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Abstract

A floristic study of Jelenovac Forest Park, located in Zagreb city centre, was conducted during the
vegetation season of 2019. In total, 255 vascular plant taxa were recorded, divided into 75 plant families, of
which Compositae (12.55%), Rosaceae (7.06%) and Poaceae (6.67%) are the most represented. The spectrum
of life-forms indicates the dominance of hemicryptophytes (43.14%) and phanerophytes (27.45%). The
chorological analysis shows a domination of Eurasian floral element (27.45%), followed by large share
of widespread (22.35%) and cultivated and adventitious plants (18.04%). Only one threatened, three
strictly protected and as many as 12 invasive plant taxa were found. Comparison of flora of Jelenovac
with similar urban and suburban areas of Zagreb conglomeration yielded diverse results, but still
reflecting the common biogeographical position and influence of temperate climate and indicating a
comparatively high anthropogenic influence.

Keywords: biodiversity, floral elements, life-forms, urban flora

Justié, M., Buéar, M., Vizec, P., Vukres, A., Segota, V. (2020): Vaskularna flora Park Sume
Jelenovac (Zagreb, Hrvatska). Glas. Hrvat. bot. drus. 8(2): 60-77.

Sazetak

Floristicko istrazivanje Park Sume Jelenovac u centru grada Zagreba provedeno je tijekom vegetacijske
sezone 2019. ZabiljeZeno je ukupno 255 biljnih svojti podijeljenih u 75 biljnih porodica od kojih su
Compositae (12,55 %), Rosaceae (7,06 %) i Poaceae (6,67 %) najzastupljenije. Spektar zivotnih oblika ukazuje
na dominaciju hemikriptofita (43,14 %) i fanerofita (27,45 %). Rezultati horoloske analize ukazuju na
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dominaciju euroazijskog flornog elementa (27,45 %) iza kojeg slijedi visoki udio Siroko rasprostranjenih
(22,35 %) te kultiviranih i adventivnih biljaka (18,04 %). ZabiljeZena je samo jedna ugroZena, tri strogo
zasticene i cak 12 invazivnih svojti. Usporedba flore Jelenovca s drugim sli¢cnim urbanim i suburbanim
podrucjima zagrebacke konglomeracije ukazala je na odredene razlike, ali ipak odrazava zajednicku
pripadnost istom biogeografskom podrudju i utjecaj umjerene klime te ukazuje na razmjerno visok

PROSINAC 2020.

antropogeni utjecaj.

Kljucne rijeci: bioraznolikost, florni elementi, urbana flora, zivotni oblici

Introduction

Jelenovac Forest Park is situated on the southern
slopes of Mt Medvednica at an elevation ranging
from 150 to 260 m a. s. 1. (Anonymous 2020a). It is
situated in the eastern part of the Zagreb city cen-
tre, only about ten minutes walk from the Zagreb
main street Ilica (Fig. 1). It owes its name, which it
shares with the associated forest stream, to the old
village of the city serfs of the Vrhovec folnegia. The
forest park includes a children's playground and
numerous pathways running within and around
the area, providing a large recreational space. The
total area of the Park-forest is 54.5 ha, with the
major part, 48.9 ha in area, covered with forests
dominated by climazonal hornbeam and sessile
oak forest (Ass. Epimedio-Carpinetum betuli (Horvat
1938) Bohridi 1963), while several grasslands and
meadows are situated on higher altitudes in the
northern part of the area (Anonymous 2020b).

According to Koppen’s climatic types, the climate
of the area of the city of Zagreb is temperate (Cfb)
without a dry season and with a warm summer.
The coldest month of the year is January with
temperatures above -3°C, while the summers are
fresh with the average temperature of the hottest
month below 22°C (Segota & Filip&ié 2003).

