobrychis arenaria subsp. tommasinii Bl - . . o e+ e+ ]2
Dianthus tergestinus [ I . . . . . . 1
Allium sphaerocephalon B+ - . . . . . . 1
Eryngium amethystinum [ I . . . . . . 1
Alyssum montanum B+ - . . . . . . 1
Iris pallida subsp. illyrica B+ - . . . . . . 1
(leistogenes serotina o . . 0 . N T 1
Genista sericea Bl o . . o . . . 1 1
Onosma javorkae (0. echioides subsp. dalmatica) B . . . 5 . . . 1 1
Genista sylvestris B . . . . . . cl+
Thesium divaricatum Bl . . . . . . o+
Festuca valesiaca Bl . . . o . . . + 11

SV | Scorzoneretalia villosae

Betonica officinalis subsp. serotina BV 1| o | | «| « |+ | +]+]3
Chrysopogon gryllus B+ | - . . e+ e+ ]33
Dorycnium herbaceum 2 I I A O B R I A N A
Scorzonera villosa B . . . P T 11+ 1|3
Thymus longicaulis B+ |+ - . . . . .12
(e p ica (C. weldeniana) Il e |+ | «l+] ] «1+]2
Polygala nicaeensis subsp. mediterranea | - . [ I . 1] 2
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé)

Hieracium cymosum B+ . . . . . . 1
Sanguisorba muricata E1 . . . e+ ] . . . 1
Argyrolobium zanonii B . . . . . 1 . . 1
Onobrychis arenaria Bl - . . o . . N I B |
Knautia illyrica Bl - . . o . . P I |
Tragopogon tommasinii E1 ] . . . . . . R |
FB | Festuco-Brometea
Carex humilis B2+ +| 1|1 ]1]6
Teucrium chamaedrys AN W T+« | V1| + |- 6
Galium purpureum 3 I . . 1 T+ 1] +]6
Brachypodium rupestre 3 111 1 . . -1 5
Euphorbia cyparissias 3 W 11« 1 1 . <+ ]5
Hippocrepis comosa B+ . [ T A S I A | 5
Inula hirta B+ - |+ +]+]1 5
Buphthalmum salicifolium al+y- -l ++|+]-]+15
Genista tinctoria AN B0 ol + ] 5
Linum tenuifolium 3N B 1] R I | 4
Bromopsis erecta [0 [RCH T IR I AN S N B R 4
Carex hallerana ELl o | o | ol 1] « |+ +]|+]4
Dorycnium germanicum B . . e+ + ]+ + ] 4
Hieracium pilosella Bl e | o | o | e |+ +|+]|+] 4
Aster linosyris 3N ) ol . - . . 1 3
Salvia pratensis [N N . . . e+ 103
Asperula cynanchica Bnfg+1 - . o el o+ e+ 3
Allium carinatum subsp. pulchellum AN W o | . . [ I .12
Campanula glomerata Bnfg+1] - . . . . . 1 2
Helianthemum nummularium subsp. obscurum BV -]+ - . - |+ -2
Teucrium montanum 1l o | o« | « | + ] + 12
Galium lucidum 1| o | o | « | + ] « + |2
Peucedanum oreoselinum BT ] - . . -+ 112
Anacamptis pyramidalis Bl - . . [ + |2
Globularia punctata 1] o | « | « |« + 212
Ophrys insectifera Bl . . . o + |1 2
Orobanche gracilis A . . . . o+ + ]2
(entaurea triumfettii 30 I . . o . . . . 1
Allium senescens Bnfg+1] - . . . . . . 1
Bothriochloa ischaemum Bf+ . . . . . . 1
Pimpinella saxifraga Bg+q- - . . . . . 1
Arabis sagittata Bg+q- - o . . . . 1
Festuca rupicola B . . . P T . . 1
Scabiosa triandra Bl - . . S I . . 1
Carlina vulgaris Bl - . . o N I . 1
Gymnadenia conopsea E1 ] . . . . . P T 1
Melica ciliata Bl - . . o . N I B 1
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 1123|4567 |8]FP
Koeleria pyramidata | - . . o . . . 1 1
Ophrys apifera E1 . . . o . . . + |1
Cuscuta epithymum Bl . . . o . . P I
Orobanche teucrii | . . . o . . P I

KC | Koelerio-Corynephoretea, Sedo-Scleranthetea

Fumana procumbens Bl L+ | o« | | o] ] ] ]1]2
Koeleria lobata Bl - . [ I . . 1 2
Astragalus illyricus Bl | - . . o e+ e+ ]2

MA | Molinio-Arrhenatheretea

Lotus corniculatus A . N T N . S+ ]2
(Centaurea jacea £l . . . + | . . . . 1
Carex tomentosa A . . . . . R |

DS | Drypidetea spinosae

Euphorbia fragifera Bl - . . o e+ e+ ]2
Iberis linifolia Bl - . . . 1 . . . 1
Allium saxatile subsp. tergestinum E1| - . . o . I R 1

TR | Thlaspietea rotundifolii

Hieracium bifidum B+ | . + | . . + | + | 4

PcSp | Physoplexido comose-Saxifragion petraeae

Daphne alpina subsp. scopoliana Ea| - P O I I A T R )
Seseli gouanii Bl . [ R I D (I O ]
Hieracium pospichalii 1| . R R . x4+ 13
Athamanta turbith B . ol o . R I 1

AT | Asplenietea trichomanis

Asplenium trichomanes B+ - . . . cl+ ] .2
Asplenium ruta-muraria B+ . . . . . + | . 2
Ceterach officinarum B+ | - . . . . . . 1
Sedum maximum A . . . . P T 1

ML | Mahovi in liSaji (Mosses and lichens)

Tortella tortuosa E0 | - s+ 2T+ + 0 6
Ctenidium molluscum O+ | « | +] - . . . 1 3
Cladonia sp. 0| + | - . o . . . 1 2
Homalothecium lutescens E0 | 1 . . . . . . . 1
Schistidium apocarpum EO | 1 . . . . . . . 1
Hypnum cupressiforme 0| + | . . . . . . 1
Alleniella compl (Neckera compl ) O | + | « | o | | «| «| |«
Rhytidium rugosum O | - . . 1 . . . . 1
Encalypta streptocarpa O | o« | o« | « | o | « | « | +] 11
(ladonia portentosa O | - . . o . . . 1 1
Musci sp. | . . . . . . . 1 1
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Legenda-Legend

1 Aristolochio luteae-Quercetum pubescentis cornetosum maris var. Aster linosyris

2-8  Seslerio autumnalis-Pinetum nigrae peucedanetosum cervariae

Q  Querceteailicis

A Apnenec - Limestone

L Laporovec - Marlstone

Fl Flis - Flysch

Re  Rendzina- Rendzina

Pr.  Prezenca- Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
Popis 5t. 4: Nomenklaturni tip (holotip) / Relevé Nr. 4: Nomenclatural type (holotypus)

FOLIA BIOLOGICA ET GEOLOGICA 66/1 -2025 | 103



IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Preglednica 5 (Table 5): Melampyro-Quercetum, Ornithogalo-Carpinetum, Fraxino orni-Aceretum, Lamio orvalae-Alnetum glutinosae,
Ornithogalo-Fagetum, Orchido-Tilietum
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Zaporedna stevilka popisa (Number of relevé)

Stevilka popisa v podatkovni bazi (Database number of relevé)

298776
274535
274536
274539
274565
274567
274537
274538
281589
299843
299847
281587
297157
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Nadmorska visinavm (Altitude in m)

Lega (Aspect) SSW| W | SW |NNW| NW | W | 0 |SSE| W | NE | SW |[NNW| NW
Nagib v stopinjah (Slope in degrees) 511|542 /|3]0]1 115 25]30 |15
Mati¢na podlaga (Parent material) FI | FI | Fl | AFl | FI L | Pr| Pr| Pr| Fl | FI |F |AF
Tla (Soil) Eu | Eu | Eu | Re | Eu | Ko | Flu | Flu | Flu | Eu | Eu | Eu | Re
Kamnitost v % (Stoniness in %) 00200 |0]2/{0 /5 113/ 0]2

Zastiranje v % (Cover in %)

Zgornja drevesna plast (Upper tree layer) E3b| 90 | 80 | 80 [ 70 | 80 | 80 | 80 | 70 | 80 | 70 | 50 | 90 | 80
Spodnja drevesna plast (Lower tree layer) E3a| 10| 5 (10|10 - « 11007010 - < |10 -
Grmovna plast (Shrub layer) E2 1302030 |2 | 102020 |2 |10 |20 |5 |15]10
Zelis¢na plast (Herb layer) E1 |70 | 70 | 70 | 60 | 60 | 70 | 70 | 60 | 70 | 40 | 80 | 60 | 30
Mahovna plast (Moss layer) 0|0 | O0O|10]5|0|2|0|0]2/|0]S5/ 1|5
Maksimalni premer dreves (Maximum tree diameter) eam | 30 | 50 | 50 | 30 [ 60 | 40 | 70 | 22 | 30 | 25 | 20 | 40 | 80
Maksimalna viSina dreves (Maximum tree height) m |20 26| 30|20 | 24| 25|30 |5 |25 |18|17 |25 |28
Stevilo vrst (Number of species) 26| 43 | 38|50 | 25| 24 | 5453|3921 15|59 |17
Velikost popisne ploskve (Relevé area) m? | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 400 | 200 | 200 | 200 | 400 | 400

=] =] =l =l oo oo oo (=3 o

| = |0l |l sl 8lvn|wvu|la] <

) ) . S| | &R |K|RILK|Ss|Ss|K|S

Datum popisa (Date of taking relevé) 8555515 /8|g|5|8

I I B~ B~ I~ B B I e A - S S

~ < < < < < < s =} A < =} <

alige i |88 SRS |22

Nahajalisce (Locality) R =T I B B R B

< ~ | S T T SRS |53 |5 | =

SIR|IE| S| 8| 8|l ||| E|l=L

S | S| S| 2| 3| S|S|S|I =S| £5|3

== S S = =) =) = = S S S S ==

) A i S| |e|lels|isi|le|lelels

Srednjeevropski kvadrant (Quadrant) I I A = e e e e e e - = Y

[sa) = = =y [sa) [sa) = = o [sa} [sa} [aa} =

(=] (=] o (=] o o o (=3 =3 =3 =3 (=3 o

(=3 ~ — o~ o = v wn el O o~ =3 =AY

. (=) ~ ol ~ — v o~ = ~ =3 o~ Ned [an)

Koordinate GKY (D-48) mRII|L|ITIINS|L|ISIT 2|53

e R B B i B B B B S e

f=a) o ~ < o o =] [*a) ~ el o~ (=3 (=AY

RN RSS2 8 1R RKR|B

Koordinate GK X (D-48) m|=|8|/g|l8|l=2|=32S8IJ XX IKX|&8

P =S v S - S B v (v H - B B . B . A B -

o =3 =3 o o o o (=3 o o o o o

RR|IIIIIRNF|I|IRIR|F|IIR|R
Diagnosticne vrste sintaksonov (Diagnostic species of syntaxa) Pr.
QR | Quercus petraea BBbgs 3|41 1 . D . . -7
QR | Quercus petraea Bafl « - | < |« | | | ] ]+
QR | Quercus petraea Bg2y++] |+ . . . . . 1 . 5
VP | Calamagrostis arundinacea By 3 . . . . . . . . . . 1 . 2
EP | Molinia arundinacea E1 g3 . . . . . . . . . . . . 1
QR | Melampyrum pratense subsp. vulgatum 3 |- . . . . . . . . . <1
TG | Vincetoxicum hirundinaria 3 I . . . . . . . . . . . . 1
QF | Festuca heterophylla Bg+q - - . . . . . . . . . .
FS | Carpinus betulus E3b| . 411 34 +]1 30+ | . . . . 8
FS | Carpinus betulus B3| r + |1 1 1 CR S N . . < |+ | 8
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Zaporedna Stevilka popisa (Number of relevé)

FS | Carpinus betulus E2 + < |5
FS | Carpinus betulus E1 . . . . . . 2
NS | Avenella flexuosa E1 . . . . . .3
QR | Serratula tinctoria E1 . . . o+ ] . 4
QR | Hieracium racemosum E1 . . . R T 4
FB | Carex montana E1 . . . . . . 3
TA | Acer pseudoplatanus E3b r| o« |1 . L I
TA | Acer pseudoplatanus E3a + | . . . . . )
TA | Acer pseudoplatanus E2b 1+ - e+ | T
TA | Acer pseudoplatanus E2a . 1 . . 1 . 6
TA | Acer pseudoplatanus E1 + |1 1 . <2110
AG | Alnus glutinosa E3b 313141413 L R
AG | Alnus glutinosa E1 + e |+ ] el e |2
Al | Populus nigra E3b 30 r . . el e |2
MuA | Aconitum lycoctonum E1 e 2 - . 2
Al | Carex pendula E1 + |+ | - . . 2
Al | Viburnum opulus E2a + |+ | - . . 2
SP | Salix alba E3b + |+ | . o |- el e |2
SP | Salix fragilis E3b + | . N e 2
Al | Rubus caesius E1 + | . . S ol . 1
FS | Fagus sylvatica E3b . . N 5 0
FS | Fagus sylvatica E3a . . o | 1 B
FS | Fagus sylvatica E2a DN B R
FS | Fagus sylvatica E1 D S A 1 .2
MuA | Athyrium filix-femina E1 . . NN TR P |
MuA | Dryapteris affinis E1 . . NN TR P |
VP | Veronica urticifolia E1 N I B
AF | Lamium orvala E1 302 (3 |4+ M
MuA | Senecio nemorensis E1 + |+ | . . . 1 . 6
EC | Crocus vernus subsp. vernus E1 1 . - | 4
EC | Ornithogalum pyrenaicum E1 + | + . - | 4
EC | Erythronium dens-canis E1 + |1 . - | 4
QF | Ficaria verna E1 1 . 1] 4
QF | Anemone ranunculoides E1 CI S |2
QI | Ruscus aculeatus E1 + | . LI < |2
TA | Tilia platyphyllos E3b . . o] . 412
TA | Tilia platyphyllos E2a . . . N . 1
QP | Orchis purpurea E1 . . . . . 1 1
QP | Quercus pubescens E3b . . . . . +1 1
FS | Campanula trachelium E1 . . . N A B
FS | Cephalanthera damasonium E1 . . . RN I I
FB | Euphorbia cyparissias E1 . . . PN RN B
Co | Carpinion orientalis
Helleborus multifidus subsp. istriacus E1 + |1+ 2] - . 1 8
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Zaporedna Stevilka popisa (Number of relevé) T2 |3 | 4506|789 [10]11]12]13]FP
Sesleria autumnalis E1 | - 1 1 1 . . . . R IR 1 . |5
Mercurialis ovata E1 | r . LI I . . . . . . . . 2
Knautia drymeia subsp. tergestina L3 I e T I I B B I O N |
Carpinus orientalis Eb| -« | + | - . . . . . . . . . <1

QP | Quercetalia pubescenti-petraeae

Convallaria majalis BV 222 3|+ |- |4+]1 . . L T R
Tamus communis U] o |+ « |« V| + |+ 4+|+]|+|]+]+]9
Fraxinus ornus EB3b| - . . . +0 + | - . . . . . . 2
Fraxinus ornus Bal 1+ | +] - . . . . . [ T e )
Fraxinus ornus Eb ] 2 .| . . . . . . . . . . . 1
Fraxinus ornus E2a) 2 10 4+ . . P T e R . . 5
Fraxinus ornus N T T R T T T O R IO B B
Tanacetum corymbosum E1 | o [+ | « |+ | o] o | ] | +|+|-+1]4
Quercus cerris BBb| - | + ] 1 1 . . . . . . . . - 13
Lathyrus niger B+ - N I . . . . . . . .12
Sorbus torminalis E3a| - . . . . . . . . . . r . 1
Sorbus torminalis Eb| « | + | + | - . . . . . . . . .12
Sorbus torminalis Ea| - L B S . . . . . . . . 2
Sorbus torminalis EV | « | + |+ | - . . . . . . . . -2
Melittis melissophyllum BV - |+ - . . . . . . . el .2
Lathyrus venetus E1| - . . . . . [ A R . . .12
Ostrya carpinifolia E3b| - . . . . . . . . . rloe |2
Sorbus hungarica Ba| 4+ | « | o | o o o o o o o] | ] 1
Euonymus verrucosus E2a| - . e+ . . . . . . . . . 1
Campanula persicifolia E1| - . e+ . . . . . o] . . 1

EC | Erythronio-Carpinion

Primula vulgaris Bl e | 1+l + |1+l +|+] 11 /+]|1]+19

AF | Aremonio-Fagion

C(yclamen purpurascens 1| o | o | o | o] o o o e+ | ]l+]-]2

Knautia drymeia E1 | - . N IR . . . . . . . 1

TA | Tilio-Acerion

Acer platanoides B3Bb| o | « | o« |+ | o o o] o] ol +] ]2
Acer platanoides Eb| o | « | o | o | o o ol e o e el +] ]
Acer platanoides E1 | o | o | o | o | o o o o o] | | +]-+]1
Aruncus dioicus BT | o | o | o | 1] o | o o o o] || +]-+]2
Thalictrum aquilegiifolium E1 | - . CI S . . . . . . . . 1
Tilia cordata Eal| - . . + . . . . . . . . . 1
Ulmus glabra E3a| - . o+ | . . . . . . . . . 1
Juglans regia Bal « | o | o o o | o o o o] o] |+

FS | Fagetalia sylvaticae

Symphytum tuberosum BT« |1 1 1 < 11 1 1 1 1]+ 1 <110
Salvia glutinosa Bl |« |+ |+ | « |+ +] |+ - 1 1 1 <1 8
Polygonatum multiflorum B« |+ |+ |1 . . 1 1 1 . S
Lilium martagon BT e | o | « | 1T e | T | 1| V] +]«|1T|-«]6
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Zaporedna Stevilka popisa (Number of relevé)

Prunus avium E3b + r 4
Prunus avium E3a + . . + . . . 2
Prunus avium E2b + | . . . . . . 1
Prunus avium E2a . . . . + . 4
Prunus avium E1 + | o] e | e+ |16
Viola reichenbachiana E1 + |+ |+ R T 5
Brachypodium sylvaticum E1 P I I e N T T e
Euphorbia dulcis E1 + | e+ ] e+ .| 4
Pulmonaria officinalis E1 + | e+ | e+ e ] 4
Sambucus nigra E2 e T . 4
Galium laevigatum E1 . . . . 1 . 3
Lathyrus vernus E1 <11 . L I N
Prenanthes purpurea E1 B O T I R
Galeobdolon montanum E1 + |+ - . . . 3
Dryopteris filix-mas E1 + | - . [ 3
Asarum europaeum subsp. caucasicum E1 . 1 . + 3
Heracleum sphondylium E1 + |+ - r 3
Daphne mezereum E2a + | |+ | - [ T 3
Mycelis muralis E1 + | . e+ |+ |3
Sanicula europaea E1 . + . . . . 2
Galeobdolon flavidum £l L O R
Actaea spicata E1 P T e e I )
Mercurialis perennis E1 . . . . . . 1
Melica nutans E1 . . . . . 1
Paris quadrifolia E1 . . . . . P
Carex sylvatica E1 + | . . . . |
Fraxinus excelsior E3b e . . . 1
QR | Quercetalia roboris
(astanea sativa E3b CN + - |1
(astanea sativa E2a . . . . 1
(astanea sativa E1 . . + | . 1
Chamaecytisus supinus E1 . . + 1
Betula pendula E3b . . 1
QF | Querco-Fagetea
Anemone nemorosa E1 201+ +]1 12
Corylus avellana E3a . . 2
Corylus avellana E2b 1 2| - s+ 9
Corylus avellana E2a . . . . . . 1
Corylus avellana E1 . . . . . . 2
Hedera helix E3a + 04+ o] el +] 16
Hedera helix E2a . . . . . « 1
Hedera helix E1 LN S O
Carex digitata E1 + T e[V ] e T
Aegopodium podagraria E1 T 1]« | «|+] ] 6
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Zaporedna Stevilka popisa (Number of relevé) 1 213145 6 | 7| 819 [10 |11 [12]13]|FPr
Acer campestre E3b| - . . N T T 1 . . . R T )
Acer campestre E3a| - . . . + |+ . + . . . . . 3
Acer campestre E2b| « | + | « | + | o+ + ] . . . . 4
Acer campestre Ea| « | + | « |+ |1 s+ 1 . . . . . 5
Acer campestre 1l o | o | o | o 2] « |+ 1]+ | ] ]«1|84
Hepatica nobilis Bl o | « | o 1] o] e+l +] 11 +]+]+]3
Rosa arvensis E2a| - N . . [ T . . . .2
(lematis vitalba B3| - . . . . e . . . . . 1
(lematis vitalba Ba| o | o | o | o o o o o o+ ]2
(Clematis vitalba E1 . . . . |+ . . . . . . . 1
(rataequs laevigata B2 | - . . . . . . . [ I O TR P )
Listera ovata Bl |« | + ] - . . [ R . . . . .12
Scilla bifolia E1| - . . . . . 2 . N I . . 2
Malus sylvestris E3a| - . . . . . e+ . . . . . 1
Malus sylvestris Eb| - | + ] - . . . . . . . . . . 1
Malus sylvestris E1| - . r| . . . . . . . . . .
Platanthera bifolia BV - |+ - . . . . . . . . . .
Pyrus pyraster E3b| - . . . . . r . . . . . .
Cerastium sylvaticum E1| - . . . . . e+ . . . . . 1
Viola riviniana E1| - . . . . . . . . . e+ . 1

EP | Erico-Pinetea

Pinus sylvestris E3b| - . . . . . r . . . . . . 1

VP | Vaccinio-Piceetea

Solidago virgaurea BVl o | o | | 4| | o] o o o] | | |12
Hieracium murorum E1| - . O I . . . . . . . . 1
Gentiana asclepiadea By . . . . . . . . . . . 1 . 1
Luzula luzuloides BT | o | o | o | o o o o] o] o] o o] +]+|1

RP | Rhamno-Prunetea

(rataegus monogyna B3| - . N T [ R I O T . a
Crataegus monogyna Eb| + |+ |+ |+ - 1 R T 1 . . .7
Crataegus monogyna E2a| - 1 . . T+ +] - . . . . - | 4
(rataegus monogyna BTl o | o [ 4| o o | o o o] o o o] ] |1
Ligustrum vulgare B2 | - 1 . . . | 1 . . . . 1] 4
Euonymus europaeus Bal « | « | o |+ « | o+ ] « |+ ] ] |l+]4
Euonymus europaeus BVl o | o | o | o ] o o] o] o | o] «1]«l1
Robinia pseudoacacia BB | « |+ |+ ] « | +|+]| - . . . . . .| 4
Robinia pseudoacacia Ea| + | - . . . . . . . . . . . 1
Rosa canina agg. B« |+ |+ - . . . . . . . . .12
Juniperus communis E2a| - . r . . L . . . . <12
Prunus spinosa E2a| - . . + | . . + . . . . . . 2
Cornus sanguinea E2b | - . . . . . + . . . . . . 1
Cornus sanguinea E2a| - . . . . o+ |+ . . . . 2
Rubus ulmifolius B | « | + | « | o« | o o | | o | o] o )]0
Prunus insititia B3a| - . . . . . P T . . . .0
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Zaporedna Stevilka popisa (Number of relevé) T2 |3 | 4506|789 [10]11]12]13]FP

GS | Geranion sanguinei

Campanula rapunculoides E1| - . el F+ |+ ]+ . . el + | e [+ + |5
Anthericum ramosum BV |+ | - . . . . . . . . . . . 1
Iris graminea . . R BT . . . . . . . . 1
Lilium bulbiferum E1 | o | o | o | o | « | ¢« I S R O I I A |
Polygonatum odoratum A . . . . . . . . . N I 1

TG | Trifolio-Geranietea

Lilium carniolicum BV | o | o | o | o |+ o o o o] o ]| ]

MA | Molinio-Arrhenatheretea

Veronica chamaedrys E1 | - . D S . . . . . . 1

NS | Nardetalia strictae

Viola canina E1 . . + . . . . . . . . . . 1

EA | Epilobietea angustifolii

Fragaria vesca E1 . . <+ . . . . . . . . . 1
Arctium minus E1| - . . . . . S N . . . . 1
Stachys sylvatica E1| - . . . . . [ R . . . . 1

GU | Galio-Urticetea

Geum urbanum E1 . . . . + | . . . . . . 1

AT | Asplenietea trichomanis

Asplenium trichomanes E1| - . L . . . . . . . . 1

ML | Mahovi in liSaji (Mosses and lichens)

Atrichum undulatum EO| + | 1 . L I . . . . 1 . 4
Exertotheca crispa (Neckera crispa) EO| o | o | o o o o o o« 1] | +|+]|+]3
Fissidens taxifolius EO | + | o | o] o« o] | | ] ] || ]2
Polytrichum formosum EO| o | « | | o | o | o o o o] o o | |1
Rhytidiadelphus triquetrus EO | - s+ . . . . . . . . . . 1
Thuidium tamariscinum 0| - e+ . . . . . . . . . . 1
Brachythecium velutinum EO | - s+ . . . . . . . . . . 1
Plagiomnium undulatum EO| - . . . O I . . . . . . 1
Isothecium alopecuroides E0O | - . . . . . . . 1 . . . . 1
Pseud. don attenuatus (A don attenuatus) E0O | - . . . . . . . 1 . . . . 1
Cirriphyllum crassinervium EO | - . . . . . . N . . |
Plagiomnium rostratum EO | - . . . . . . . 1 . . . .
Plasteurhinchium striatulum E0 | - . . . . . . . 1 . . . . 1
Homalothecium lutescens E0 | - . . . . . . - |+ . . . . 1
Fissidens dubius E0 | - . . . . . . . 1 . . . . 1
Ctenidium molluscum E0 | - . . . . . . . . . + | . . 1

Legenda - Legend MuA  Mulgedio-Aconitetea

1 Melampyro vulgati-Quercetum petraeae var. geogr. Fraxinus ornus A Apnenec - Limestone

2-5  Ornithogalo pyrenaici-Carpinetum betuli L Laporovec - Marlstone

3 Fraxino orni-Aceretum pseudoplatani Fl Flis - Flysch

7-11  Lamio orvalae-Alnetum glutinosae Pr  Prod - Gravel

12 Ornithogalo pyrenaici-Fagetum Eu  Evtricna rjava tla - Eutric brown soil

13 Orchido purpureae-Tiletum platyphylli nom. prov. Re  Rendzina - Rendzina

AG  Alnetea glutinosae Ko  Koluvialno-deluvilna tla - Colluvial-deluvial soil

SP  Salicetea purpureae Flu  Obrecna tla - Fluvisol

Ql Quercetea ilicis Pr.  Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
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Preglednica 6 (Table 6): Danthonio-Scorzoneretum villosae holcetosum lanati var. Onobrychis arenaria (onobrychidetosum arenariae nom. prov.)

Zaporedna stevilka popisa (Number of relevé) 1 203 | 4|56 |7 (89 [1011]|12]13]14
BRI 8E|IsIFIT|IR|IgITI 2 292
Stevilka popisa v podatkovni bazi (Database number of relevé) RISIRIRIRIRIZIRIRIBIRIRIRIR
QRN JI|JII|XRIJINJI|JI|INX|3|X
Nadmorska visinavm (Altitude in m) 415|350 | 440 | 435 | 432 | 415 | 425 | 420 | 427 | 425 | 422 | 430 | 446 | 445
Lega (Aspect) O | SE{SW| 0 | 0O | O [SSE|SSE| O | SE|SE| 0 | S [SSW
Nagib v stopinjah (Slope in degrees) 0|2 2|00 |0 |5|10({0/17(1|0]1]5
Mati¢na podlaga (Parent material) FQF | F | F | F | F [ FH|FH|FH|F|FH]FH|H|HA
Tla (Soil) Eu | Bu | EBu | Eu | Eu | Eu | Eu | Eu | Bu | Bu | Eu | Eu | Eu | Eu
Zastiranje zeliscne plasti v % (Cover of herb layer in %) 98 | 100 | 95 | 98 | 100 | 100 [ 100 | 99 | 98 | 95 | 99 | 100 | 100 | 98
Stevilo vrst (Number of species) 40 | 77 | 38 | 46 | 41 | 30 | 53 | 57 | 60 | 52 | 44 | 63 | 55 | 41
Velikost popisne ploskve (Relevé area) m? | 30| 3030|3030 |30|30 3030303033030
< oo < < < < oo = = = s s s s
) i S|l s|s8|s|g|8|s|s|e|s|s|s|e|s
Datum popisa (Date of taking relevé) SIS 2SI Is/s5/2 225
| @ g g gz @l ¥d|g|g|ggldg
R R e e
g E|E|E|E g
s o w s|lS |38 s
= 2| g IR T s
Nahajalisce (Locality) = 2= == |=|= =
Gl el 8|8 G| & | &|& &
e8| 8|8|8|18|g8| g2 8|8
bl Il Bl B O O I O O B el Bl O I
Srednjeevropski kvadrant (Quadrant) § % E % % gr: § % § § § § § §
o o (=3 =3 (=3 (=3 (=3 (=3 (=3 =] =] o o o
A I8 F|s|T|| 288 IINIYNR
Koordinate GK Y (D-48) meIs| L § I T I B B B v R et
A < < A < A < < < < < < < A
< =y w =] = =3 ~ [sa) O al — o o [==]
S| |88 R | gI3|8|2|x3||R |28
Koordinate GK X (D-48) m 22l zlalz|8lglglglz|alnl8 8
RRIRNRINRIF|IIIRIRIFI|IIIRIR|IR|R
Diagnosticne vrste asociacije Danthonio-S villosae (Diagnostic species of the association)
SV | Scorzonera villosa B+ |1 1]+ 1 1 1 1 1 . 1 312
FB | Danthonia alpina E1 2 11 1T+ 2|1 . 132 - . .
FB | Ononis spinosa BV 1|+ + | + R TR S B I
TG | Lathyrus latifolius B+ ]+ - . . . T4+« |+ |+ ]+ |+ ]|+
DF | Ferulago campestris (F. galbanifera) E1 | - . 112 - . . . O e O I .
Razlikovalne vrste asociacije Danthonio-Scorzoneretum villosae (Differential species of the association)
QP | Carex flacca L1+ 1)1 . L I B B e T
FB | Plantago media E1 | - 1 o+ |+ ] L S T Y |+ |1 .
FB | Genista tinctoria E1 . . . . . . . + . . . . . .
GS | Trifolium rubens E1] - . . . . . . O O N R N
FB | Cirsium pannonicum E1 ] . 1 . . . . . . . . . . . .
Razlikovalnice subasociacije holcetosum lanati (Diffferential species of the subassociation)
TG | Vicia tenuifolia (incl. V. cracca agg.) 3 T /0 e I O T O A Y
SV | Campanula rapunculus BT+ |1 N T I I I B A S
SV | Dianthus sanguineus E1 |1 1 s+ . e o i R R
PaT | Anthoxanthum odoratum E1 + [+ |1 . . 2 . 1 . .
FB | Spiranthes spiralis E1 + T+ |+ 1|+ ]+]- .
Mo | Inula salicina E1 |1 2 1 + e [+ + 1 1
FB | Orchis tridentata (Neotinea tridentata) E1 1 + | + 1 . 1 1 . . . .
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EIB|R|IR|R|® T R|(r|= 5|28 |8|5|8|R
gl |=|2 Lle|2 | Qls|l2|e|z|o|e
QINGG | F|E | v = | 2| R|R| K| H0UUL Baig-exag | €/6v€0 | LOSELY | 9061505 e = o] = o T R N T e
Q| sl | F| w2 |=| 2|8 T | K| HT0UUL baig-exag | €/6v€0 | 768€Ly | LLLLSOS I A O R S T i T N N
R U | D F |~ = | 2| 8| S| R | H0UUL Baig-exeg | €/6v€0 | YL6ELY | SLLLSOS |+ =]~ =]+ — =+ -]+
R LSl ||| v = | 2| 8|3 R | roueuL Baig-exeg | €/6v€0 | L/8Ely | 6+8LS0S |~ =] - )+ . |+ ]+
R 8860 | |o|o|=|E|R| 8| K| HT0ULUS oY | €/6vE0 | LLpbly | L9YLSOS o N R N R =] =]+
Q|66 | B || —|E| 2| 8| | K| r0usH SO0} | L/6Y0 | 96TLY | Lib0SOS E T I I = e N I
|86l | B|leo|o || 2|8 % | K |10C9S BS0I0) | L/6¥Y0 | OTEVLY | LSHOSOS R = =]+ =+ = =]
R| el | T B | |= | 2| R[22 | woys BZDO | T/6YP0 | LELSLY | 7920505 =+ ] ] e R N A
N|user | Flo|e|=|a||r| R |woyLs oRg | E/6VE0 | €OSLY | OVELSOS — |~ =] - ] e T B R o
SUBEL | Flele x| B 5| |OULLS g | €/6vE0 | E€EpLY | 99€LS0S x| =] ]~ ] e ] - +
QI | Fle|eo|xz ||| |H0ULLS g | €/6vE0 | 09EpLY | 86€LS0S NI T I e+ ===
B | P ooz | 2| R|R| R |HOULYS ey | €/6vE0 | LTThly | LLT1S0S x| =]+ . S N N I e e I
RS | [ ez | 2| R| 2| ]| 10U g | €/6vE0 | OLThLY | 6571505 = | = <. I R I R I
=896 | R |||z | 28| S| R |HOULLYS g | €/6vE0 | 9vThly | TOELSOS e~ o+ -] el e N e N~
S 696 | [ B ||z | 2|8 K| K| 1009 g | €/6vE0 | bLThLY | L9T1S0S - + . e - - - + -
D)8l | E B || = | 2| 8| ®| R |10u8YS| eudlepbew -s-ezdO | L/6vy0 | ¥LTSLY | 8v00S0S S B R R e = I R I I
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Zaporedna Stevilka popisa (Number of relevé) 011121314
KC | Aira elegantissima E1 . [ R .
MA | Holcus lanatus E1 . . . . .
Razlikovalnice variante Onobrychis arenaria (Differential species of the variant)
SV | Onobrychis arenaria E1 1 1 1121
FB | Medicago falcata E1 +l 1l + 1+ +
FB | Orobanche lutea E1 + e T e |+
FB | Anacamptis pyramidalis E1 1 T+ |+ |1
FB | Bothriochloa ischaemum E1 el e |+ T+
Razlikovalnice subvariant (Differential species of subvariants)
FB | Cirsium acaule E1 N
MA | Arrhenatherum elatius E1 + |+ |+ |+
SV | Sanguisorba muricata E1 . [ I .
EC | Ornithogalum pyrenaicum E1 + |1 [ I
TG | Coronilla varia E1 . . . R
LS | Muscari comosum E1 <1 -1 1
GS | Himantoglossum adriaticum E1 . . | .
FB | Veronica barrelieri (Pseudolysimachion barrelieri) E1 . . + | . .
FB | Centaurium erythraea E1 . o+ ] . .
SV | Orchis coriophora (Anacamptis coriophora) E1 . . . . .
FB | Gymnadenia conopsea E1 . . . . .
QF | Platanthera bifolia E1 . . . . .
FB | Prunella laciniata E1 e I
QP | Quercus pubescens E1 . . . . .
Sat | Satureion subspicatae
Thesium divaricatum E1 [ A R
Trinia glauca E1 . . . . .
Eryngium amethystinum E1 . O T (N .
(Centaurea rupestris E1 . . . . .
Genista sylvestris E1 . . . . .
Allium sphaerocephalon E1 . . . . .
SV | Scorzoneretalia villosae
Knautia illyrica E1 + |1 1121
Chrysopogon gryllus E1 1 1 1 1 1
Tragopogon tommasinii E1 +l+ |+ |+ 1
Thymus longicaulis E1 . el F |+ |+
Centaurea pannonica (C. weldeniana) E1 + e+ |+ .
Betonica officinalis subsp. serotina E1 + 4+ |+ | . .
Polygala nicaeensis subsp. mediterranea E1 + |1 <+ |1
Leucanthemum platylepis E1 . . [ I
Dorycnium herbaceum E1 + e |+ ] . .
Plantago argentea subsp. liburnica E1 . . . . .
Melampyrum carstiense E1 . . . 1 1
Plantago holosteum E1 . . . . .
Ophrys untchjii E1 + | . . . .
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Zaporedna Stevilka popisa (Number of relevé) 1 203456789 10N 12|13
Potentilla australis E1| - . . . . . . . . . . . .
Festuca valesiaca E1 . . . . . . + . + . . . .
Asphodelus albus E1 | - . . . . . . . . . . . .
Dianthus liburnicus I e O O N R N N N
Trifolium incarnatum subsp. molinerii E1 . . . . . . . . . o |+ ] . .
Lathyrus pannonicus subsp. varius E1 | - . . . . . . . . . . . .
(ytisus pseudoprocumbens E1| - . . . . . . . . . . . .
Orchis papilionacea (Anacamptis papilionacea) E1 | - . . . . . . . . . . . .
FB | Festuco-Brometea
Bromopsis erecta 1| . 4 14 13 4|3 |4 |4 )4]3|3]4]|4
Galium verum E1 |1 1 1 T2 1+ ]+ |1 1 12|+
Brachypodium rupestre E1 | 2 1 2|3 202122122 3]|]3]|2
Salvia pratensis BV 2|1 1 . 1 1 112 2|+ ]|1 1|+
Filipendula vulgaris B+ |1 20112 - T+ +]2]1 112
Trifolium montanum E1 |1 21 1121 1 1 1 <1 1 1
Koeleria pyramidata E1 | - 1 2121 1 1121321 1 1
Briza media B 3|2 - 1123 |1 112« |1 -+
Orchis morio (Anacamptis morio) BT+ |1 . 1 + . 1 + |1 1 + | + .
Scabiosa triandra 1] o |+ |+ 4+ |+ ]|+ ++]+]+
Polygala comosa BV |+ |+ |+ ]|+ |+ ]|+ |1 |+ +]|+]- -+
Rhinanthus freynii Bl | o | + | + | . . . s+ 3] 433
Helianthemum nummularium subsp. obscurum E1 |1 1 1T+ - 1 1 1121 -+
Festuca rupicola E1 |1 1 s+ |+ 1 1 1 1 . e |+ |+
Senecio jacobaea E1| - 1 . [ I B . . . . . .
Inula hirta B« |+ 1 1 . . . . . o+ ] .
Carex caryophyllea B - +] - . . [N T O I I . .
Ranunculus bulbosus 3 e T A A O L O A A A
Hippocrepis comosa BV + |+ [+ 1]+ |- [ T A O I .
Asperula cynanchica E1 | - . . . . . . . [ IR I R
Linum catharticum BV 1|+ | « |+ . . . O T T I
Anthyllis vulneraria E1| - . . . . . 1 1Tl + |+ 111+
Pimpinella saxifraga F1 . + . . . . 1 1 . . . + .
Buphthalmum salicifolium E1 | 1 1 + . . . . - |+ . . - |+
Ophrys apifera E1 |1 ) . . . [ I N I
Globularia punctata B+ - . . DR R O I . . .
Campanula glomerata B+ - . . DI S . . . . . .
Allium carinatum subsp. carinatum E1| - . . . . . . . . . [ I
Centaurea triumfettii BT+ | + . . . + . + 11 . . . .
Teucrium chamaedrys | . . . . . . . . el + .
Polygala vulgaris E1 | o | o |+ o o o | o]+ | |1+
Medicago lupulina BV | o | o o | o o o+ ] |+ |«1]«]+
Euphorbia cyparissias E1| - . . . . . . . . . . . .
Orchis ustulata (Neotinea tridentata) E1 | o |+ | o | o |+ | o | o o o | o] ]-
Hieracium bauhinii E1| - 1 . . . . . N I . . .
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Zaporedna Stevilka popisa (Number of relevé) 011121314
Galium corrudifolium (incl. G. lucidum) E1 . . . . .
Carex montana E1 . . . . .
Euphrasia kerneri E1 . . . . .
Hieracium hoppeanum E1 . . . . .
Peucedanum oreoselinum E1 N N
Dianthus monspessulanus E1 . . . . .
Prunella grandifiora E1 . . . . .
Hypochaeris maculata E1 . . . . .
Inula x rigida (1. hirta % I. salicina) E1 N
Gentiana cruciata E1 N I
Arabis sagittata E1 . . . . .
Ophrys holosericea E1 + . . . .
Allium carinatum subsp. pulchellum E1 . [ I .
Ajuga genevensis E1 . . . . .
Prunella x intermedia (P, laciniata X P. vulgaris) E1 . . . . .
Hieracium pilosella E1 . . . . .
Carex humilis E1 . . . . .
GS | Gernion sanguinei
Trifolium alpestre E1 + . . . .
Peucedanum cervaria E1 . . . . .
Vicia incana E1 . . . . .
Anthericum ramosum E1 . . . . .
Lilium bulbiferum E1 . . . . .
Melampyrum cristatum E1 . . . . .
Silene nutans E1 N
Campanula bononiensis E1 . . . . .
Rosa gallica E1 . . . . .
Ornithogalum sphaerocarpum E1 . . . . .
TG | Trifolio-Geranietea
Laserpitium latifolium E1 . . . . .
Vicia cassubica E1 . . . . .
Trifolium medium E1 N
Vincetoxicum hirundinaria E1 . . . . .
Pulmonaria australis E1 . . . . .
KC | Koelerio-Corynephoretea, Sedo-Scleranthetea
Trifolium campestre 1 e+ + .
Cerastium tenoreanum E1 T
Cerastium brachypetalum E1 . . . . .
Poa bulbosa E1 N N
Taraxacum sect. Erythrosperma E1 . . . . .
NS | Nardetalia strictae
Hypochaeris radicata E1 . . . . .
Luzula campestris E1 . . . . .
Danthonia decumbens E1 N
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 011121314
Carex pallescens E1 . . . . .
Potentilla erecta E1 . . . . .
Rhinanthus minor E1 + | . . . .
Viola canina E1 N N
PaT | Poo alpinae-Trisetetalia
Agrostis capillaris E1 . . . . .
Ranunculus nemorosus E1 I N
Mo | Molinion caeruleae
Colchicum autumnale E1 + e T e
Gladiolus illyricus E1 . . 1 . .
Betonica officinalis E1 . [ I .
Festuca pratensis E1 . . . . .
MA | Molinio-Arrhenatheretea
Plantago lanceolata E1 I S N B
Lotus corniculatus E1 . I T A Y
Dactylis glomerata E1 + |+ 21|+
Achillea millefolium E1 + |+ |+ . 1
Trifolium pratense E1 . [ T U
Daucus carota E1 el e+ |+
Leucanthemum ircutianum E1 . DO S 1
Helictotrichon pubescens E1 20+ 2|+ -
(entaurea jacea E1 . . R T
Leontodon hispidus E1 [ I . .
Festuca rubra E1 . . o+ ] .
Poa pratensis E1 + | . N T N
Allium scorodoprasum E1 . . N I
Picris hieracioides E1 N
Rumex acetosa E1 T e I
Lathyrus pratensis E1 . . . . .
Lychnis flos-cuculi E1 N
Lolium perenne E1 . . . . .
Knautia arvensis E1 . . . . .
PP | Potentillo-Polygonetalia
Verbena officinalis E1 . el + ] . .
Air | Agropyretea intermedi-repentis
Medicago sativa E1 . . N I
Agropyron intermedium E1 . . . . .
AV | Artemisieta vulgaris
Salvia verticillata E1 . . o+ ] .
GU | Galio-Urticetea
Allium vineale E1 [ R R N s
Torilis japonica E1 . . . . .
SM | Papaveretea rhoeadis (Stellarietea mediae)
Taraxacum sect. Taraxacum E1 + . . . .
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1 4 |13