With the expansion of cities and population growth,
the amount of urban areas is increasing. Urban
areas are, unlike natural habitats, more affected by
human activities that alter habitats, increase distur-
bance and the concentration of nitrogen in the soil
and affect other biotic and abiotic factors, making
them suitable for the growth of weeds, ruderal and

invasive plants (PySek et al. 2010). Floristic studies
of urban areas contribute to the understanding of
the effects of urbanisation on flora composition and
at the same time help preserve the biodiversity of
such ecosystems. However, the plant diversity of
urban areas in Croatia is considerably less studied
than that of natural ecosystems. Comprehensive
floristic data exist only for few Dalmatian cities:
Sibenik and its surroundings (Milovié 2002), Split
(Ruscié 2003), Omis (Tafra et al. 2012) and Zadar
(Milovié and Miti¢ 2012). As for the wider Zagreb
area, first floristic studies were conducted in the
second half of the 19" century by Schlosser and
Vukotinovic (1857, 1869), Klinggraff (1861-1862) and
Neilreich (1869). More numerous studies followed
during the 20t century (Gjurasin 1923, Horvatié¢
1931, Gospodarié 1958, Markovic¢ 1970, 1973, 1975,
1978, Randié et al. 1981, Lukac 1988, Ilijanié et al.
1989, Smital et al. 1998) and so far, only a few in the
21stcentury (Miti¢ et al. 2007, Nikoli¢ et al. 2007,
Hudina et al. 2012, Alegro et al. 2013, Vukovic et al.
2013 and Budisavljevic et al. 2017). Jelenovac Forest
Park was, before our study, a botanically rather
unexplored area with only 31 records of vascular
plant taxa, 22 of which originate from Herbarium
Croaticum collection (ZA) (ReSetnik & Segota 2020).
Only one herbarium specimen dates back to 1993,
while all other specimens are from 1955 or even
earlier. The data on the remaining five records of
vascular taxa originate from literature: Hirc (1903,
1912), Bevilacqua (1957), Ilijani¢ et al. (1994) and
Pandza et al. (2001), most of them being secondary
references.

ANSLIVAYH 340174 NFNVYAVNZOd 1Z011dd

V40714 NVILVYOYdD IHL 40 39d3ITMONXY IHL OL SNOILNGI4dLNOD

61



Vascular flora of Jelenovac Forest Park (Zagreb, Croatia)

GLASNIK HRVATSKOG BOTANICKOG DRUSTVA

W > T B = FEKTITZISN
\ -
N 3
D
o r 3N .8

Zagreb

{
Zagreb

§Jelenovac

Figure 1. Geographical position of Jelenovac Forest
Park.

The aim of this research was to study the vascular
plant taxa of the Jelenovac Forest Park; to perform
an analysis of the recorded flora according to: taxo-
nomic preferences, chorological types, life-forms,
IUCN category, protection status, endemism and
invasiveness and to compare the results with those of
floristic analyses of other urban and suburban areas.

Materials and methods

Jelenovac was floristically surveyed during the
vegetation season of 2019., from March to June, as a
part of a student field project in the practical course
“Croatian flora” given at the Faculty of Science,
University of Zagreb. The area was searched with
the intention of exploring all the habitats. Plants
were mostly identified directly in the field, howe-
ver, some were collected, pressed and dried in
order to be identified or additionally confirmed.
For this purpose, standard and specialized identifi-
cation keys and iconographies were used: Horvati¢
(1954), Javorka & Csapody (1991), Tutin et al. (1993),
Domac (1994), Alegro et al. (2003), Delforge (2006),
Eggenberg & Mohl (2007), Rothmaler & Jager (2007)

and Nikoli¢ (2019). All collected plant material
was stored in the ZA herbarium collection at the
Division of Botany of the Department of Biology,
Faculty of Science, University of Zagreb and is pu-
blicly available via Flora Croatica Database (Nikoli¢
2020) and ZA & ZAHO Virtual Herbarium (Resetnik
& Segota 2020).

Rare and protected specimens were not collected
but photographed only. Nomenclature was mainly
given according to Flora Croatica Database (Nikolié
2020), with the exception of some cultivated and
adventitious taxa and varieties (Hosta plantaginea,
Pinus peuce, Populus nigra var. italica and Salix x
salamonii) where The Plant List (2020) was used as
anomenclature reference. Taxa were presented in
alphabetical order of families, genera and species.