+ + 3110
+ |+ 2|7
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1 3

1 3

+ 1 3
+ 1 3

1 3

1 3

+ 1 3
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+ + 51717
r 1 3
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 1 203456789 10N 12|13
Convolvulus arvensis 1| o | o | o | o o o | o o of | ] +]-
Erigeron annuus B . . . . . . . . . . R T
Geranium columbinum E1 | o | o | o | o o | o | o o o o | o] ]«
(repis taraxacifolia E1 | o | o | o | o o | o | o o of o | o] ]«
Cichorium intybus 3 I N N N I e e A R N R A
Crepis rhoeadifolia E1| - . . . . . . . . . . . .
Myosotis arvensis E1 ] . . . . . . . . . . . . .

QP | Quercetalia pubescenti-petraeae

Orchis purpurea Bl . . . . . . R RIS I I . .
Quercus cerris Bl . . . . . . . P T . . .
Limodorum abortivum E1| - . . . . . . . . . . . .
Potentilla alba E1| - . . . . . . . . . . . .
Sesleria autumnalis E1| - . . . . . . . . . . . .

QR | Quercetalia roboris

Chamaecytisus supinus E1| - . . . . . . . . . . . .

QF | Querco-Fagetea

Platanthera chlorantha 1 . . . . . . . . . . . . .

(Cephalanthera longifolia E1| - . . . . . . . . . . . .

Ai | Alnion incanae

Populus nigra E1| - P T . . . . . . . . .

Equisetum arvense o . . . . . . . . . . . .

EP | Erico-Pinetea

Molinia arundinacea E1 | - . . . . . . . . . . . .

Chamaecytisus hirsutus E1| - . . . . . . . . . . . .

Legenda - Legend

1 subvar. Cirsium acaule

2-16  subvar. Arrhenatherum elatius

17-30 subvar. Veronica barrelierii

Fl Flis - Flysch

Al Re¢ni nanosi - Alluvium

Eu  Evtricna rjava tla - Eutric brown soil

Pr.  Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
Fr.  Frekvencav % - Frequency in %
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Preglednica 7 (Table 7): Danthonio-Scorzoneretum villosae holcetosum lanati var. Peucedanum oreoselinum, Anthoxantho-Brometum erecti

Zaporedna Stevilka popisa (Number of relevé) T2 |3 | 4516|789 10|11 [{12[13[14|15]|16]17]18
— ==l < [=a) ~ ed < o ==} ~ =3 =3 — o — o [ag] —
. . . . , < IS < < < ~ ~ ~ < < < kSl o — % A ~ ~
Stevilka popisa v podatkovni bazi (Database number of relevé) R[N IRB[NI[INNRIEIRIZFNRIRIRIRIR|®IRIE|R
RNA| IR JINJ IR JIJ|XI I3’
Nadmorska visinavm (Altitude in m) 485 | 445 | 469 | 470 | 465 | 465 | 471 | 465 | 470 | 470 | 460 | 445 | 445 | 467 | 434 | 360 | 464 | 424
Lega (Aspect) SSE|NW | S | SW | SW | SSW|SSW| SW |SSW|{SW |SW | 0 | O [SW| 0 |SW |SSW| 0
Nagib v stopinjah (Slope in degrees) 0110555555 ]10{5]0([0|5]0]1 510
Maticna podlaga (Parent material) Fl | FL | FI | FL | FL | FE | FI | Fl | FL | FI| Fl | Fl [ Fl | Fl|F |FA|F/|H
Tla (Soil) Eu | Bu | Bu | Eu | Eu | Eu | Eu | Eu |EuDy|EuDy| Eu | Eu | Eu | Eu | Eu | Eu | Eu | Eu
Zastiranje zeliScne plasti v % (Cover of herh layer in %) 98 | 98 | 95| 98| 95|98 | 95 (100 98 |95 |98 |99 |100| 98 | 98 | 100 | 100 | 95
Stevilo vrst (Number of species) 57 | 58 | 72| 75| 64| 56 | 64 | 53| 63 | 58 | 51 | 44 | 48 | 40 | 52 | 48 | 49 | 31
Velikost popisne ploskve (Relevé area) m? | 40 | 30 | 40 | 40 | 40 | 30 | 50 | 30 | 40 | 30 {30 | 30 | 30 | 30 | 40 | 30 | 30 | 30
2131312212128 /8/8/8/18/3|2|3]|a/8|z8
Datum popisa (Date of taking relevé) S N N N N N N N N RN RN R N R S S E N |
RN RN|KXN|IKX NN |RX|X | |N|RX|R |9 |9 |8 |&|»
P S B e e e B e e e e N e e - A - R
Nahajalisce (Locality) Slslslzslzs|ls|lslslslslslslzsls|s g g2
S|a|lE || ||| ||| & | K| & | & | & |2 | & | &
QY Q2NN QNI Q|2
Srednjeevropski kvadrant (Quadrant) R I I B B I B B I I B B = IR A I I
|88 s|s|s ||| |8s|s|3|8|3|3|3 38|83
, RNV |=a|IR|x=|g8|f8|8|8|8|g|la|8g||8|383|8|
Koordinate GK Y (D-48) mi RNSFTII|RNRNGST|RIBNI }IINSIR|Z2|FIR|F
S| T ¥ | F|F|F|F|F T F S |F|F|F|F 5|5+
s < (=2 [=A) [¥a) = oo =3 N=3 =3 o~ O o~ [=a) st [aa) =< (=2
. AR |2IIIR 2|53 |L 2RI || 3F|L22X
Koordinate GK X (D-48) n 2 5| 5|la k| 5 B ol ol ol a|lE b B B 8|55
RFNIII]INRNIF|IIIRIIRNIFIFIIRIRIF|IFIRIR|R
Diagnosticne vrste asociacije Danthonio-Scorzoneretum villosae pr
(Diagnostic species of the association) ’
FB | Danthonia alpina ET 3|4 3|43 3341 |3]2]+|-]3 + -] - |14
TG | Lathyrus latifolius B+ + |+ |+ +]+]1 + <+ |+ . . - |10
FB | Ononis spinosa By -+ |+ |+ . el + |+ 11218
SV | Scorzonera villosa E1 . . . . . . . . . . . . . . el 4+ . . 1
Razlikovalne vrste asociacije Danthonio-Scorzoneretum villosae
(Differential species of the association)
FB | Plantago media 3 I 1]+ | + + | + DO S O I S O 1]
QP | Carex flacca TV |+ |+ | o o |+ ] |+ |- 1]« |6
FB | Genista tinctoria E1 . |- N [+ L S N . . . < |5
GS | Trifolium rubens BTy +] - . . . . . . . LN 2 R B I N R
Razlikovalnice subasociacije holcetosum lanati (Diffferential species
of the subassociation)
PaT | Anthoxanthum odoratum 313222122 2|13 2|31 |21}V
SV | Campanula rapunculus B+ +|+]1 s+ 1 1 T+ |+ ]+ |1 . 1 1 1]+ Q16
MA | Holcus lanatus By + 1]+ + | + . . . 1 2 1+ 32 1 n
Mo | Inula salicina E1 e+ |02 1 T+ 2]+ - . 2 . - |+ . 1 1 < n
FB | Spiranthes spiralis BEg1 |+ 1|+ 1 1 ry 20+ + |+ 1 15
KC | Aira elegantissima By + 1 + |+ |+ |+ ]+ <+ 1 10
GS | Viciaincana B+ |+ + |1 2 . . . 1 2 1|+ 9
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé)

SV | Dianthus sanquineus E1 + | + + [ R . 1 . . 8
FB | Orchis tridentata (Neotinea tridentata) E1 + | . . . . . LN R I . 1 8
NS | Chamaespartium sagittale E1 . . . . . . . . . . . 1

Razlikovalnice variante Peucedanum oreoselinum (Differential species

of the variant)
FB | Peucedanum oreoselinum El 1« [ 31243 |1].]14
TG | Vicia cassubica E1 + VT2 e e T+ 14
FB | Centaurium erythraea E1 + |+ |+ |+ ||+ . - | 13
NS | Hypochaeris radicata E1 T2 11T+ T I B R A K
NS | Luzula campestris E1 1T+ o e+ ]+ 0+ +] ] |1
QP | Potentilla alba E1 S I I R I O N el e T e
Mo | Betonica officinalis s. lat. E1 s+ + |+ |+ . 12
FB | Polygala vulgaris E1 + 11|+ + |+ | + 1
GS | Silene nutans E1 + |+ |+ + + 10
FB | Dianthus monspessulanus E1 + | |+ |+ + 1 + 9
GS | Rosa gallica E1 + | - |+ 1]+ <19
QR | Chamaecytisus supinus E1 2|1 1 . . . <19
FB | Hieracium bauhinii E1 + | + | + | + . + . . . . . . 8
GS | Trifolium alpestre E1 e+ | . . P I S <+ 8
FB | Prunella x intermedia E1 + . + . . .|+ . . . . 7
NS | Danthonia decumbens E1 . 2 |2 . e+ | . . . . . 7
SV | Asphodelus albus E1 + | . . . rl+ 1. D A -7
KC | Potentilla hirta E1 . 1 11 + | . 1 . . . . 5
QP | Lathyrus niger E1 + | . . . . [N I B . . |5
VP | Solidago virgaurea E1 . [ T N T e ol . .03
MA | Poa pratensis E1 . . . . . N 1 el + 413
Mo | Festuca pratensis E1 . . . . . . . + |+ | . . 2
MA | Trifolium repens E1 . . . . . ] 1 . 1] - 2
MA | Helictotrichon pubescens E1 . . . . . o] I 5
MA | Pastinaca sativa E1 . . 1 . 1
PaT | Trisetum flavescens E1 . 2 | . 1
MA | Gynosurus cristatus E1 . + | e . 1
QP | Aristolochia lutea E1 . . . R T 1
MA | Linum bienne E1 . . . . . . . 2 1
MA | Ranunculus acris E1 . . . . . . [ I (I 1
Sat | Satureion subspicatae

Thesium divaricatum E1 . . . . + | . . . . . . 4

Hypericum perforatum subsp. veronense E1 . . . + | . . . . . . . 2
SV | Scorzoneretalia villosae

€ p ica (C. weldeniana) £l S T s O I I O O O A £

Tragopogon tommasinii E1 + | 1 11+ | 11+ |1 . T+ |+ 1]15

Knautia illyrica E1 + |+ e+ T 111 D B

Sanguisorba muricata E1 + |+ T+ T+ e+ . . .l n

Thymus longicaulis E1 S I I e R N L . . - 110
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 0 (11213141516 17|18 ] Pr.
Dorycnium herbaceum E1 + | . el + 1T+ - . 110
Leucanthemum platylepis E1 [ I [ R R I . |9
Chrysopogon gryllus E1 el e e e+ e 2118
Polygala nicaeensis subsp. mediterranea E1 . . . . N I el |3
Onobrychis arenaria E1 . . . . . . . ]2
Serapias vomeracea E1 + | . . . . r . . . 2
Plantago argentea subsp. liburnica E1 . . . . . . . . . 1
Lathyrus pannonicus subsp. varius E1 . . . . . . . . . 1
Vicia dalmatica ? E1 . . . . P I . . 1
Betonica officinalis subsp. serotina E1 . . . . . . . 1 . 1
FB | Festuco-Brometea
Galium verum E1 + |1 1 T+ 2|+ -] 1|7
Brachypodium rupestre E1 20222 -+ |21]17
Bromopsis erecta E1 2|4 43 - 313131290716
Rhinanthus freynii E1 1 1 <1 T+ |1 301116
Trifolium montanum E1 111 e« +]+]|+|++]71
Scabiosa triandra E1 1T+ + ]+ + |+ | +] 114
Orchis morio E1 + | el 1 e T+ e+ +] 14
Briza media E1 2 2 11 . e 22|13
Filipendula vulgaris E1 . 1 . 1 <1 1 . - |12
Helianthemum nummularium subsp. obscurum E1 1 + |1 .|+ |+ ] . . n
Koeleria pyramidata E1 . 1 1T+ - . . . - mn
Senecio jacobaea E1 1 . . . . N I N
Salvia pratensis E1 . . <1 . <11 271110
Prunella laciniata E1 + 4+ el e+ el +] 10
Medicago falcata E1 [ R R N e T ]
Pimpinella saxifraga E1 [ e N N e e
Carex caryophyllea E1 . . . N T (N P T 8
Polygala comosa E1 + | - . [N R I .7
Festuca rupicola E1 N T (N . . . 1 . 7
Linum catharticum E1 . . . . . . . . 5
Inula hirta E1 . . . . P T 4
Orobanche lutea E1 . . S I . + | 4
Teucrium chamaedrys E1 [ P I + | 4
Euphrasia pectinata E1 . . . R 4
Hieracium pilosella E1 + | . . . . . . . 4
Thymus pulegioides E1 + | . . . . . [ R R L
Asperula cynanchica E1 . . . N I . .3
Hippocrepis comosa E1 . . . . . . . . . 3
Ranunculus bulbosus E1 . R T . . o+ 3
Hypochaeris maculata E1 . . . . . N I .3
Campanula glomerata E1 . . . . . . . . .12
(entaurea bracteata E1 . . . + | . . . . . 2
Gymnadenia conopsea E1 . . . . . . . . . 1
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Zaporedna Stevilka popisa (Number of relevé)