Life-form and chorological type were attributed
to each taxon of the checklist. Data from Segulja
(1977), Pignatti (1982) and Ellenberg et al. (1991)
were used in the preparation of the life-form
spectrum, with the following abbreviations: Ch
- chamaephytes, G - geophytes, H - hemicryptop-
hytes, Hy - hydrophytes, P - phanerophytes and
T - therophytes. Chorological analysis was based
on Horvati¢ (1963) and Horvatié et al. (1968) using
the following abbreviations: 1 - Mediterranean
floral element, 2 - Illyrian-Balkan floral element,
3 - South-European floral element, 4 — Atlantic
floral element, 5 — East-European-Pontic floral
element, 6 - Southeast-European floral element,
7 - Central-European floral element, 8 - European
floral element, 9 - Eurasian floral element, 10 -
Circum-holarctic floral element, 11 - widespread
plants and 12 - cultivated and adventitious plants.

Spectra of families, life-forms and chorological
types were compared with similar urban and
suburban areas of Zagreb and surrounding areas
such as Stupnik (Miti¢ et al. 2007), Piskorovo and
Konopljenka (Hudina et al. 2012), seminatural mar-
shland Savica (Alegro et al. 2013), Jarun (Vukovi¢ et
al. 2013) and Dotrscina Forest Park (Budisavljevié
etal. 2017).
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Data on threatlevel according to IUCN criteria were
taken from the Red Book of the Vascular Flora of
Croatia (Nikoli¢ & Topi¢ 2005) with corresponding
abbreviations showing the degree of threat for
each taxon as follows: CR - Critically Endangered,
EN - Endangered, VU - Vulnerable, NT - Near
Threatened, LC - Least Concern and DD - Data
Deficient. The legal protection status in Croatia
is in accordance with the Ordinance on strictly
protected species (Anonymous 2016), while data
on endemic, as well as invasive, taxa are obtained
from the Flora Croatica Database (Nikoli¢ 2020).

Results and discussion

Altogether 255 taxa (one identified only to the genus
level, 248 species and six subspecies) have been
recorded in the flora of Jelenovac Forest Park, belon-
gingto 186 genera and 75 plant families (Appendix 1).
The most abundant family is Compositae (Asteraceae
and Cichoriaceae) (12.55%), followed by Rosaceae
(7.06%) and Poaceae (6.67%), while all other families
account for less than 4% each (Tab. 1). The order
of families with the highest number of taxa mostly
differs from other surveyed localities in Zagreb
and its surroundings (Tab. 2) with the exception
of Compositae which is the most abundant family
in all the surveys. The large share of Rosaceae in
the Jelenovac flora is due to the presence of five
cultivated trees, one cultivated shrub and one inva-
sive taxon. A similar situation was found in another
Zagreb forest park, Dotrs¢ina (Budisavljevié et al.
2017). Jelenovac and Dotrs¢ina are dominantly forest
areas, whereas the other areas (Stupnik, Piskorovo
and Konopljenika, Savica and Jarun) have much
more open habitats, the larger share of Poaceae in
those floras being thus comprehensible.

Regarding life-form spectrum, almost half of the
recorded taxa (43.14%) are hemicryptophytes,
followed by phanerophytes (27.45%), geophytes
(14.12%) and therophytes (13.33%) (Fig. 2). In
comparison with other floras of Zagreb and its
surrounding areas, hemicryptophytes are always
dominant, while phanerophytes and therophytes

share the second place, depending on the particu-
lar area (Tab. 3). Domination of hemicryptophytes
and a small percentage of chamaephytes in all
compared floras is in accordance with the expe-
cted composition of temperate zone life-forms,
reflecting the temperate climate of the studied area
(Horvat 1942). The share of the next most common
life-form, phanerophytes, most closely coincides
with the flora of Dotrs¢ina. This correlation is
expected given that Jelenovac and DotrsCina are
covered primarily by forest vegetation. Another,
more important, factor contributing to the con-
siderable share of phanerophytes in the flora of
Jelenovacis human intervention as many trees are
cultivated and planted for decorative purposes only.

Table 1. Families with the highest number of taxa

in the flora of Jelenovac.

Family No. of taxa % of total flora
Compositae 32 12.55
Rosaceae 18 7.06
Poaceae 17 6.67
Lamiaceae 9 3.53
Brassicaceae 8 3.14
Caryophyllaceae 8 3.14
Fabaceae 8 3.14
Polygonaceae 7 2.75
Apiaceae 6 2.35
Boraginaceae 6 2.35
Ranunculaceae 6 2.35
Salicaceae 6 2.35
Scrophulariaceae 6 2.35
other families (62) 118 46.27
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Table 2. Comparison of families (in percentages) for Jelenovac and similar urban and suburban areas

in Zagreb and its surroundings.

Piskorovo and

Families Jelenovac  Stupnik Konopljenika Savica  Jarun Dotrscina
Compositae 12.6 11.5 12.2 12.5 13.7 8.0
Rosaceae 7.1 4.7 5.4 4.8 4.0 6.4
Poaceae 6.7 8.4 11.4 11.8 11.8 5.9
Lamiaceae 3.5 5.8 5.7 5.9 6.8 3.5
Fabaceae 3.1 6.0 7.4 5.2 6.8 5.9
Brassicaceae 3.1 4.4 3.7 3.5 4.0 2.5
Caryophyllaceae 3.1 3.6 2.3 2.4 2.8 2.5

Compared to most other floras, that of Jelenovac
has a relatively small share of therophytes, although
greater than the one recorded in Dotr§¢ina Forest
Park. Given the forest cover of the studied area,
a small share of therophytes was to be expected,
as they mostly fail to grow in the shade of trees.
However, due to the research area location in the

50

45 43.14

40
35
30 27.45
% 25
20
14.12
15
10
5 1.96
0.00
0 [ ]
H P G T ch

urban area surrounded by private gardens and
open areas, it is not surprising that the share of
therophytes is greater than in the Dotr§¢ina Forest
Park. Unlike therophytes, geophytes tend to grow
in the shade of trees and therefore occur to a lesser
extent in the floras of open areas such as Stupnik,
Piskorovo and Konopljenika and Savica.

13.33

Hy

Figure 2. Life-form spectrum for the flora of Jelenovac (H - hemicryptophytes, P — phanerophytes,

G - geophytes, T - therophytes, Ch - chamaephytes, Hy - hydrophytes).
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Table 3. Comparison of life-form ratios (in percentages) for Jelenovac and similar urban and suburban

areas in Zagreb and its surroundings.

Piskorovo and

Life-forms Jelenovac Stupnik Konopljenika Savica Jarun Dotrscina
Hemicryptophytes  43.1 49.6 48.1 47.9 42.4 47.4
Phanerophytes 27.5 10.9 14.5 14.2 13.0 20.9
Geophytes 14.1 10.0 10.8 10.1 16.1 17.5
Therophytes 13.3 24.0 22.2 19.1 24.8 9.5
Chamaephytes 2.0 3.1 3.1 1.4 1.9 4.7
Hydrophytes 0.0 2.4 1.1 5.8 1.9 0.0

The recorded taxa belong to a total of ten floral ele-
ments (Fig. 3), with the domination of Eurasian floral
element (27.45%), followed by widespread plants
(22.35%), cultivated and adventitious plants (18.04%)
and South-European floral element (8.34%), while
other life forms account for less than 4% each. Even
though the Eurasian floral element always dominates
in the floras compared and the shares of some floral
elements do correlate, orders of dominance generally
do not coincide with the order of dominance of the
flora of Jelenovac (Tab. 4). High share of widespread
plants and comparatively lower shares of other cho-
rological types in our survey as well as in the floras
of Stupnik and Piskorovo and Konopljenika can be

largely explained by the use of different approaches
in detection of chorological types. In determining
the chorological types of Stupnik, Piskorovo and
Konopljenika and Jelenovac, Horvati¢ (1963) and
Horvatié et al. (1968) were primarily used, while in
Savica, Jarun and Dotrséina, Landolt et al. (2010) was
used, either completely or for revision purposes. In
spectra made according to Landolt et. al. (2010) a
significantly lower share of widespread plants was
recorded because since the work of Horvatic¢ et al.
(1968) the distribution of many species has become
better understood. The higher percentage of cultiva-
ted plants than in other related floras is explained by
the partially ornamental purpose of the studied area.