Inula X rigida E1 . . . . . . . . 1
Pimpinella saxifraga subsp. nigra* E1 + | . . . . . . . . . . . 1
Carlina vulgaris E1 <1 . . . . . . . . . 1
(Carex montana E1 . e+ | . . . . . . . . 1
Bothriochloa ischaemum E1 . . . . . . o+ ] . . . 1
Carlina acaulis E1 . . . . . . . P |
Fragaria viridis E1 . . . . . . . [ I .
Cuscuta epithymum E1 . . . . . . . . T |
Medicago x varia E1 P O O T e e O e e
Arabis sagittata E1 P e T I A O B O O AR |
GS | Gernion sanguinei
Anthericum ramosum E1 . . . . E T . 3
Silene nutans subsp. livida E1 . . . . . . . -+ 2
Peucedanum cervaria E1 . . . . . . 1
Melampyrum cristatum E1 . . . . 1 1
Lilium bulbiferum E1 . . + . 1
TG | Trifolio-Geranietea
Clinopodium vulgare E1 B S B I . P T . . .| 5
Vincetoxicum hirundinaria E1 + |+ | - . . . . . . . . .3
Euphorbia angulata E1 . . . oo . . . . . |
Hypericum perforatum E1 . . . . . . . R T N . 1
Laserpitium latifolium E1 . . . . . . . . + | . . 1
Coronilla varia E1 . . . . . . . . T 1
Vicia cracca E1 . . . . . . . . . . 1 1
KC | Koelerio-Corynephoretea, Sedo-Scleranthetea
Trifolium campestre E1 . . . [ IR . 1+ -« .4
Poa bulbosa E1 . . . . . . . . . . . 1
Vulpia myuros E1 . . . . . . e+ . . . 1
LS | Lygio-Stipetea
Muscari comosum E1 . . <1
NS | Nardetalia strictae
Lembotrapis nigricans E1 + |+ |+ - [ . . .16
Calluna vulgaris E1 2|2 | . . .| 4
Potentilla erecta E1 + . . . . . . . 2
Viola canina E1 + . . . . . . . 2
Festuca filiformis E1 . 1 1 . . e | ol . 2
Rhinanthus minor E1 R T . . . . . . . . 2
Genista germanica E1 B S R . o | S . .2
Rumex acetosella E1 . . . . 10+ . . . . 2
Luzula multiflora agg. (L. divulgatiformis®) E1 + | . . . . . o | . o | . . . 1
Viola canina subsp. montana E1 R T . . o | o] . . 1
Carex pallescens al A T T T O S I i e I
PaT | Poo alpinae-Trisetetalia
Agrostis capillaris E1 . . . . . . R I . . 1
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) 0 (11213141516 17|18 Pr.
Mo | Molinion caeruleae
Gladiolus illyricus E1 . . . . . . . . . 1
Carex tomentosa E1 + | . . . . . . . . 1
Colchicum autumnale 1 . . . . . N T . 1
MA | Molinio-Arrhenatheretea
Plantago lanceolata E1 1 1 1 1 1 1]+ ]1 - 116
Lotus corniculatus E1 S T o A A I S A A I O O O A B 1)
Achillea millefolium E1 S A A I A A O O A A R K
Dactylis glomerata E1 c 1201 O AT S O O I O B V'
Leucanthemum ircutianum E1 e+ |+ . . 1 N
Arrhenatherum elatius E1 s+ 1 2 1 7
Trifolium pratense E1 + 2 2«6
Rumex acetosa E1 + + 1 . < |5
Leontodon hispidus E1 + <+ . 4
(entaurea jacea E1 . . . .| 4
Picris hieracioides E1 <+ . . . 4
Daucus carota E1 + . N I . . 4
Festuca rubra E1 . <+ 1 . . . 1 . 4
Achillea roseoalba E1 . . . . o+ | . . . 2
Dianthus armeria E1 . 1 . . . . 1 . . 2
Ajuga reptans E1 . . . . . . . . . 1
Lathyrus pratensis E1 R T N . . . . . . 1
AV | Artemisieta vulgaris
Potentilla recta E1 R T . . . . . .12
Linaria vulgaris E1 . . . . N I . . 1
GU | Galio-Urticetea
Allium vineale E1 . . . . . . . R |
SM | Papaveretea rhoeadis (Stellarietea mediae)
Taraxacum sect. Taraxacum E1 N + | |+ | -] 6
(repis taraxacifolia E1 CR N 2
Picris echioides E1 -+ 1
Convolvulus arvensis E1 + . <1
Geranium columbinum E1 + . . . . 1
Cichorium intybus E1 . . r . . . 1
Myosotis arvensis E1 . . . . P BT . 1
Bromus hordeaceus E1 . . . . . . R 1
Erigeron annuus E1 . . . . . . . + . 1
RP | Rhamno-Prunetea
Vitis rupestris* E1 r . e+ | . . . . . 3
Rosa canina agg. E2a . . R e e e . . 3
Juniperus communis E1 + | . . . . . . . . 1
QP | Quercetalia pubescenti-petraeae
Quercus cerris E1 + . . . . . . . . 4
Quercus pubescens E1 . cl+ ] . . . . . . 2
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Zaporedna Stevilka popisa (Number of relevé)

Fraxinus ornus E1 + + . . . . . . . 2

Knautia drymeia subsp. tergestina E1 CO N T . . . . . . .12

Digitalis laevigata E1 . DI T . . . . . . . 1
QR | Quercetalia roboris

Serratula tinctoria E1 . L S I S I S . . . . . -4

Quercus petraea E1 . . e |+ | - . . . . . . . 2

Hieracium sabaudum E1 . . . . . . . . . . . . 1

(astanea sativa E1 + | . . . . . . . . . . . 1
QF | Querco-Fagetea

Cephalanthera longifolia E1 + | - 1 . . . . . . . . <2

Platanthera bifolia E1 . . . . . . . . . . -

Ornithogalum pyrenaicum E1 + . . . . . . . 1
EP | Erico-Pinetea

Chamaecytisus hirsutus E1 . . . O T . . . 2

Molinia arundinacea E1 . . . . . . . . . 1

Legenda - Legend

1-14  Danthonio-Scorzoneretum villosae holcetosum lanati var. Peucedanum oreoselinum

15-18 Anthoxantho-Brometum erecti

Fl Flis - Flysch

Al Recni nanosi - Alluvium

Eu  Evtricna rjava tla - Eutric brown soil

EuDy Evtricna in districna rjava tla - Eutric and Dystric brown soil

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

*dolocitev je treba Se preveriti - determination must be verified
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IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Preglednica 8 (Table 8): Danthonio-Scorzoneretum villosae holcetosum lanati var. Molinia arundinacea, Danthonio-Scorzoneretum villosae var.

Himantoglossum adraticum

Zaporedna stevilka popisa (Number of relevé) T2 |3 | 4516|789 1011|1213 [14|15]|16]17]18
) . o i S| I|IB | |I2||s|s512|3 2133|5131
Stevilka popisa v podatkovni bazi (Database number of relevé) R RIRIRIRIRIRRIRIRISIRIRIRIRIRIRIR
RNA| XN JINJ IR JIJI|JI|INI|¥| ||
Nadmorska visinavm (Altitude in m) 445 | 445 | 440 | 440 | 445 | 445 | 445 | 445 | 445 | 445 | 420 | 430 | 430 | 425 | 425 | 425 | 415 | 430
Lega (Aspect) O |SW| O |SE|SE| O | O] 0| OO |NE|N|NW|SSE|SE]|SE| N |NE
Nagib v stopinjah (Slope in degrees) 0202 |1|0[0] 0[O0 ] 0105 ]|15]2]2]5]/ 2] S:5
Maticna podlaga (Parent material) Fl | F | F| FL | FL | FE | F| Fl | FL | FL | F | Fl[F | F|F|F|FH|H
Tla (Soil) Eu | Eu | Eu | Bu | Bu | Eu | Eu | Eu | Eu | Eu | Eu | Eu | Eu | Eu | Eu | Eu | Eu | Eu
Zastiranje grmovne plasti v % (Cover of shrub layer in %) 10
Zastiranje zeliScne plasti v % (Cover of herb layer in %) 90 {100 | 100 | 98 | 98 | 98 | 100 | 99 | 98 (100 | 95 | 98 | 100 | 90 | 98 | 99 | 100 | 98
Stevilo vrst (Number of species) 51 (46 | 60 | 46 | 41 | 42 | 34 [ 37 | 41 |41 |59 |36 |24 |33]30|22)|23]|18
Velikost popisne ploskve (Relevé area) m? {30 | 3030|3030 |30|30|30]30[30|30[30]2 20|20 (22|20
< < < < < < < < = = o < < < < < < <
s|8|s|s|ls|g|g|s|ls|s|a|ls|s|s|s|s|s]|e
Datum popisa (Date of taking relevé) S N B N N N N BN N N N S N N N N S S
dlgd|g|g|g|g|g|g|g|s|Ig|1g|g|g|g|g|g
E|EEEEE|E
S|l |88 8|88
- . SRR
Nahajalisce (Locality) == |=|=|=|=|=
csleglglglglslslelelelelB |l nln
B a|E || s|E| ||| S| |33 |S|s|3|3S|S
Srednjeevropski kvadrant (Quadrant) o = = = = A= B - B = B = e - e I N e
sS|I8|8s|s|s|s|8s|ls|s|8|s|8|g33|323
] =] o =] [aa] == =3 o o~ hed o < =AY O =3 N ~ —
. o~ o~ [¥a) =3 =3 o O — w ~ < v =3 (=3 [aa) [¥a) [¥a) (=2
Koordinate GKY (D-48) mi I/ |IFT|IT| ||| g| ez
I R B R I B I R = B B B R B IR R N
ol ~ [¥a) (=) o~ o o =3 — a) w O (=3 [==] =3 < — o
. LIE|IR|IS|IST|IFIANFIB| AL/ SINX
Koordinate GK X (D-48) "S5 L o5 b b bl s b s R I B B 28I
RNRNININRNINRIF|IIFNIRIRIF|IKIIRIRIIF|IKFIIRIR|R
Diagnosticne vrste asociacije Danthonio-Scorzoneretum villosae pr
(Diagnostic species of the association) :
FB | Danthonia alpina BV |+ | 433|423 ]|4]4]4]2 . . . . . - Mn
FB | Ononis spinosa Ll 2|1+ +|+]|+] - T4+« +] - . . . . . <19
SV | Scorzonera villosa 1l o | o | | o o ol o o] o] el el 1] el +]111]+]5
TG | Lathyrus latifolius EV | e |+ | o | o] o o o o] | o] ||+ ] +]]+ |4
DF | Ferulago campestris (F. galbanifera) E1 | - . . . . . . . . s+ . . . . . . < 1
Razlikovalne vrste asociacije Danthonio-Scorzoneretum villosae
(Differential species of the association)
QP | Carex flacca E1 |1 1 1 1 1 . 1 1 . 1 1 . . 1 . . 1 < m
FB | Genista tinctoria E1 ] . . . . . 1 |+ 1 1 . . . . . . . . 4
FB | Plantago media E1 | - . r . . . . . . . . . . . . o+ .2
Razlikovalnice subasociacije holcetosum lanati (Differential species of
the subassociation)
Mo | Inula salicina L1+ +]2]3 . 1 . 1 1 1 . . . + 10
GS | Vicia tenuifolia (incl. V. cracca agg.) E1 . . <+ 1 . + |1 2 2 1 1 1 9
PaT | Anthoxanthum odoratum E1 |1 1T+ - 2 . 2 |2 1 + | - 8
FB | Spiranthes spiralis E1| - < 1 . L N R 5
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Zaporedna Stevilka popisa (Number of relevé)

SV | Campanula rapunculus E1 + 1|+ CI T . . . - | 4
SV | Dianthus sanguineus E1 . 1T+« | +] - . . . . .03
MA | Holcus lanatus E1 + | 2 1 1 . . . . . . . . 8
FB | Orchis tridentata (Neotinea tridentata) E1 N I R T T T I T e B 't
KC | Aira elegantissima E1 . . . . . . . . . . . 1

Razlikovalne vrste variante Molinia arundinaceae

(Differential species of the variant)
MA | Festuca rubra E1 + |1 1 . . . . . . . - 110
NS | Carex pallescens E1 T+ 1] +] - . . . . . . 110
EP | Molinia arundinacea E1 1 . . 4 . . . . . . . 9
NS | Danthonia decumbens E1 1 . 1 . . . . . . . . 8
FB | Centaurium erythraea E1 + + . . -1 8
NS | Hypochaeris radicata E1 + + . . . .| 8
PaT | Ranunculus nemorosus agg. (incl. R. polyanthemophyllos) E1 + |+ |+ ]+ |+ . . . . . -1 8
SV | Orchis coriophora (Anacamptis coriophora) E1 + . . . . . . -1 6
GS | Rosa gallica E1 + |1 . . . . . . . . -1 6
NS | Potentilla erecta E1 + . . . . . . . . 6
Mo | Molinia caerulea E1 . . 1 . . . . . . 6
Mo | Peucedanum coriaceum subsp. pospichalii E1 + | . .1 . . . . . ol . .| 6
TG | Vincetoxicum hirundinaria E1 + |+ e |+ +] . . . . . . . 6
Mo | Taraxacum sect. Palustria E1 . . . . . . . . . . . 5
Mo | Festuca pratensis E1 . . 1 . . . . . . . . 4
ScF | Carex panicea E1 . . . . . . . . . . . 4
ScF | Juncus articulatus E1 . . . . . . . . . . . 2
Mo | Gladiolus illyricus E1 . . 2|2 . . . . . . . 4
Mo | Carex distans E1 . . . . . . . . . . .13
Mo | Ophioglossum vulgatum E1 E 2 RN R T N I AT T N BT B N
Mo | Plantago altissima E1 . . . . . . . . . . )

Razlikovalne vrste var. Onobrychis arenaria subvar. Sanguisorba

oz. var. Hij gl adriaticum (Differential species)

GS | Himantoglossum adriaticum E1 . 111 T2 1]+ 1 7
SV | Sanguisorba muricata E1 CE S T+ 1] +]1 -+ 6
FB | Medicago falcata E1 . s+ + |+ 1 . . 6
MA | Arrhenatherum elatius E1 . . ol <1 1 . 1T +13 5
SV | Onobrychis arenaria E1 . . o] 111 . + 3
SV | Polygala nicaeensis subsp. mediterranea E1 . . . + + |1 3
FB | Anacamptis pyramidalis E1 . . o] o] . 1+ |+ - 3
FB | Bothriochloa ischaemum E1 . . . . . . 1+ - . . 2
FB | Orobanche lutea E1 . . . . +l+ |+ . . . 3
Sat | Satureion subspicatae

Thesium divaricatum E1 . . . . . . L . 2

Koeleria macrantha E1 . . . . . C N . . . 1
SV | Scorzoneretalia villosae

Knautia illyrica E1 O AT U A O O A I I I}
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Zaporedna Stevilka popisa (Number of relevé) 0 (11213141516 17|18 ] Pr.
¢ p ica (C. weldeniana) E1 + |1 + . . . . . . 9
Betonica officinalis subsp. serotina E1 1 1 . . . . . . - | 8
Dorycnium herbaceum E1 | . . . . . . .18
Tragopogon tommasinii E1 L O T N I A I IR A S
Leucanthemum platylepis E1 . [ I . . . . .| o4
Thymus longicaulis E1 . . . . 11+ . .3
Chrysopogon gryllus E1 . . . . I 1 .12
Asphodelus albus E1 . . . . . . . . .
(ytisus pseudoprocumbens E1 O ) . . . . . |
Ophrys untchjii E1 . . . . [ R . .
FB | Festuco-Brometea
Bromopsis erecta E1 1124433431116
Koeleria pyramidata E1 1 1 1 T +]2]2]1 - 116
Briza media E1 3012+ . <2 14
Filipendula vulgaris E1 1 4+ - . . . . 1
Galium verum E1 el 2+ . . . . 1 10
Brachypodium rupestre E1 1 1 1 2| - 1 1 2110
Trifolium montanum E1 1 L S . . . 1 < | 8
Festuca rupicola E1 [ O S R 2 R A [ R I I
Orchis morio (Anacamptis morio) E1 + . + . .|+ . 1 + |7
Polygala comosa E1 . O R O | . . . .6
Inula hirta E1 + |+ | . . . . . . . 6
Salvia pratensis E1 . LI T T I A . < |5
Scabiosa triandra E1 N A e T e T
Allium carinatum subsp. carinatum E1 O . . . . . < |5
Ranunculus bulbosus E1 + |+ | . . . . . . 1 5
Polygala vulgaris E1 P T e I A T A 't
(ampanula glomerata E1 [ IR [ T e A A 't
Buphthalmum salicifolium E1 S+ T+ . . 1 - |4
Linum catharticum E1 . . . 3
Danthonia x breviaristata E1 . 3
Rhinanthus freynii E1 + <13
Helianthemum nummularium subsp. obscurum E1 112 - . - 13
Pimpinella saxifraga E1 + . . . . .12
Peucedanum cervaria E1 . . . . . . 2
Carex caryophyllea E1 . 1 . . . . . . .12
(entaurea bracteata E1 e+ | . . . . . . . 2
Carex montana E1 + |+ | . . . . . . . 2
(Centaurea triumfettii E1 . . + .|+ . . . . 2
Medicago lupulina E1 . . [ I . . ]2
Hieracium pilosella E1 . . . . . 1 1 . . 2
Prunella laciniata E1 . . . . . . . . . 1
Asperula cynanchica E1 . . . . . . . . . 1
Hieracium bauhinii E1 . . . . . . . . . 1
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Zaporedna Stevilka popisa (Number of relevé)

Senecio jacobaea E1 + . . . . . . . . 1
Prunella grandiflora E1 . . | . . . . . . . 1
Gymnadenia conopsea E1 . . e+ . . . . . . . 1
Euphorbia cyparissias E1 . . [ I . . . . . . 1
Carex humilis E1 . . . . . o+ . . . . 1
Anthyllis vulneraria E1 . . . . . . . . T |
Silene vulgaris subsp. vulgaris E1 . . . . . . . . . .« 1 1
GS | Gernion sanguinei
Trifolium alpestre E1 . . . . . . . . . . .
Vicia incana E1 . . . . . . . . . . . 1
Anthericum ramosum E1 . . . . . . . . 1
TG | Trifolio-Geranietea
Hypericum perforatum E1 . . D T . . . . 3
Coronilla varia E1 [ P A R T R I I s 2
Euphorbia angulata E1 . . . . . 1
Trifolium medium E1 . - |+ 1
Viola hirta E1 . + . . . 1
KC | Koelerio-Coryneph , Sedo-Scler
Cerastium tenoreanum E1 . + . . + . . . . . . 2
Trifolium campestre E1 . . . . 1 . 1 . . . . 2
Potentilla hirta E1 . . . . . . . . . . . 1
LS | Lygio-Stipetea
Muscari comosum E1 . . . . . . |+ |+ . . 2
Agropyron athericum E1 . . . . . . . . . . 1 1
Ns | Nardetalia strictae
Agrostis canina E1 . . . . . . . . . . . 3
Festuca filiformis E1 . . EO o | . . . . . .13
Calluna vulgaris E1 . . L . | . . . . . -3
Genista germanica E1 + | - . |+ - . . . . - 13
Luzula campestris E1 <+ |+ . <13
Viola canina E1 . . . 1
Luzula multiflora E1 + . . . 1
PaT | Poo alpinae-Trisetetalia
Agrostis capillaris E1 1 . . . . . . 1
Mo | Molinion caeruleae
Juncus acutiflorus E1 . . . . . . . . . . 1
MA | Molinio-Arrhenatheretea
Lotus corniculatus E1 . T+ +] 1+ - . T+ + |15
Plantago lanceolata E1 . T4+ + ]+« 1] +] - . < m
Dactylis glomerata E1 + | |+ |1 < 11 1]+ 1 . 111N
Leucanthemum ircutianum E1 + |+ |+ . . . C B S S < 110
Trifolium pratense E1 1T+ |+ - . . . . . . .9
Daucus carota E1 + | + . . + | . . + | + . . . 9
Leontodon hispidus E1 + [ 1 1 . o+ | . . . . . . 8
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Zaporedna Stevilka popisa (Number of relevé) T2 3| 4516|789 1011|1213 1415161718
Ranunculus acris BT+ + | - . r C . . . . . . . . .
Prunella vulgaris BVl + ] -+ [+ 1| +] - . . . . . . . . . . .
Helictotrichon pubescens BV ]+ |1 L I . . . . . . . . e+ | - . .
Achillea millefolium E1| + . + . . . . . . . . . . + | . . . .
(entaurea jacea |3 I T I . . . . . . . I S S . . . .
Picris hieracioides E1 | - . . . . . . . . . L T S . . . .
Festuca arundinacea E1 ] . 1 . . . . . . . . . . . . . . . .
Scorzoneroides autumnalis 3 I e O e A NI A R I AT R AR IR T R BRI
Rumex acetosa E1 . . . . . . . . + . . . . . . . . .
Poa pratensis E1 . . . . . . . . . . . . . . . . . 1

AV | Artemisieta vulgaris

Salvia verticillata E1| - . . . . . . . . . . . <1 -1 . .

Reseda lutea E1 . . . . . . . . . . . . . + . . .

IN | Isoeto-Nanojuncetea

Juncus bufonius B+ - . s+ . . . . . . . . . .

Plantago intermedia E1| - e+ . . . . . . . . . . .

GU | Galio-Urticetea

Allium vineale B . . . . . . . . . e+ | . . . . . . .

SM | Papaveretea rhoeadis (Stellarietea mediae)

Cichorium intybus B+ |1 [ T I e T AT T I IR PR AP B N N
Convolvulus arvensis BV | « | + ] . . . . . D I S . . . . . .
Erigeron annuus 3 I O A P O T R T T I AT I B |
(repis taraxacifolia 3 O e I I AT T I AR A IR I R R I BNC B
Taraxacum sect. Taraxacum BT+ . . . . . . . . . . . . . . . .
(repis rhoeadifolia 1| o | o | o | o] o o ol o] o ol o] o o+ | ]]-

RP | Rhamno-Prunetea

Juniperus communis 1o . . s+ 1 . . . . . . . . . . . .
(rataegus monogyna E1 . . . + . . . . . . . . . . . . . .
Vitis rupestris* E1 . . . . . + . . . . . . . . . . . .
Rosa canina agg. E2a| - . . . . . . + . . . . . . . . . .

QP | Quercetalia pubescenti-petraeae

Potentilla alba E1 . . + . . . . . 1 . . . . . . . . .
Quercus cerris E1 . . . . . . + . + . . . . . . . . .
Fraxinus ornus Fa| - . . . . . . . . . 1 . . . . . . .
Quercus pubescens E2a| - . . . . . . . . <1 . . . . . .

Orchis purpurea E1| - . . . . . . . . . . . N R

Fraxinus ornus E1 . . . . . . . . . . . . . . . . 1 .

QR | Quercetalia roboris

Chamaecytisus supinus E1| - e+ . O . C I S . . . . . .
Hieracium sabaudum E1| - . L N I B A R A B . . . . . . . .
Quercus petraea E1 . . . . . . . + . . . . . . . . . .
Veronica officinalis ET | o | o | o | o] ¢ | el . . . . . . . D
Hieracium umbellatum 1| - . . . . . . . . LI S . . . . . .
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Zaporedna Stevilka popisa (Number of relevé) 11234 7089 (1011121314 15|16 |17 |18 Pr
QF | Querco-Fagetea

Ulmus minor E1 | - . .|+ 1
Al | Alnion incanae

Populus nigra E1 + 1
EP | Erico-Pinetea

Pinus nigra E1 r 1

Frica carnea E1 + 1

Chamaecytisus hirsutus E1 + 1

Legenda - Legend

1-11  holcetosum lanati var. Molinia arundinacea

12-18 var. Himantoglossum adriaticum

Fl FIis - Flysch

Eu  Evtritna rjava tla - Eutric brown soil

Pr.  Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
* dolocitev je treba Se preveriti - determination must be verified
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Preglednica 9 (Table 9): Danthonio-Scorzoneretum villosae, Ranunculo bulbosi-Arrhenatheretum, Hypochaerido-Aieretum elegantis-
simae, Carici humilis-Centaureetum rupestris

Zaporedna stevilka popisa (Number of relevé) 1123|4567 8|9 10N
) . o i = AT - = =< I S T S =T i B
Stevilka popisa v podatkovni bazi (Database number of relevé) RIRIRIRIRIR|IRIRIR|R|IR
RNA IR ||| X|R
Nadmorska visinavm (Altitude in m) 415 | 400 | 420 | 445 | 41 | 490 | 400 | 400 | 395 | 405 | 410
Lega (Aspect) NW/|[SW/| 0 | O [SW|SSW| O |NNE| E | N | NE
Nagib v stopinjah (Slope in degrees) 512 0] 01 510 5]1)5]10
Mati¢na podlaga (Parent material) FlbQF | F | FH|H|H]A]A]A|A|A
Tla (Soil) Eu | Eu | Eu | Ra | Ra | Ra | Re | Re | Re | Re | Re
Kamnitost v % (Stoniness in %) . . . . . . 5 -« [ 10 ] 30| 20
Zastiranje zeliS¢ne plasti v % (Cover of herb layer in %) 95 (95 |100)| 8 | 70 | 90 | 90 | 95| 90 | 70 | 80
Stevilo vrst (Number of species) 1825|1822 |17 |28 | 22| 51| 48|39 26
Velikost popisne ploskve (Relevé area) m? |30 | 50|20 |15 | 15| 15|10 | 3030|3030
s s < < o
s|Id|gsjg|lg|e| 313|313/ 3
Datum popisa (Date of taking relevé) SIg8 SIS 2|S/8|8|8|8|8
g8l |1g|d|s|22/2/2|g
Nl O [¥a) [¥a) V) — A=) =} =} =} =}
£ £
) S 5
Nahajaliste (Locality) = = =
Z g =
2lelslelelelslslslale
S|Z2|8|2|38|8|85|5|28|85|5
[l =l Bl B B S Ol O i - B
Srednjeevropski kvadrant (Quadrant) I I - I = A A IR IR
g3 || 8|3 |38|3|]3 |33
S| IJ|Tw I8 22
Koordinate GK'Y (D-48) mi IR ST 2L AR | »|R|=
S|IS|S|F|5F|F|F|F|F|5F|<
I 8| S| @A|R|IRIR A2
Koordinate GK X (D-48) miglglg|lglglg|lzlslg =z
RIIRNIININRIRNI|IKI|IRIR|KFIR
Diagnosticne vrste asociacij (Diagnostic species of associations) Pr.
SV | Scorzonera villosa E1 -1 o | 1+ |+ + |5
FB | Danthonia alpina g2 o |- . RN B R |2
FB | Bromus erectus agg. (incl. B. condensata) E1 2|3 . 3 . 1 . 4 3 3 2 4
SV | Chrysopogon gryllus B2 4 ol . . o] 3 .. -3
SV | Onobrychis arenaria E1 .13 + | . . . . . . . . 2
DF | Ferulago campestris (F. galbanifera) By -3 o | . . . . . . R
Mo | Inula salicina E1 |1 . 3 A . . . . . .2
MA | Arrhenatherum elatius E1 | « | - 3 o] . . . el e | e
MA | Trifolium pratense E1 | « | - 1 o] . . . . . <1
MA | Allium scorodoprasum EV| « | - 1 .| . . . . . . <1
KC | Aira elegantissima E1 ] - . 30345+ - . < |5
KC | Trifolium arvense E1 ] - ol I A L R B B
NS | Hypochaeris radicata E1 | - e+ 1] CO S . -3
PaT | Anthoxanthum odoratum E1 | - . . 1 T+ - . . . . 3
MA | Trifolium dubium E1 ] . . . . o+ |+ . . . . 2
KC | Filago vulgaris E1 | - EE . 301 .| . . |2
KC | Vulpia myuros E1 | - EE C R B .| . . . 1
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Zaporedna Stevilka popisa (Number of relevé)

KC | Koeleria lobata E1 1T+ +]4
KC | Sedum sexangulare E1 2 11 11212 5
FB | Carex humilis E1 . 11213 3
Sat | Eryngium amethystinum E1 + 1 1 1 5
FB | Linum tenuifolium E1 . 1T+ |1 3
FB | Melica ciliata E1 . 113 |1 3
Sat | Medicago prostrata E1 + 1 1 . 3
Sat | Stipa eriocaulis E1 s+ ]+ +]3
Sat | Dianthus tergestinus E1 CON I B 1
Sat | Ruta divaricata E1 LI S I 1
Sat | Trinia glauca E1 -+ 1
Sat | Genista sylvestris E1 1 . |- . 1
SV | Plantago argentea subsp. liburnica E1 1 . |- 1
Sat | Satureja montana subsp. variegata E1 3123 3
Sat | Bupleurum veronense E1 1|+ 2
Sat | Allium sphaerocephalon E1 + r 2
Sat | Ornithogalum comosum E1 . 1 . 1
FB | Asperula cynanchica E1 . + .| - 1
Sat | Satureion subspicatae
Thesium divaricatum E1 cl+ 1] )2
Plantago holosteum E1 1 1111 5
Potentilla tommasiniana E1 ++ 1] 2] 4
Galium corrudifolium E1 + -1 +]3
Crepis chondrilloides E1 . 11+ |1 3
Alyssum montanum E1 . 1122 3
(entaurea rupestris E1 . . . . 1
Scorzonera austriaca E1 . <1 2
(leistogenes serotina E1 . 1 . 1
SV | Scorzoneretalia villosae
Sanguisorba muricata E1 + |1 112 |7
Dianthus sanguineus E1 + 1 6
Centaurea pannonica (C. weldeniana) E1 + | + 5
Campanula rapunculus E1 + |1 4
Thymus longicaulis E1 1 <3
Knautia illyrica E1 + <3
Dorycnium herbaceum E1 1 . |2
Trifolium incarnatum subsp. molinerii E1 1 . . |2
Festuca valesiaca E1 + e e e ]2
Betonica officinalis subsp. serotina E1 + |+ | -] . 2
Muscari botryoides E1 I S I 2
Leontodon crispus E1 I I I I 2
Melampyrum carstiense E1 . . . . 1
Tragopogon tommasinii E1 e+ | . . 1
Polygala nicaeensis subsp. mediterranea E1 N N
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Zaporedna Stevilka popisa (Number of relevé) 1123|4516/ 7 |89 /[1|1]FP
FB | Festuco-Brometea
Koeleria pyramidata E1 | - . . el w1+l +11 +]2]7
Galium verum E1 |1 O e I e T B . . . |5
Anacamptis pyramidalis BV ]+ |1 . . . . . . 11+ |1 5
Salvia pratensis E1| - 1 1 . . I T | F T O
Anthyllis vulneraria BTl o | o | « | o o e+ +]2]1212]F5
Teucrium chamaedrys E1 ] o | 3| | o« o | cl+]121.1]4
Helianthemum nummularium subsp. obscurum E1 | - . . 112 - . 1 1 . - | 4
Globularia punctata Bl o |+ | ] o] | ]|l 1]2]3
Orchis morio (Anacamptis morio) 1. . |+ 1 . . e+ | - . 3
Veronica barrelierii (Pseudolysimachion barrelieri) E1 | - . . . . s+ 2+ -3
Dorycnium germanicum E1 | - . . . . . <11 1 1 -3
Euphorbia cyparissias E1| - . . . . . [ T TR B 1 3
Briza media E1 |1 . 2 . . . . . . . . 2
Medicago falcata BV + |1 . . . . . . . . -2
Campanula glomerata BT+ « |+ - . . . . . . 12
Allium carinatum subsp. carinatum B+ . . . . . . + | . . . 2
Bothriochloa ischaemum F1 . 1 . . . . . . 1 . . 2
Carex caryophyllea E1| - . L I S B S . . . . <12
Prunella laciniata E1 | - . . . E B S S . . . 2
Senecio jacobaea E1| - . . . . | . . .12
Festuca rupicola E1 | o | o | o o o | o |+ | +] ]2
Neotinea tridentata E1| - . . . . . N .12
Ranunculus bulbosus E1| - . . . . . B S 1 -2
Teucrium montanum E1 | o | o | o o] o | « |+ +]| 12
Linum catharticum E1 | o | o | o o] o | «| |+ 112
(Centaurea bracteata BV |+ | - . . . . . . . . . 1
Stachys recta B+ - . . . . . . . . -1
Ophrys apifera B« | - 1 o | . . . . . . . 1
Pimpinella saxifraga BT o« | « B+ ] | | | ]|«
Centaurea triumfettii AN N B I I . . . . . . 1
Thymus pulegioides E1| - . .13 . . . . . . 1
Genista tinctoria Bl . . . 2 . . . . . . . 1
Scabiosa triandra . . o+ . . . . . . 1
Peucedanum oreoselinum E1 | . . . . 2 . . . . . . 1
Hieracium bauhinii E1 . . . . -+ . . . . . 1
(entaurium erythraea E1 . . . . . [ T . . . 1
Hieracium hoppeanum E1| - . . . . . 2 . . . . 1
Filipendula vulgaris E1 | - . . . . . . 1 . . . 1
Carduus nutans E1| - . . . . . P I . . 1
Plantago media Bl | - . . . . . . el o+ ] . . 1
GS | Gernion sanguinei
Vicia incana E1 | - 1 20 4+ o+ . . . . . 4
Trifolium alpestre E1| - . . . . L+ . . .12
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Zaporedna Stevilka popisa (Number of relevé)

Peucedanum cervaria E1 1
Silene nutans E1 . . . e 1
Vicia dalmatica E1 + | . . . 4
Himantoglossum adriaticum E1 D N
TG | Trifolio-Geranietea
Trifolium medium E1 O
Lathyrus latifolius E1 T e |« |1
KC | Koelerio-Corynephoretea, Sedo-Scleranthetea
Cerastium tenoreanum E1 + |1+ c | 4
Petrorhagia saxifraga E1 D B | 3
Trifolium campestre E1 + e e ]2
Cerastium brachypetalum E1 . . . . 1
Fumana procumbens E1 e+ . 1
LS | Lygio-Stipetea
Muscari comosum E1 . . 1
NS | Nardetalia strictae
Genista germanica E1 o | . 1
Luzula campestris E1 . . . . 1
Calluna vulgaris E1 . . . . 1
Festuca filiformis E1 . . . . 1
Luzula multifiora £l N N
Rumex acetosella £l N N
Danthonia decumbens £l N
Mo | Molinion caeruleae
Festuca pratensis E1 + | . . . 1
MA | Molinio-Arrhenatheretea
Lotus corniculatus E1 + + 5
Plantago lanceolata E1 1 3
Achillea millefolium E1 + 2
Daucus carota E1 2
Dactylis glomerata E1 + | - |2
Dianthus armeria E1 + e 2
Picris hieracioides E1 1
Holcus lanatus E1 1
Leucanthemum ircutianum E1 <1
SM | Papaveretea rhoeadis (Stellarietea mediae)
Geranium columbinum E1 + 1 <13
Erigeron annuus E1 . . . . 2
TR | Thlaspietea rotundifolii
Scrophularia canina E1 N T . 1
QP | Quercetalia pubescenti-petraeae
Orchis purpurea E1 . . . <1
Potentilla alba E1 O
Sesleria autumnalis E1 D B
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Zaporedna Stevilka popisa (Number of relevé) 1123|4516/ 7 |89 /[1|1]FP

Fraxinus ornus 1| o | o | o | o] o o o o] |« |+]1

QR | Quercetalia roboris

Quercus petraea E1| - o | . + 1 |+ A . . .2
Chamaecytisus supinus B - . . |+ |+ . . . . 2
Veronica officinalis 1| o« | « | [ I I B A

QF | Querco-Fagetea

Ulmus minor E1 | . . . . . . e+ . . . 1

VP | Vaccinio-Piceetea

Solidago virgaurea BV o | o o | o] o+ | | o] | «|«1]1

Legenda - Legend

1-2  Danthonio-Scorzoneretum villosae

3 Ranunculo bulbosi-Arrhenatheretum s. lat.

4-7  Hyopochaerido-Airetum elegantissimae nom. prov.

8 Danthonio-Scorzoneretum villosae centaureetosum rupestris s. lat.
9-11  (Carici humilis-Centaureetum rupestris satureetosum variegatae

Fl Flis - Flysch

A Apnenec - Limestone

Eu  Evtricna rjava tla - Eutric brown soil

Ra  Ranker - Ranker

Re  Rendzina - Rendzina

Pr.  Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
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Preglednica 10: Beka, rastje mejic (Table 10: Beka, vegetation of hedges)

Zaporedna stevilka popisa (Number of relevé) 1123|4516
i 2R LS| &|8
Stevilka popisa v podatkovni bazi (Database number of relevé) FIRIRIRIRIR
RN
Nadmorska visinavm (Altitude in m) 466 | 445 | 445 | 445 | 445 | 445
Lega (Aspect) Wi o0 0 0 0 0
Nagib v stopinjah (Slope in degrees) 0000070
Mati¢na podlaga (Parent material) Fl| FlL | F | F|FH]|H
Tla (Soil) Eu | Eu | Eu | Eu | Eu | Eu
Kamnitost v % (Stoniness in %) 0 0 0 0 0 0
Zastiranje v % (Cover in %)
Drevesna plast (Lower tree layer) E3 | 70 | 60 | 60 | 50 | 60 | 60
Grmovna plast (Shrub layer) E2 170 | 10 | 10 [ 10 | 10 | 10
Zelis¢na plast (Herb layer) E1 | 40 {90 | 90 | 90 | 90 | 70
Stevilo vrst (Number of species) 702273127
Velikost popisne ploskve (Relevé area) m? | 50 | 50 | 50 | 50|50 |50
[ag] < < < < <
s|e|8|s8|8|¢8
Datum popisa (Date of taking relevé) NI
SEIEIEIEIE
Nahajaliice (Locality) A A
Srednjeevropski kvadrant (Quadrant) § % § % § §
o o o o o o
RIFFTIRIKXRIL
Koordinate GK'Y (D-48) miAISTITIFIT|®
R e
=T = AR S 2 N
Koordinate GK X (D-48) mlSls| 22|52
RNININRIR|R
Diagnosticne vrste sintak (Diagnostic species of sy Pr.
RP | Ficus carica Bal] 3 o |- . . 1
RP | Rubus fruticosus agg. (R. ulmifolius?) E2b | 3 . . . . . 1
FS | Prunus avium E3bf 2 . . . 1 . 2
RP | Vitis rupestris* B3af 1 . . . . . 1
RP | Salix caprea Baf 1 L N R N O |
RP | Euonymus europaeus E2b 1 . . . . . 1
QF | Clematis vitalba Baf 1 N O O
QF | Clematis vitalba 728 I [ A A I TR AR I
TG | Vicia cassubica E1 Q1 CI I . <1
LS | Agropyron athericum Bng+q - - 1
EP | Molinia arundinacea E1 ] . 314141135
Mo | Gladiolus illyricus E1 111 21| +}5
GS | Rosa gallica E1 2|2 2 3
AG | Alnus glutinosa E3b 413 LI N P )
AG | Alnus glutinosa E2b <1 . 1
AG | Alnus glutinosa E2a + | - N . 1
QF | Pyrus communis E3b 2 . 1
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Zaporedna Stevilka popisa (Number of relevé) 1123 4|5] 6P
QP | Fraxinus ornus E3b| - o | . 3. 1
QP | Fraxinus ornus E3a| - .| 1 o | 1
QP | Fraxinus ornus E2b| - <1 <1 3
QP | Fraxinus ornus E2a| - 1 . . . . 1
QP | Quercus pubescens Bb| « | « | « |« 3]
QP | Quercus x calvescens Bb| « | « |« ] 1]
QR | Castanea sativa E2b | - . . . . 1 1
QP | Quercus petraea Eb| - . . I S

RP | Rhamno-Pruneteass. lat.