Eurasianfloralelement [ 27.45

widespread plants I 2235

cultivated and adventitious plants [N 18.04

European floral element |GG 12.16

South-European floral element NG 3.4

Central-Europeanfloralelement [N 3.92
Circum-holarctic floral element [N 3.53
Mediterranean floralelement [ 3.14
Illyrian-Balkan floral element |l 0.78
Southeast-European floralelement || 0.39

% 0 5

10 15 20 25 30

Figure 3. Chorological spectrum for the flora of Jelenovac.
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Table. 4. Comparison of chorotype ratios (in percentages) for Jelenovac and similar urban and suburban

areas in Zagreb and its surroundings.

Piskorovo and

Chorological type Jelenovac Stupnik Konopljenika Savica Jarun Dotrscina
Eurasian floral element 27.5 32.5 30.1 48.3 44.1 44.1
widespread plants 22.4 27.7 27.0 3.1 8.4 2.5
cultivated and adventitious plants 18.0 3.7 10.2 13.2 9.9 5.9
European floral element 12.2 11.5 11.1 3.8 7.8 4.0
South-European floral element 8.2 9.0 9.1 3.1 7.8 5.4
Central-European floral element 3.9 4.2 3.1 6.3 5.9 17.8
Circum-holarctic floral element 3.5 7.3 6.3 8.7 5.3 4.5
Mediterranean floral element 3.1 2.0 1.4 9.7 9.6 10.4
Illyrian-Balkan floral element 0.8 0.2 0.0 0.7 0.3 2.5
Southeast-European floral element 0.4 0.4 0.6 1.0 0.0 1.0
East-European-Pontic floral element 0.0 0.9 1.1 2.1 0.9 1.5
Atlantic floral element 0.0 0.4 0.0 0.0 0.0 0.5

Seven recorded taxa are classified into one of the
IUCN categories, but only one (Taxus baccata)
belongs to one of the threatened categories and is
classified as Vulnerable (VU), while other taxa be-
long either to Near Threatened (NT) (Cephalanthera
damasonium, Cyclamen purpurascens and Daphne lau-
reola) or Least Concern (LC) (Hordeum murinum ssp.
murinum, Poa annua and Ruscus aculeatus) category.
In total, three taxa (Taxus baccata, Cephalanthera
damasonium and Neottia nidus-avis) are classified as
strictly protected in Croatia and none as endemic.

In the study area, 12 invasive taxa (Acer negun-
do, Ailanthus altissima, Artemisia verlotiorum,
Chamomilla suaveolens, Datura stramonium,
Duchesnea indica, Erigeron annuus, Reynoutria x
bohemica, Robinia pseudoacacia, Solidago canaden-
sis, Solidago gigantea and Veronica persica) were

recorded, accounting for 4.71% of the total flora
of Jelenovac. Among them, as expected, as many
as five taxa belong to the family Compositae, the
family with the biggest number of invasive taxa in
Croatia and Europe. None of the existing invasive
taxa covered a considerable area and were, as
expected, mainly recorded along the edge of the
forest in disturbed areas along pathways, streets
and near households. Proximity to the city leads to
nitrogen accumulation in the living systems while
many surrounding private houses with their gar-
dens allow alien and potentially invasive plants to
thrive, consequently putting open areas and forest
edges, under a certain anthropogenic pressure.
Therefore, given the location of the studied area,
the number of 12 recorded invasive taxa was to

be expected. Although there are not large areas
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covered by invasive plants and they have not yet
progressed into the forest, monitoring should
be established and habitat degradation, such as
logging and construction, should be prevented in
order to conserve the forest in its original form
and disable the future spread of existing invaders.

Jelenovac Forest Park, with its 255 recorded taxa,
is floristically relatively rich forest area of Zagreb
when compared with similar, but larger Dotrsc¢ina
Forest Park, with 202 taxa recorded. The floral
composition reflects the character of the studied
area as an anthropogenically influenced, managed
and maintained forest with a partly ornamental
purpose, daily visited and used by people for re-
creational activity and socializing. Therefore, given
the anthropogenic pressure present in the area,
the larger share of adventitious taxa compared to
similar urban and suburban areas was as expected.
Nevertheless, its original floristic composition
is still well preserved and generally resembles
other, similar, suburban areas in Zagreb and its
surroundings, making it a valuable source of plant
diversity in the very centre of the city of Zagreb.
Therefore, the results of this research represent
arelevant addition to the knowledge of the urban
flora of Zagreb and Croatian flora in general and
can further serve as the basis for monitoring
changes in the following period.
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Appendix 1. The list of vascular plant taxa recorded in Jelenovac Forest Park.

Dryopteris filix-mas (L.) Schott
Equisetum arvense L.

Pteridium aquilinum (L.) Kuhn

Thuja orientalis L.
Ginkgo biloba L.
Abies alba Mill.
Picea abies (L.) H. Karst.
Pinus peuce Griseb.

Pinus nigra J. F. Arnold

Tsuga canadensis (L.) Carriere
Taxus baccata L.

Asarum europaeum L.

Yucca filamentosa L.

Allium schoenoprasum L.

Allium ursinum L.

Narcissus pseudonarcissus L.
Arum maculatum L.

Hosta plantaginea (Lam.) Asch.
Muscari neglectum Guss. ex Ten.
Polygonatum multiflorum (L.) All.
Polygonatum odoratum (Mill.) Druce
Ruscus aculeatus L.

Carex divulsa Stokes

Carex hirta L.

Carex sylvatica Huds.

Carex vulpina L.

Tamus communis L.

Crocus vernus (L.) Hill
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Juncus effusus L.
Luzula campestris (L.) DC.

Luzula forsteri (Sm.) DC.

Luzula pilosa (L.) Willd.

Erythronium dens-canis L.

Gagea lutea (L.) Ker Gawl.

Cephalanthera damasonium (Mill.) Druce
Neottia nidus-avis (L.) Rich.

Alopecurus pratensis L.

Anthoxanthum odoratum L.

Arrhenatherum elatius (L.) J. Presl et C. Presl
Brachypodium sylvaticum (Huds.) P. Beauv.
Briza media L.

Bromus sterilis L.

Dactylis glomerata L.

Elymus repens (L.) Gould

Festuca drymeja Mert. Koch

Holcus lanatus L.

Hordeum murinum L. ssp. murinum

Lolium perenne L.

Melica nutans L.

Poa annua L.

Poa pratensis L.

Poa trivialis L.

Setaria viridis (L.) P. Beauv.

Acer campestre L.

Acer negundo L.

Acer platanoides L.

Acer pseudoplatanus L.

Adoxa moschatellina L.

Rhus typhina L.

Aegopodium podagraria L.
Anthriscus cerefolium (L.) Hoffm.
Anthriscus sylvestris (L.) Hoffm.
Daucus carota L.

Heracleum sphondylium L.
Sanicula europaea L.

8(2)

11

= O W O W O VW W O W K=
= o

= O
[

11
11

- r r 4 r r 4 r r & T 4 4 I r T T & OO G - I T I T

T T T r r T U & U U U ©

PROSINAC 2020.

NT +
+

LC

LC

AMSLYAYH 340174 NFNVAYNZOd 1Z0T1dd

V4014 NVILVOYD IHL 40 39A3ITMONXY IHL OL SNOILNEGIYdLNOD |

71



Vascular flora of Jelenovac Forest Park (Zagreb, Croatia)

GLASNIK HRVATSKOG BOTANICKOG DRUSTVA

Vinca major L.
Vinca minor L.
Hedera helix L.

Berberis vulgaris L.

Epimedium alpinum L.

Mahonia aquifolium (Pursh.) Nutt.