Rosa canina agg. Eb| + |1 |+ ] | +|+]|5
Rosa sempervirens Eb| - . . O R 1
(rataegus monogyna B3a| « | « | « |+ ] « |« |1
Rubus ulmifolius E2a| - . . O R 1
Ligustrum vulgare E2a| - . . . . + 11
Rhamnus cathartica E2a| - . . . |

QP | Quercetalia pubescenti-petraeae

Carex flacca E1 ] - 1 21 c 2] 4
Lathyrus niger E1| - el + e+ +] 3
Potentilla alba 1] o | «| o« | +]+]2
Sorbus torminalis BRal « | « | « | « |+ ] +]2

QR | Quercetalia roboris

Hieracium sabaudum E1 |« | + | - 1 . e 12

Chamaecytisus supinus B+ - . . . |

QF | Querco-Fagetea

Hedera helix 1| - . . N O |

Mo | Molinion caeruleae

Betonica officinalis BV o | «| « |+ ] ] <]

Peucedanum coriaceum subsp. pospichalii EV | e | o | o |+ ] ] |1

MA | Molinio-Arrhenatheretea

Dactylis glomerata E1 | - 1 1121 - | 4
Ranunculus acris BV« |+ |+ |+ ] - <13
Arrhenatherum elatius E1 ] . e+ 2 . <2
Anthoxanthum odoratum E1 ] . . sl T+ ]2
(entaurea jacea B+ - . . . |
Ranunculus nemorosus |3 S . . . 1
Festuca rubra B . . 1 . . . 1
Plantago lanceolata Bl | - . . . .

NS | Nardetalia strictae

Carex pallescens B« | + |1 2 . . 3
Calluna vulgaris 1|« | + ] . . |
Danthonia decumbens E1| - . . . o+

GS | Geranion sanguinei

Thesium bavarum B . . e+l o+ 2

Trifolium alpestre B« ] -0111212

140 | FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025




IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Zaporedna Stevilka popisa (Number of relevé) Pr.
Peucedanum cervaria E1 2
Silene nutans E1 1
Vicia tenuifolia E1 1
Trifolium rubens E1 1
Anthericum ramosum E1 1
TG | Trifolio-Geranietea
Hypericum perforatum E1 1
Lathyrus latifolius E1 1
SV | Scorzoneretalia villosae
Knautia illyrica E1 2
Asphodelus albus E1 1
Betonica officinalis subsp. serotina E1 1
Campanula rapunculus E1 1
FB | Festuco-Brometea
Galium verum E1 5
Allium carinatum subsp. carinatum E1 4
Bromopsis erecta E1 4
Brachypodium rupestre E1 4
Filipendula vulgaris E1 4
Danthonia alpina E1 4
Briza media E1 3
Peucedanum oreoselinum E1 3
Genista tinctoria E1 3
Trifolium montanum E1 2
Dianthus monspessulanus E1 1
Ononis spinosa E1 1
Senecio jacobaea E1 1
Campanula glomerata E1 1
Helianthemum nummularium subsp. obscurum E1 1
SCF | Scheuchzerio-Caricetea fuscae
Carex panicea E1 1
EA | Epilobietea angustifolii
Calamagrostis epigeios E1 1

Legenda - Legend

1
23
4-6
AG
LS
FS
EP
Fl
Eu
Pr.

(lematido-Rubetum ulmifolige s. lat.
Roso gallicae-Alnetum glutinosae nom. prov.

Peucedano cervariae-Fraxinetum orni nom. prov.

Alnetea glutinosae

Lygo-Stipetea

Fagetalia sylvaticae

Erico-Pinetea

FIis - Flysch

Evtricna rjava tla - Eutric brown soil

Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
* dolocitev je treba Se preveriti - determination must be verified
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Preglednica 11: Beka in Trenka, vegetacija opuscene njive, gozdnih jas, grmiSca in kala
(Table 11: Beka and Trenka, vegetation of abandoned field, forest clearing, shrub and pond)

o
w
-~
w

Zaporedna Stevilka popisa (Number of relevé)

Stevilka popisa v podatkovni bazi (Database number of relevé)

297787
297502
297932
295692
297158

~
=
v
[ ]
1)
S
~
~
v
©
G
w
=]
S

Nadmorska viSinavm (Altitude in m)

Lega (Aspect) 0 | SW [NWW|SWW| 0
Nagib v stopinjah (Slope in degrees) 0 | 102510
Maticna podlaga (Parent material) Fll L |FA|F |FA
Tla (Soil) Eu | Re | Re | Eu | Hig
Kamnitost v % (Stoniness in %) 2117200

Zastiranje v % (Cover in %)

Grmovna plast (Shrub layer) E2| .« ]10] « |60 -
Zeliscna plast (Herb layer) E1 | 90 | 70 | 80 | 80 | 80
Mahovna plast (Moss layer) EO | « | 2| 3|« |«

w
&
~
~
&

Stevilo vrst (Number of species)

Velikost popisne ploskve (Relevé area) m2| 30| 15| 50 | 50 | 50
E < < Nr\] <
’ ) ) 2l &S
Datum popisa (Date of taking relevé) NI RRS]
918|853
[¥a) [¥a) =) o <
2|5
=
Nahajalisce (Locality) @ | =
sl=ls|lg| e
| 8|8 8| &
R I

Srednjeevropski kvadrant (Quadrant)

0349/3
0349/3
0349/3
0349/3
0449/1

2RI T S
Koordinate GKY (D-48) ml 28|38

SIST| T T|T

| a2l
Koordinate GK X (D-48) mlslz|288

RNRNRIRIR

SM | Pap hoeadis (Stellarietea mediae) Pr.

Cirsium arvense A I |- . . 1
Convolvulus arvensis A I L O
Conyza canadensis 3 I . . . . 1
Erigeron annuus 3 I . . . . 1
Geranium collumbinum A I L O R
Silene gallica 3 . |- . . 1
Thlaspi arvense 3 I . . . . 1
Veronica persica 3 |- . . 1
Bromus sterilis Bng+9] - . . . 1
(repis setosa Bg+q- - . . 1
Euphorbia helioscopia Bg+q- - . . 1
Rumex crispus Bg+q- - . . 1
Cerastium pumilum Bny+f- - . . 1
Fallopia convolvulus E1| - . O S 1
Aristolochia clematitis BT e | o | o |+ ] |1
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Zaporedna Stevilka popisa (Number of relevé) Pr.
NS | Nardetalia strictae
Rumex acetosella E1 1
Hypochaeris radicata E1 1
MA | Molinio-Arrhenatheretea
Trifolium repens E1 1
Achillea millefolium E1 1
Daucus carota E1 1
Lolium perenne E1 1
Plantago lanceolata E1 1
Prunella vulgaris E1 1
Achillea roseoalba E1 1
Phleum pratense E1 1
Poa trivialis E1 1
Agi | Agropyretea intermedii-repentis
Agropyron intermedium E1 1
AV | Artemisietea vulgaris, Filipendulo-Convulvuletea
Artemisia vulgaris E1 1
Carduus acanthoides E1 1
Linaria vulgaris E1 1
Ballota nigra subsp. meridionalis E1 1
Iris foetidissima E1 1
FC | Physalis alkekengi E1 1
GU | Galio-Urticetea
Allium vineale E1 1
Sat | Satureion subspicatae
Satureja montana subsp. variegata E1 2
Stipa eriocaulis E1 1
Bromopsis condensata E1 1
Scorzonera austriaca E1 1
SV | Scorzoneretalia villosae
Scorzonera villosa E1 1
Campanula rapunculus E1 1
Dorycnium herbaceum E1 1
FB | Festuco-Brometea
Teucrium chamaedrys E1 2
Carex hallerana E1 2
Galium purpureum E1 2
Hieracium pilosella E1 1
Brachypodium rupestre E1 1
Medicago falcata E1 1
Medicago prostrata E1 1
Ophrys insectifera E1 1
Anacamptis pyramidalis E1 1
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Zaporedna Stevilka popisa (Number of relevé) 1123 ]|4]5]FP
Aster linosyris E1 | | - 1 o | . 1
Dorycnium herbaceum EV | -] - 1 o | . 1
Euphorbia cyparissias 1]« | - 1 A
Genista tinctoria EV |« | - 1 A
Festuca rupicola 1|« «f3+) -] - 1

KC | Koelerio-Corynephoretea

Trifolium campestre Bng+1] - . . . 1

LS | Lygeo-Stipetea

Althaea cannabina E1 | - . . 1 . 1

GS | Geranion sanguinei, Trifolio-Geranietea

Vicia tenuifolia BV |+ | - . . . 1
Vincetoxicum hirundinaria ET ] - |1 . . . 1
Peucedanum cervaria B - - 1 ol 1
Viola hirta B - - +1 - . 1

PP | Potentilo-Polygonetalia

Verbena officinalis E1 |1 . . . . 1

Juncus inflexus E1 | - . . . 2 1

Mo | Molinion caeruleae

Colchicum autumnale A . . 1 . 1

Juncus effusus Bl . . . o+

PM | Phragmiti-Magnocaricetea

Typha latifolia 1]« | « | «|«Fbaln
Sparganium erectum subsp. neglectum E1 | - . o] 3 1
Eleocharis palustris agg. 1]« | «|««F20F1

Baf | Batrachion fluitantis

Ranunculus trichophyllum (Batrachium trichophyllum) E1 ] - . . 1 1

Ranunculus peltatus E1 | - . . | . 1 1

Pot | Potametea pectinati

Potamogeton natans BT« | « |« 1«01 1
Zannichelia palustris E1| - . N 1 1
Potamogeton coloratus B . . . . +11
Potamogetun nodosus E1| - . N +1 1

RP | Rhamno-Prunetea

Robinia pseudoacacia Ea| + | - . . . 1
Ficus carica B3a| - L 1 -1
Morus alba Ba| « | « | <+ |1
Prunus persica E3a| - . . + 9 - 1

Co | Carpinion orientalis

Coronilla emeroides Ea| - g2+~ ]2
Acer monspessulanum E1 | - +1 - . . 1
(olutea arborescens Ba| - g+ -] -1
QI | Achnatherum bromoides ? AN N B RN
Cnidium silaifolium A R BT I R
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Zaporedna Stevilka popisa (Number of relevé) 11234 Pr.
QP | Quercetalia pubesecnti-petraeae

Sesleria autumnalis E1 | - 1 3 . 2

Carex flacca BT« |+ 1) - 2

Fraxinus ornus ET | - + | . . 1

Fraxinus ornus Eb| | ¢ | +| ¢ 1

Ostrya carpinifolia E2a| - A 1

Cotinus coggygria E2a| - . + | . 1

Digitalis laevigata E1 |« | « | +| ¢ 1
TA | Tilio-Acerion

Juglans regia B3a| - . .|+ 1
QR | Quercetalia roboris

Quercus petraea BT+ 2

Lembotropis nigricans Ea| - | + 1
ML | Mahovi (Mosses)

Ctenidium molluscum E0 | - 1 1

Tortella tortuosa E0 | - |+ 1

Legenda - Legend

I ImIEPrmrTmOoOVnAEWN=
S5FFE =2

Hypochaerido-Rumicetum acetosellae nom. prov.
Carici halleranae-Hieracietum pilosellae nom. prov.

Seslerio lis-Bromopsietum condensati nom. prov.

Ficus carica-Morus alba comm.

Typh latifoliae, Sp i neglecti, Eleacharietum palustris, Batrachion fluitantis, Potamion
Quercetea ilicis

Flis - Flysch

Laporovec - Marlstone

Apnenec - Limestone

Evtricna rjava tla - Eutric brown soil

Rendzina - Rendzina

Hidromorfna tla - Hydromorphic soil

Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
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Preglednica 12 (Table 12): Festuco carniolicae-Drypidetum jacquinianae

]
w
ES
w
o
~
=)
)
S

Zaporedna stevilka popisa (Number of relevé) 1

Stevilka popisa v podatkovni bazi (Database number of relevé)

295751
295788
297146
298793
297145
298794
297150
297512
300098
300099

~
>
&
~
=
S
~
&
S
N
=
S
~
&
S
w
=N
S
w
il
&
N
59
3
~
>
&
~
&

Nadmorska visinavm (Altitude in m)

Lega (Aspect) NW | NE | NE | NE | NE | NE | NE | NE | SSW|SSW
Nagib v stopinjah (Slope in degrees) 35 (35| 35|40 | 35|35 35|35 40|40
Maticna podlaga (Parent material) Gr| Gr| Gr| Gr| Gr| Gr| Gr| Gr| Gr | Gr
Tla (Soil) LiopLi| L Lt L|L|L|L
Kamnitost v % (Stoniness in %) 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

Zastiranje v % (Cover in %)

Grmovna plast (Shrub layer) E2110 (10|10 « [10] «|T01]5]-
Zelidcna plast (Herb layer) E1 |30 | 30|20 |5 | 25|30 20203070
Mahovna plast (Moss layer) EO| 5| 5555~ . . . .

~
I
&
=
3
=
v
~
S

Stevilo vrst (Number of species)

Velikost popisne ploskve (Relevé area) m? | 100 | 100 | 100 | 50 [ 100 | 50 | 100 | 50 | 50 | 30
) ; A SIS/ 8|8|e|8|8|&|&

Datum popisa (Date of taking relevé) Slal||e|e|Q|lQF|F
N I S O I O O IS B B

o (=) < ~ < ~ < v v v

S| S

Nahajalisce (Locality) S| Slsle| 8| S|le|s|B|8
S| S| S |S|E || 6 |S& |G| o

Srednjeevropski kvadrant (Quadrant)

0349/3
0349/3
0349/3
0349/3
0349/3
0349/3
0349/3
0349/3
0349/3
0349/3

RIR|FISIR R I |2(|2
Koordinate GKY (D-48) m A s IR |R[R KA
S B 2 S N o R R
BIINS RIIJ|NSFIs|IR| 8=
Koordinate GK X (D-48) m2I |yl =213 /8]]
RIRNIRRII|RINRIF| IR
Diagnosticne vrste asociacije (Diagnostic species of the association) Pr. | Fr.
DS | Drypis spinosa subsp. jacquiniana E1 )33 ]2]3 |1 r|1 113 | 4 ]10]7100
SC | Festuca carniolica Bl 1|+ +]-2]|2]- . . .| 5|50
Razlikovalnice variante (Differential species of the variant)
DS | Iberis linifolia B+ + |+ - 1 1+ - <l | 6|60
DS | Euphorbia fragifera B+ - . I e B B <l -1 3130
PcSp | Athamanta turbith b+ -]l 1111
DS | Drypidetea spinosae, Peltarion alliaceae
Allium saxatile subsp. tergestinum E1 |1 ro| o . . . . 1T+« | 4140
TR | Thlaspietea rotundifolii
Scrophularia canina E1 | - . . . . . o] 20 +0 212
Galeopsis angustifolia E1| - . . . . . o] 1] . 1110
Calamintha nepetas. lat. BTl o | o | o o o] o« |+ -01]10
Biscutella laevigata BT | o | o | o | o | o | « | ] - s+l 0
PcSp | Physolpexido c Saxifragion p
Daphne alpina subsp. scopoliana Ea| + | « |+ | « |+ |+ ] +] - . < | 5|50
Micromeria thymifolia E1| - . . . R T . . -1 1110
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Zaporedna Stevilka popisa (Number of relevé) 8| 9 |10 |Pr|Fr
(c | Centaureo campanulion
Campanula pyramidalis E1 + | . 1T+ 7|70
AT | Asplenietea trichomanis
Moehringia muscosa E1 + | . . r| 6 |60
Asplenium ruta-muraria E1 . . . 212
Sedum album E1 e+ T 0
Sat | Satureion subspicatae
Satureja montana subsp. variegata E1 + 2| +| 8|8
Galium corrudifolium E1 1 + 7070
Ruta divaricata E1 e+ |+ 4|40
Sesleria juncifolia subsp. juncifolia (S. tenuifolia subsp. tenuifolia) E1 . . 1110
Onosma javorkae (0. echioides subsp. dalmatica) E1 + 1 [10
FB | Festuco-Brometea
Euphorbia cyparissias E1 + ] <] 2|2
Carex humilis E1 . < 1|10
Galium purpureum E1 . . < 1]
Asperula cynanchica E1 . . < 1]
Teucrium chamaedrys E1 . . < 1]
Melica ciliata E1 C T O A (]
GS | Geranion sanguinei
Vincetoxicum hirundinaria E1 C I O A (1)
Campanula rapunculoides E1 . . < 1|10
Bupleurum prealtum E1 e+ . 1110
SM | Papaveretea rhoeadis (Stellarietea mediae)
Geranium purpureum E1 . + | . 1110
Convolvulus arvensis E1 . A+ T 0
Galio-Urticetea
Lamium maculatum E1 . LI I I A ]
EP | Rhamno-Prunetea
Prunus spinosa E2a + | - 212
Rubus ulmifolius E2a . 1110
Co | Carpinion orientalis
Prunus mahaleb E2 + | + 7170
Cotinus coggygria E2a + |+ - 6 | 60
Frangula rupestris E2a 1 . < | 4|40
Coronilla emeroides E2a + 212
Acer monspessulanum E2a 1110
QP | Quercetalia pubescenti-petraeae
Fraxinus ornus E2 + | e | 4+ | 550
Quercus pubescens E2a . . . 3130
Ostrya carpinifolia E2 s+ ]330
Sesleria autumnalis £l + e o212
Cnidium silaifolium E1 el e 1212
Arabis turrita E1 s+ |+ 212
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Zaporedna Stevilka popisa (Number of relevé) 1123|4567 8|9/ 1]|P]F

Digitalis laevigata E1| - . N IR . . . . . 1110
AF | Aremonio-Fagion

Cyclamen purpurascens E1 |1 . . T S O e . - | 4|40
QF | Querco-Fagetea

Hedera helix B r| - . . . . . . . . 1110

(lematis vitalba E1 | o | o | o |+ ] | | | o] |« 1110
EP | Erico-Pinetea

Amelanchier ovalis Ea | « | « | « |« Q+|+] ]|~ el e 212

Epipactis atrorubens 1| - . . + . . . . . . 1110
ML | Mahovi (Mosses)

Tortella tortuosa O 1T |+ [+ ] 1 |+] - . . . . 5 |50

Homalothecium lutescens E0 | 1 | . . . . . <1330

Legenda - Legend

Gr  Grusc- Debris

Li Kamnisce - Lithosol

Pr.  Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
Fr.  Frekvencav % - Frequency in %
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Preglednica 13: Griza, Miskotova jama (Ocizla), Tabor nad Botacem, zdruzbe skalnih razpok in zidov
(Table 13: Griza, Miskotova Jama hole (Ocizla), Tabor above Bota¢, communities of rock crevices and walls)

Zaporedna Stevilka popisa (Number of relevé) 1123|415
. Rlxs|R|B|S
Stevilka popisa v podatkovni bazi (Database number of relevé) R | 23|32
RNI|R|IKQJI|R
Nadmorska viSinavm (Altitude in m) 225 | 300 | 350 | 350 | 310
Lega (Aspect) NE | E N | SE| W
Nagib v stopinjah (Slope in degrees) 70 {90 | 95 | 90 | 90
Mati¢na podlaga (Parent material) Al A|A]A]A
Tla (Soil) Li | Li| Li|Lf6cL
Kamnitost v % (Stoniness in %) 100 | 100 | 100 | 100 | 100
Zastiranje v % (Cover in %)
Zeliscna plast (Herb layer) ET | 50 | 15| 20 | 40 | 30
Mahovna plast (Moss layer) E0 | 10 10 |20 | 10
Stevilo vrst (Number of species) (M1 9 15|13
Velikost popisne ploskve (Relevé area) m>[20|20]10 |10 4
[ag] =] [ e]
21|52 g
Datum popisa (Date of taking relevé) Q2 S5|s|S|F
RO I B S
O o < o ¥}
Nahajalisce (Locality) g1g|g|g|2
S|3|3 3|3
El g3
S|l s
S| 2=
sl e|®
Srednjeevropski kvadrant (Quadrant) £/ 2|25
==
cle | 2|28
N [N | B | N |2
S| 5| 3|33
5| =18
Koordinate GKY (D-48) mi 8| s || 5|2
S
NN
I IR L |L|K
Koordinate GK X (D-48) mi 3 INR I QD
o o o =3 o
RIR|I|R|IR
(C | Centaureo-Campanulion Pr.
Campanula pyramidalis B+ ] o | . -2
PcSp | Physoplexido comosae-Saxifragion petraeae
Seseli gouanii B+ | r . . -2
Daphne alpina subsp. scopoliana E1 | - r o | . . 1
Micromeria thymifolia ET | r | o | o | o] « |1
AP | Astrantio-Paederotion luteae
Veronica urticifolia E1 ] « | - 112 .2
AT | Asplenietea trichomanis
Asplenium trichomanes B -+ 2]2]2 4
Asplenium ruta-muraria B+ ]+ - . .12
Sempervivum tectorum E1 |1 . . . 1
Moehringia muscosa E1 | - - |+ 1
Sedum maximum E1 | - - |+ . 1
Sedum album E1 ] - . . . 1 1
Ceterach officinarum Bl o . . . 1 1
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Zaporedna Stevilka popisa (Number of relevé) 1123 |4]5]FP
(P | Cymbalario-Parietarietea diffusae

Parietaria judaica Bl | . . P 1 1
Sc | Stipion calamagrostis

Aethionema saxatile 1| + | . . . 1
DS | Drypidetea spinosae

Allium saxatile subsp. tergestinum B+ +] - . -2

Euphorbia fragifera B+ - . . . 1
Sat | Satureion subspicatae

Sesleria juncifolia subsp. juncifolia (Sesleria tenuifolia subsp. tenuifolia) E1 ] 3 rloe | o] |2

Satureja montana subsp. variegata Bng2q+ - . -2

Bromopsis condensata 3 |- . . 1

Dianthus tergestinus 3 W |- . . 1

Hypericum perforatum subsp. veronense By +q - - . . 1

Ruta divaricata BEg+q - - . . 1

Scorzonera austriaca Bg+q - . . . 1

Genista sericea E1 ] . ro| . . . 1
FB | Festuco-Bre Geranion

Melica ciliata E1 ]2 . |- . . 1

Teucrium montanum 3N W . . . . 1

Orobanche teucrii Bnf+1] - . . . 1

Teucrium chamaedrys Byg+q - - . . 1

Anthericum ramosum Bg+q - - . . 1

Arabis sagittata E1| . . . s+ 1

Koelerio-Corynephoretea, Sedo-Scleranthetea

Petrorhagia saxifraga B« |« |1+

Medicago minima E1| - . N . +1 1

Papaveretea rhoeadis (Stellarietea mediae)

Bromus sterillis 1] |« +1
Geranium purpureum Bl o] « | |- +]11
Geranium pusillum Bl o . . . +1 1
Cardamine hirsuta Bl o . . . +1 1
Catapodium rigidum | - . . +1 1

Co | Carpinion orientalis, Quercetalia pubescenti-petraeae

Coronilla emeroides BV o+ | . . . 1
Fraxinus ornus E1| + . . . . 1
Ostrya carpinifolia Eal « | + | . . 1
Sesleria autumnalis ET | e | o | ||« |1

QP | Querco-Fagetea

Hedera helix 1| « | + |+ |+ +]3

Carex digitata E1| - . P I 1

TA | Tilio-Acerion

Aruncus dioicus E1 | - . r|1 |2
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Zaporedna Stevilka popisa (Number of relevé) Pr.
AF | Aremonio-Fagion
Lamium orvala E1 1
FS | Fagetalia sylvaticae
Galium laevigatum E1 2
Galeobdolon flavidum £l 1
Mycelis muralis E1 1
Senecio nemorensis E1 1
ML | Mahovi in liSaji (Mosses and lichens)
(tenidium molluscum E0 3
Exertotheca crispa (Neckera crispa) E0 2
Tortella tortuosa E0 1
Homalothecium lutescens E0 1
Alleniella compl (Neckera compl ) E0 1
Anomodon attenuatus E0 1
Grimmia sp. E0 1

Legenda - Legend

1

2
3-4
5

A
Li
Pr.

Genisto sericeae-Seslerietum juncifoliae

Daphno scopolianae-Campanuletum pyramidalis nom. prov.
Arunco dioici-Veronicetum urticifoliae nom. prov.
(ymbalario muralis-Parietarietum judaicae s. lat.

Apnenec - Limestone

Kamnisce - Lithosol

Prezenca - Stevilo popisov, v katerih se pojavlja vrsta (Number of relevés in which the species is presented)
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Preglednica 14: Seznam zavarovanih rastlinskih vrst v krajinskem parku Beka in njegovi neposredni okolici
(Table 14: List of protected plant species in the Landscape park Beka and its close surroundings)

Stevilo popisov v kvadrantih / Number of records in quadrants

Latinsko ime (Scientificname) Slovensko ime (Slovene name) é § §
Anacamptis pyramidalis (L.) L.C. Rich. piramidasti pilovec 8 19

(Cephalanthera damasonium (Mill.) Druce bleda naglavka 8 2

Cephalanthera longifolia (L.) Fritsch dolgolistna naglavka 18 4

Convallaria majalis L. $marnica 8 7

Cyclamen purpurascens Mill. navadna ciklama 30 1

Dactylorhiza fuchsii (Druce) Sod Fuchsova prstasta kukavica 1 1
Dianthus armeria L. srhki nageljcek 2 1 1
Dianthus liburnicus Bartl. liburnijski nageljcek 1

Dianthus monspessulanus L. montpellierski nageljcek 18

Dianthus sanguineus Vis. krvavordedi nageljcek 30 14 3
Dianthus tergestinus (Rchb.) Kerner trzaski nageljcek 7 3

Epipactis atrorubens (Hoffm.) Besser temnordeca modvirnica 1

Epipactis helleborine (L.) Crantz Sirokolistna modvirnica 1

Epipactis microphylla (Ehrh.) Sw. drobnolistna modvirnica 1 1

Epipactis muelleri Godfery Miillerjeva mocvirnica 1 1

Erythronium dens-canis L. pasji zob 4 4

Fritillaria montana Hoppe ex W.D.).Koch, sin. fritillaria orientalis Adams gorska logarica 1

Galanthus nivalis L. mali zvoncek 10

Gladiolus illyricus W. D. J. Koch ilirski mecek 18

Gymnadenia conopsea (L.) R.Br. navadni kukovicnik 1

Helleborus multifidus subsp. istriacus (Schiffner) Merxm. & Podl. istrski teloh 28 7

Himantoglossum adriaticum H. Baumann jadranska smrdljiva kukavica 14

Iris graminea L. travnolistna perunika 2 1 1
Iris pallida subsp. illyrica (Tommasini) T. Wraber ilirska perunika 1 1

Lilium bulbiferum L. brsticna lilija 4 1
Lilium carniolicum Bernh. ex W. D. J. Koch kranjska lilija 7 1

Lilium martagon L. turska lilija 10 5 1
Limodorum abortivum (L.) Sw. navadna splavka 6

Listera ovata (L.) R. Br. jajcastolistni muhovnik 2 2

Neottia nidus-avis (L.) L.C. Rich. rjava gnezdovnica 3 1

Ophrys apifera Huds. Cebeljeliko magje uho 9 4

Ophrys holosericea (Burm. fil.) Greuter ¢mrljeliko macje uho 1

Ophrys insectifera L. muholiko macje uho 5

Ophrys untchjii (M. Schulze) P. Delforge, sin. Ophrys holoserica subsp. untchjii (M. Schulze) Kreutz Untchjevo macje uho 2 3

Orchis tridentata Scop. sin. Neotinea tridentata (Scop.) R. M. Bateman, Pridgeon & M. W. Chase trizoba kukavica 30 7 2
Orchis coriophora L., sin. Anacamptis coriophora (L.) R. M. Bateman, Pridgeon & M. W. Chase stenicja kukavica 14 1

Orchis morio L., sin. Anacamptis morio (L.) R. M. Bateman, Pridgeon & M. W. Chase navadna kukavica 36 10 2
Orchis papilionacea L., sin. Anacamptis papilionacea (L.) R.M.Bateman, Pridgeon & M.W.Chase metuljasta kukavica 1

Orchis purpurea Huds. Skrlatnordeca kukavica 10 7 1
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Stevilo popisov v kvadrantih / Number of records in quadrants

Latinsko ime (Scientific name) Slovensko ime (Slovene name) é § §
Orchis ustulata L., sin. Neotinea ustulata (L.) R. M. Bateman, Pridgeon & M. W. Chase pikastocvetna kukavica 5 2

Paeonia officinalis L. navadna potonika 14 1

Platanthera bifolia (L.) Rich. dvolistni vimenjak 7 1

Platanthera chlorantha (Custer) Rchb. zelenkasti vimenjak 1

Ruscus aculeatus L. bodeca lobodika 7 2

Sedum maximum (L.) Hoffm. hermelika 4 2

Sempervivum tectorum L. navadni netresk 6

Serapias vomeracea (Burm. f.) Briq. velecvetni ralovec 2

Spiranthes spiralis (L.) Chevall. zavita Skrbica 47 4 1
Stipa eriocaulis Borb. peresasta bodalica 3 3 1

28.5.1in 10. 6. 2025, ko je bil ¢lanek Ze postavljen za objavo, smo na vzpetini Breg severno od Beke, na popisni plo-
skvi §t. 30 v preglednici 6 ugotovili uspevanje dveh vrst iz rodu Gladiolus. Poleg ilirskega mecka (G. illyricus), ki je
cvetel konec maja, smo na istem travniku v prvi polovici junija opazili razmeroma bogato populacijo (okoli 30 prim-
erkov) mocvirskega mecka (G. palustris), ki na istih rasti§¢ih cveti teden ali dva pozneje kot ilirski macek (zanesljivo
pa se med seboj razlikujeta tudi po ovoju gomolja). Dejansko $tevilo ugotovljenih zavarovanih vrst je torej 50 in v
neposredni okolici Krajinskega parka Beka uspevata dve evropsko varstveno pomembni vrsti, poleg jadranske

smrdljive kukavice tudi mo¢virski mecek (Gladiolus palustris).
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Preglednica 15: Rastlinske vrste iz rdecega seznama (Anon. 2002)
(Table 15 : Plants from the Red list (Anon. 2002))

Stevilo popisov v kvadrantih / Number of records in quadrants

Latinsko ime (Scientific name) Slovensko ime (Slovene name) é é §
Achnatherum bromoides (L.) P. Beauv., sin. Stipa bromoides (L.) Dorfler stoklasasta srsica 3

Anacamptis pyramidalis (L.) L.C. Rich. piramidasti pilovec 8 19

Arctium nemorosum Lej. gozdni repinec 1 4

Asphodelus albus L. navadni zlati koren 12

Carex hallerana Asso Hellerjev sasa 9

Cephalanthera damasonium (Mill.) Druce bleda naglavka 8 2

Cephalanthera longifolia (L.) Fritsch dolgolistna naglavka 18 4

Drypis spinosa subsp. jacquiniana Murb. & Wettst. Jacquinov bodi¢nik 10

Epipactis microphylla (Ehrh.) Sw. drobnolistna mocvirnica 1 1

Epipactis muelleri Godfery Miillerjeva modvirnica 1 1

Erythronium dens-canis L. pasji zob 4 4 1
Euphrasia pectinata Ten. Cesljasta smetlika 4

Festuca carniolica (Hack.) K. Richt. kranjska bilnica 8

Fragaria viridis Weston zeleni jagodnjak 1

Fritillaria montana Hoppe ex W.D.J.Koch, sin. Fritillaria orientalis Adams gorska logarica 1

Gladiolus illyricus W. D. J. Koch ilirski mecek 18

Gymnadenia conopsea (L.) R. Br. navadni kukovicnik 1

Hieracium pospichalii Zahn svetogorska Skrzolica 4 3

Himantoglossum adriaticum H. Baumann jadranska smrdljiva kukavica 14

Lilium bulbiferum L. brsticna lilija 4 1
Lilium carniolicum Bernh. ex W. D. J. Koch kranjska lilija 7 1

Limodorum abortivum (L.) Sw. navadna splavka 6

Muscari botryoides (L.) Mill. em. Lam. & DC. jagodasta hrusica 4 3

Muscari comosum (L.) Mill. Copasta hrusica 6 8

Ophioglossum vulgatum L. navadni kadji jezik 3

Ophrys apifera Huds. Cebeljeliko magje uho 9 4

Ophrys holosericea (Burm. fil.) Greuter cmrljeliko madje uho 1

Ophrys insectifera L. muholiko macje uho 5

Ophrys untchjii (M. Schulze) P. Delforge, sin. Ophrys holoserica subsp. untchjii (M. Schulze) Kreutz Untchjevo macje uho 2 3

Orchis tridentata Scop. sin. Neotinea tridentata (Scop.) R. M. Bateman, Pridgeon & M. W. Chase trizoba kukavica 23 7 2
Orchis coriophora L., sin. Anacamptis coriophora (L.) R. M. Bateman, Pridgeon & M. W. Chase stenicja kukavica 14 1

Orchis morio L., sin. Anacamptis morio (L.) R. M. Bateman, Pridgeon & M. W. Chase navadna kukavica 36 10 2
Orchis papilionacea L., sin. Anacamptis papilionacea (L.) R.M.Bateman, Pridgeon & M.W.Chase metuljasta kukavica 1

Orchis purpurea Huds. Skrlatnordeca kukavica 10 7 1
Orchis ustulata L., sin. Neotinea ustulata (L.) R. M. Bateman, Pridgeon & M. W. Chase pikastocvetna kukavica 5 2

Orobanche teucrii Holandre vrednikov pojalnik 2

Paeonia officinalis L. navadna potonika 14 1

Peucedanum coriaceum subsp. pospichalii (Thell.) Horvati¢ Pospichalov silj 8

Platanthera chlorantha (Custer) Rchb. zelenkasti vimenjak 1

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025




IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Stevilo popisov v kvadrantih / Number of records in quadrants

Latinsko ime (Scientific name) Slovensko ime (Slovene name) é § §
Potamogeton nodosus Poir. kolencasti dristavec 1

Ranunculus peltatus Schrank* Petiverjeva vodna zlatica 1

Ranunculus trichophyllus Chaix, sin. Batrachium trichophyllum (Chaix) Van den Bosch lasastolistna vodna zlatica 1

Salvia officinalis L. Zajbelj 1

Serapias vomeracea (Burm. f.) Briq. velecvetni ralovec 2

Silene gallica L. francoska lepnica 1

Spiranthes spiralis (L.) Chevall. zavita Skrbica 47 4 1
Veratrum nigrum L. ¢rna ¢merika 1

Zannichellia palustris L.* prava mocvirska vodopivka 1

* det. B. Vres (na podlagi fotografij, potrebno 3e preveriti / determination must be verified)

FOLIA BIOLOGICA ET GEOLOGICA 66/1 - 2025

155



IGOR DAKSKOBLER: NEKATERE ZNACILNOSTI RASTJA IN RASTLINSTVA KRAJINSKEGA PARKA BEKA IN NJEGOVE ...

Preglednica 16: Tujerodne vrste v krajinskem parku Beka in njegovi neposredni okolici

(Table 16: Alien species in the Landscape park Beka and its close surroundings)

Stevilo popisov v kvadrantih / Number of records in quadrants

< = I
Latinsko ime (Scientific name) Slovensko ime (Slovene name) § % §
Aesculus hippocastanum L. divji kostanj 1
Ailanthus glandulosa Desf. visoki pajesen 1
Alcea rosea L. rozlin 2 1
Amaranthus powellii S. Watson vitkocvetni Scir 1
Amaranthus retroflexus L. srhkodlakavi $¢ir 1
Ambrosia artemisiifolia L. navadna ambrozija 2 1 2
Antirrhinum majus L. veliki odolin 1
Bidens frondosa L. ¢rnoplodni mrkac 1 1
Calendula officinalis L. vrtni ognjic 1
(Conyza canadensis (L.) Crong. kanadska hudoletnica 1 1
Conyza sumatrensis (Retz) E. Walker belkasta hudoletnica 6 4
Erigeron annuus (L.) Pers. enoletna suholetnica 5 9 1
Ficus carica L. navadni smokvovec 8
Helianthus tuberosus L. topinambur 1
Hemerocallis fulva (L.) L.* rumenorjva maslenica 1
Iris foetidissima L. smrdljiva perunika 3
Lunaria annua L. enoletna srebrenka 1
Melissa officinalis L. navadna melisa 3 3
Morus alba L. bela murva 1 1
Opuntia sp. indijska smokva, opuncija 1
Portulaca oleracea L. navadni tols¢ak 3
Prunus persica L. breskev 2
Pterocarya fraxinifolia L. kavkaski krilati oreskar 1
Rhus typhina L. octovec 1
Robinia pseudoacacia L. robinija 10 4 1
Rudbeckia hirta L. sthkodlakava rudbekija 3
Senecio inaequidens DC. ozkolistni grint 5 2 1
Sporobolus neglectus Nash prezrti plodomet 1
Veronica persica Poir. perzijski jeticnik 2 1
Vitis rupestris Scheele** ameriska trta 8 1 2

*tudi ob Glinscici v srednjem delu (0349/4) - Dakskobler 1995 mscr.
** dolocitev je treba Se preveriti /detemination must be verified
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NAVODILA AVTORJEM

Folia biologica et geologica so znanstvena revija IV. razreda SAZU za naravoslovne vede. Objavljajo naravoslovne znanstvene

razprave in pregledne ¢lanke, ki se nanasajo predvsem na raziskave v etni¢nem obmocju Slovenije, pa tudi raziskave na obmocju

Evrope in $irse, ki so pomembne, potrebne ali primerljive za nasa preucevanja.

1. ZNANSTVENA RAZPRAVA

Znanstvena razprava zajema celovit opis izvirne raziskave, ki
vkljucuje teoreti¢ni pregled tematike, podrobno predstavlja
rezultate z razpravo in zakljucki ali sklepi in pregled citiranih
avtorjev. V izjemnih primerih so namesto literaturnega pre-
gleda dovoljeni drugi viri, ce to zahteva vsebina razprave.

Razprava naj ima klasi¢no raz¢lenitev (uvod, material in
metode, rezultati, diskusija z zakljucki, zahvale, literatura
idr.).

Dolzina razprave, vklju¢no s tabelami, grafikoni, slikami
ipd., ne sme presegati 3 avtorskih pol oziroma 45 strani tipko-
pisa. ZaZelene so razprave v obsegu ene avtorske pole oziroma
do dvajset strani tipkopisa.

Razpravo ocenjujeta vsaj dva recenzenta.

Razprava gre v tisk, ko jo na predlog urednika sprejme
urednigki odbor

2. PREGLEDNI CLANEK

Pregledni ¢lanek objavljamo po posvetu urednika z avtorjem.
Na predlog urednika ga sprejme uredniski odbor. Clanek naj
praviloma obsega najvec 3 avtorske pole oziroma do 45 tipka-
nih strani.

3. NOVOSTI
Revija objavlja kraj$e znanstveno zanimive in aktualne pri-
spevke do 7000 znakov.

4.1ZVIRNOST PRISPEVKA

Razprava oziroma ¢lanek, objavljen v reviji Folia biologica et
geologica, ne sme biti predhodno objavljen v drugih revijah ali
knjigah.

5. JEZIK

Razprava ali ¢lanek sta lahko pisana v slovens¢ini ali angle§¢ini.
Prevod iz svetovnih jezikov in jezikovno lektoriranje

oskrbi avtor prispevka, ¢e ni v uredniskem odboru dogovorje-

no drugace.

6. POVZETEK

Za razprave ali ¢lanke, pisane v slovens¢ini, mora biti povze-
tek v angle$¢ini, za razprave ali ¢lanke v tujem jeziku pa ustre-
zen slovenski povzetek. Povzetek mora biti dovolj obsiren, da
je tematika jasno prikazana in razumljiva domacemu in tuje-
mu bralcu. Dati mora informacijo o namenu, metodi, rezulta-
tu in zaklju¢kih. Okvirno naj povzetek ne obsega ve¢ kot 10 do
20 % obsega razprave oziroma ¢lanka.

7.1ZVLECEK

Izvle¢ek (praviloma dolg do 300 besed) mora podati jedrnato
informacijo o namenu in zaklju¢kih razprave ali ¢lanka. Na-
pisan mora biti v slovenskem in angleskem jeziku.

8. KLJUCNE BESEDE

Stevilo kljuénih besed naj ne presega 10 besed. Predstaviti mo-
rajo podrocje raziskave, podane v razpravi ali ¢lanku. Napisane
morajo biti v slovenskem in angleskem jeziku.

9. NASLOV RAZPRAVE ALI CLANKA
Naslov razprave ali ¢lanka naj bo kratek in razumljiv. Za na-
slovom sledi ime/imena avtorja/avtorjev (ime in priimek).

10. NASLOV AVTORJA/AVTORJEV

Pod klju¢nimi besedami spodaj je naslov avtorja/avtorjev, in
sicer akademski naslov (Ce obstaja, t.j. dr., ali mag.), ime, prii-
mek, ustanova, mesto z oznako drzave in postno $tevilko, dr-
Zava, in elektronski po$tni naslov.

11. UVOD
Uvod se mora nanasati le na vsebino razprave ali ¢lanka. Vse-
bovati mora cilje prispevka oziroma raziskave.

12. ZAKLJUCKI ALI SKLEPI

Zakljucki ali sklepi morajo vsebovati sintezo glavnih ugotovi-
tev glede na zastavljena vprasanja in razre$ujejo ali nakazujejo
problem raziskave.

13. ZAHVALE
Priporoceno je v zahvali navesti vse pomo¢nike in financerje
avtorjev in raziskave.

14. TABELE, TABLE, GRAFIKONTI, SLIKE IPD.

Tabele, table, grafikoni, slike ipd. v razpravi ali ¢lanku naj
bodo jasne, njihovo predlagano mesto mora biti nedvoumno
oznaceno, njihovo $tevilo naj racionalno ustreza vsebini.

Spremno besedilo, podnapisi, napisi, naslov in legenda naj
bodo napisani v slovenskem in angleskem jeziku.

Slike, ilustracije, grafikoni, tabele ipd. v bitnem zapisu
naj vimenu datoteke vsebujejo naslov ali avtorja ¢lanka in za-
poredno $tevilko v ¢lanku (npr. I Kreft_Figure 01). PriloZene
naj bodo tudi kot samostojne datoteke. V imenih datotek ne
uporabljajte prepovedanih znakov kot so .,/ Za loc¢evanje
besed v imenu datoteke poleg presledkov uporabljajte znaka -
ali _. Oddane naj bodo v *JPG zapisu z minimalno kompresi-



jo (maximum ali high - visoka kakovost). Locljivost bitnih
datotek naj bo 300 DPI/inch pri 1:1 Zeleni velikosti uporabe v
publikaciji ($irina obeh stolpcev v publikaciji je 165 mm, enega
stolpca pa 79 mm). Ce publikacija izide samo v digitalni obli-
ki, je zadostna velikost bitnih datotek 72 DPI/inch pri 1:1 Ze-
leni velikosti uporabe v publikaciji. Barvnega okolja RGB na
spreminjajte v CMYK barvno okolje, to bodo storili izvajalci.

Grafikoni, risbe, ilustracije ipd. v vektorskem zapisu naj
bodo oddani v *.EPS, *.SVG, *.PDF ali *.AI formatu. Lo¢lji-
vost pri vektorskem zapisu ni pomembna, saj je tako datoteko
mogoce povecevati do neskonc¢nosti brez izgube kvalitete.

Pri fitocenoloskih tabelah se tam, kjer se posamezna ra-
stlinska vrsta, sicer vpisana v tabelo, ne pojavlja, natisne pika.

15. LITERATURA IN VIRI

Uporabljeno literaturo citiramo med besedilom. Citirane av-
torje pisemo v velikih tiskanih ¢rkah (kapitelkah). Enega av-
torja piSemo » (Priimek leto)« ali »(Priimek leto: strani)« ali
»Priimek leto« [npr. (Bukry 1974) ali (OBERDORFER 1979: 218)
ali ... PoLDINT (1991) ...]. Ce citiramo ve¢ del istega avtorja, ob-
javljenih v istem letu, posamezno delo ozna¢imo po abece-
dnem redu »Priimek leto mala ¢rka« [npr. ...HorRvATIC (1963
a)... ali (HORVATIC 1963 b)]. Avtorjem z enakim priimkom
dodamo pred priimkom prvo ¢rko imena (npr. R TUXEN ali |
TUXEN). Vel avtorjev istega dela citiramo po naslednjih nace-
lih: delo do treh avtorjev »Priimek, Priimek & Priimek leto:
strani« [npr. (SHEARER, PAPIKE & SIMON 1984) ali PEARCE &
CANN (1973: 290-300)...]. Ce so ve¢ kot trije avtorji, citiramo
»Priimek prvega avtorja et al. leto: strani« ali »Priimek prvega
avtorja s sodelavci leto« [npr. NoLL et al. 1996: 590 ali ... MEU-
SEL s sodelavci (1965)].

Literaturo uredimo po abecednem redu. Imena avtorjev
pisemo v velikih tiskanih ¢rkah:

- Razprava ali ¢lanek:

DAKSKOBLER L 1997: Geografske variante asociacije Sesle-
rio autumnalis-Fagetum (Ht) M. Wraber ex Borhidi 1963.
Razprave IV razreda SAZU (Ljubljana) 38 (8): 165-255.

Le LoreuUrr J, BUFFEAUT E, MARTIN M & H TonG 1993:
Decouverte d’Hadrosauridae (Dinosauria, Ornithischia) dans
le Maastrichtien des Corbieres (Aude, France). C. R. Acad. Sci.
Paris, t. 316, Ser. II: 1023-1029.

UNUK T & T GREBENC 2017: Silver fir (Abies alba Mill.)
ectomycorrhiza across its areal — a review approach / Ektomi-

korizni simbionti bele jelke (Abies alba Mill.) na naravnem
obmod¢ju razsirjenosti — pregled. Folia Biol Geol 58: https://
doi.org/10.3986/fbg0025

- Knjiga:

GORTANI L & M GORTANI 1905: Flora Friuliana. Udine.

Ce sta razli¢na kraja zalozbe in tiskarne, se navaja kraj
zaloZzbe.

- Elaborat ali porocilo:

Prus T 1999: Tla severne Istre. Biotehniska fakulteta.
Univerza v Ljubljani. Center za pedologijo in varstvo okolja.
Oddelek za agronomijo. Ljubljana. (Elaborat, 10 str.).

- Atlasi, karte, nacrti ipd.:

KLIMATOGRAFIJA Slovenije 1988: Prvi zvezek: Tempe-
ratura zraka 1951-1980. Hidrometeoroloski zavod SR Sloveni-
je. Ljubljana.

LETNO porocilo meteoroloske sluzbe za leto 1957. Hidro-
meteoroloski zavod SR Slovenije. Ljubljana.

Za vire veljajo enaka pravila kot za literaturo. Pri elek-
tronskih virih se vpise datum dostopa.

Pri vseh navedbah literature dodamo doi oznako, ¢e v
originalu obstaja in sicer v obliki: https://doi... In ne v obliki
DOL....

16. ZNANSTVENA (LATINSKA) IMENA TAKSONOV
Znanstvena (latinska) imena rodov, vrst in infraspecifi¢nih
taksonov se piSejo v kurzivi. V fitocenoloskih razpravah ali
¢lankih se vsi sintaksoni pisejo v kurzivi.

17. FORMAT IN OBLIKA RAZPRAVE ALI CLANKA
Clanek naj bo oddan v formatu *.docx, *.doc, *.rtf, *.txt, ali
*.0dt z medvrsti¢énim razmikom 1,15 na A4 (ISO 216) forma-
tu. Uredniku je treba oddati izvirnik ¢lanka. Za bolj$o infor-
macijo izvajalcem lahko prilozite $e *.PDF datoteko ¢lanka z
umescenimi slikami, grafi, tabelami, risbami ipd. na Zelena
mesta v ¢lanku, ki jih bomo upostevali, kolikor je mogoce.
Tabele in slike v bitnem zapisu naj bodo posebej prilozene
besedilu. Materiale do skupne velikosti 20 MB posredujte
uredniku na njegov elektronski naslov. Pred posiljanjem
lahko datoteke stisnete z brezpla¢nim programom ZIP, ki je
del operacijskega sistema Windows. Ce materiali kljub
vsemu presegajo skupno velikost 20 MB, jih lahko posljete
preko katere od brezpla¢nih spletnih aplikacij (npr. We-
Transfer).



INSTRUCTIONS FOR AUTHORS

Folia biologica et geologica is a scientific periodical of the Class IV: Natural sciences that publishes original scientific results and

review articles referring mainly to life and earth sciences studies in the Slovenian ethnic region, as well as in Europe and world-

wide, which are of importance or necessary for comparison to our researches.

1. ORIGINAL SCIENTIFIC PAPER
It is the entire description of novel research including the the-
oretical review of the subject, presenting in detail the results,
conclusions, and the survey of literature of the authors cited.
In exceptional cases the survey of literature may be replaced
by sources, if the purport requires it.

It should be composed in classic manner: introduction,
material and methods, results, discussion with conclusions,
acknowledgments, literature, etc.

The original scientific paper should not be longer than 45
pages, including tables, graphs, figures and others. The pre-
ferred length of the manuscript is 20 pages.

The submitted texts are reviewed by two reviewers.

The reviewed manuscript shall be published when adopt-
ed upon the proposal of the editor in chief by the editorial
board.

2. REVIEW ARTICLE

On consultation of the author with the editor in chief, the re-
view article can be accepted for publication by the editorial
board. Preferably, it should not be longer than 45 pages.

3. NEWS
The periodical publishes short, scientifically relevant and top-
ical communications of up to 7000 characters in length.

4. NOVELTY OF THE CONTRIBUTION
The article ought not to be published previously in any other
periodicals or books.

5. LANGUAGE
The article may be written in Slovenian or in English lan-
guage.

The author should provide the translation into Slovenian
language and corresponding language editing, unless other-
wise agreed by the editorial board.

6. SUMMARY

When the article is written in Slovenian, the summary
should be in English. When they are in foreign language, the
summary should be in Slovenian. It should be extensive
enough, so that the contents are clear and understandable to
domestic and foreign reader. It should give the information
about the aims, methods, results, and conclusions of the ar-
ticle. It should not be longer than 10 to 20% of the article it-
self.

7. ABSTRACT

It should give concise information about the aims and conclu-
sions of the article, preferably in up to 300 words. It must be
written in English and Slovenian.

8. KEY WORDS

The number of key words should not exceed 10 words. They
must present the topic of the research in the article and writ-
ten in English and Slovenian languages.

9. TITLE OF ARTICLE
It should be short and understandable. It is followed by the
name/names of the author/authors (name and surname).

10. ADDRESS OF AUTHOR/AUTHORS

The address of author/authors should be at the bottom of the
page: academic title, name, surname, institution, town and
state mark, post number, state, and e-mail of the author/au-
thors.

11. INTRODUCTION
Its contents should refer to the purports of the article only. It
should include the aims of the study presented.

12. CONCLUSIONS
Conclusions ought to include the synthesis of the aims re-
solved or indicate the problems of the research.

13. ACKNOWLEDGEMENTS
It is recommended to list all assistants and funders of the au-
thors and research in the acknowledgements.

14. TABLES, GRAPHS, FIGURES, ETC.

They should be clear, their place should be marked unambigu-
ously, and the number of them must rationally respond to the
purport itself.

The accompanying text, subtitles, captions, title and leg-
end should be written in Slovenian and English.

Images, illustrations, charts, tables, etc. in bitmap format
should contain the title or author of the article and the serial
number in the article in the file name (e.g. I Kreft_Figure 01).
They should also be attached as separate files. Do not use pro-
hibited characters such as .,/ in file names. To separate words
in the file name, use the character - or _ in addition to spaces.
They should be submitted in *.JPG format with minimal com-
pression (maximum or high - high quality). The resolution of



bitmap files should be 300 DPI/inch at 1:1 the desired size for
use in the publication (the width of both columns in the pub-
lication is 165 mm, and one column is 79 mm). If the publica-
tion is published only in digital format, a sufficient bitmap file
size of 72 DP1/inch at 1:1 the desired size for use in the publi-
cation is sufficient. Do not change the RGB color space to the
CMYK color space, this will be done by the journal personnel.

Graphs, drawings, illustrations, etc. in vector format
should be submitted in *.EPS, *.SVG, *.PDF or *.AI format.
Resolution is not important in vector format, as the file can be
enlarged to infinity without loss of quality.

In phytocenological tables, a dot is printed where an indi-
vidual plant species, otherwise entered in the table, does not
appear.

15. LITERATURE AND SOURCES
The literature used is to be cited within the text. The citation
of the authors is to be marked in capitals. One writes the single
author as follows: “(Surname year)” or “(Surname year: pages)”
or “Surname year” [(BUKRY 1974) or (OBERDORFER 1979: 218)
or ... PoLDINT (1991)...]. The works of the same author are to be
cited in alphabetical order: “Surname year small letter” [...
HORVATIC (1963 a)... or (HORVATIC (1963 b)]. The first letter of
the author’s name is to be added when the surname of several
authors is the same (R. TUXEN or J. TUXEN). When there are
two or three authors, the citation is to be as follows: “Surname,
Surname & Surname year: pages” [(SHEARER, PAPIKE & SIMON
1984) or PEARCE & CANN (1973: 290-300)...]. When there are
more than three authors, the citation is to be as follows: “Sur-
name of the first one et al. year: pages” or “Surname of the first
one with collaborators year” [NoLL et al. 1996: 590 or MEUSEL
with collaborators (1965)].

The literature is to be cited in alphabetical order. The au-
thor’s name is written in capitals as follows:

- Article:

DAKSKOBLER L 1997: Geografske variante asociacije Sesle-
rio autumnalis-Fagetum (Ht) M. Wraber ex Borhidi 1963.
Razprave I'V. Razreda SAZU (Ljubljana) 38 (8): 165-255.

UNUK T & T GREBENC 2017: Silver fir (Abies alba Mill.)
ectomycorrhiza across its areal — a review approach / Ekto-
mikorizni simbionti bele jelke (Abies alba Mill.) na naravnem
obmodju razsirjenosti - pregled. Folia Biol Geol 58: https://
doi.org/10.3986/fbg0025

LE LoEUFF |, BUFFEAUT E, MARTIN M & H TonG 1993:
Déecouverte d’Hadrosauridae (Dinosauria, Ornithischia) dans
le Maastrichtien des Corbieres (Aude, France). C. R. Acad. Sci.
Paris, t. 316, Ser. II: 1023-1029.

- Book:

GORTANI L & M GORTANI 1905: Flora Friuliana. Udine.

In case that the location of publishing and printing are
different, the location of publishing is quoted.

- Elaborate or report:

Prus T 1999: Tla severne Istre. Biotehniska fakulteta. Uni-
verza v Ljubljani. Center za pedologijo in varstvo okolja. Odd-
elek za agronomijo. Ljubljana. (Elaborat, 10 str.).

- Atlases, maps, plans, etc.:

KLIMATOGRAFIJA Slovenije 1988: Prvi zvezek: Tem-
peratura zraka 1951-1980. Hidrometeoroloski zavod SR
Slovenije. Ljubljana.

LETNO porocilo meteoroloske sluzbe za leto 1957.
Hidrometeorolo$ki zavod SR Slovenije. Ljubljana.

The same rules hold for sources. For electronic sources,
the access date is entered.

For all literature references, we add the doi code, if it ex-
ists in the original, in the form: https://doi... and not in the
form DOL....

16. LATIN NAMES OF TAXA

Latin names for genera, species, and infraspecific taxa are to
be written in italics. All syntaxa written in phytocoenological
articles are to be in italics.

17. SIZE AND FORM OF THE ARTICLE

The article should be submitted in *.docx, *.doc, *.rtf, *.txt, or
*.0dt format with 1.15 line spacing on A4 (ISO 216) format. The
original article must be submitted to the editor. For better in-
formation for the editors, you can also attach a * PDF file of the
article with images, graphs, tables, drawings, etc. placed in the
desired places in the article, which will be taken into account as
much as possible. Tables and images in bitmap format should
be attached separately to the text. Materials up to a total size of
20 MB should be sent to the editor’s email address. Before
sending, you can compress the files with the free ZIP program,
which is part of the Windows operating system. If the materi-
als nevertheless exceed a total size of 20 MB, you can send
them via one of the free online applications (e.g. WeTransfer).
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