Betula pendula Roth

Campsis radicans (L.) Seen.

Catalpa bignonioides Walter

Borago officinalis L.

Myosotis ramosissima Rochel

Myosotis sparsiflora Pohl

Omphalodes verna Moench

Pulmonaria officinalis L.

Symphytum tuberosum L.

Alliaria petiolata (M. Bieb.) Cavara et Grande
Armoracia rusticana P. Gaertn. , B. Mey. et Scherb.
Capsella bursa-pastoris (L.) Medik.

Cardamine bulbifera (L.) Crantz

Cardamine hirsuta L.

Cardaria draba (L.) Desv.

Rorippa sylvestris (L.) Besser

Sisymbrium officinale (L.) Scop.

Humulus lupulus L.

Lonicera caprifolium L.

Lonicera pileata Oliv.

Sambucus nigra L.

Symphoricarpos orbiculatus Moench

Cerastium glomeratum Thuill.

Cerastium pumilum Curtis ssp. glutinosum (Fr.) Jalas
Lychnis flos-cuculi L.

Silene italica (L.) Pers. ssp. nemoralis (Waldst. et
Kit.) Nyman

Stellaria graminea L.

Stellaria holostea L.

Stellaria media (L.) Vill.

Stellaria nemorum L.

8(2)
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Cornus mas L.
Cornus sanguinea L.

Carpinus betulus L.

Corylus avellana L.

Sedum ochroleucum Chaix
Sedum sarmentosum Bunge
Dipsacus fullonum L.

Knautia arvensis (L.) Coult.
Knautia drymeia Heuff.
Euphorbia cyparissias L.
Euphorbia dulcis L.

Euphorbia peplus L.
Euphorbia virgata Waldst. et Kit.
Lathyrus niger (L.) Bernhardt
Lathyrus vernus (L.) Bernhardt
Lotus corniculatus L.

Robinia pseudoacacia L.
Trifolium pratense L.

Trifolium repens L.

Vicia cracca L.

Vicia oroboides Wulfen

Fagus sylvatica L.

Quercus petraea (Matt.) Liebl.
Corydalis bulbosa (L.) DC.
Geranium pusillum Burm. f.
Geranium robertianum L.
Ribes rubrum L.

Deutzia scabra Thunb.

Ajuga reptans L.

Glechoma hederacea L.
Lamium galeobdolon (L.) L.
Lamium maculatum (L.) L.
Lamium orvala L.

Lamium purpureum L.

Melissa officinalis L.

Prunella vulgaris L.

Stachys sylvatica L.
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Loranthus europaeus Jacq.
Hibiscus syriacus L.
Malva sylvestris L.
Ficus carica L.

Morus alba L.
Forsythia sp.

Fraxinus ornus L.
Ligustrum vulgare L.
Syringa vulgaris L.
Circaea lutetiana L.
Oxalis acetosella L.
Chelidonium majus L.
Plantago lanceolata L.
Plantago major L.
Plantago media L.
Platanus orientalis L.
Fallopia baldschuanica (Regel) Holub
Fallopia convolvulus (L.) A. Léve
Polygonum aviculare L.

Reynoutria x bohemica Chrtek et Chrtkova
Rumex acetosa L.

Rumex crispus L.

Rumex obtusifolius L.

Cyclamen purpurascens Mill.
Lysimachia nummularia L.

Primula vulgaris Huds.

Anemone nemorosa L.

Aquilegia vulgaris L.

Clematis vitalba L.

Ranunculus acris L.

Ranunculus ficaria L.

Ranunculus lanuginosus L.
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Crataegus laevigata (Poir.) DC.
Duchesnea indica (Andrews) Focke
Fragaria moschata Weston
Fragaria vesca L.

Geum urbanum L.

Kerria japonica (L.) DC.
Potentilla micrantha DC.
Potentilla reptans L.

Prunus armeniaca L.

Prunus avium (L.) L.

Prunus domestica L.

Prunus domestica L. ssp. insititia (L.) Bonnier et

Layens

Prunus laurocerasus L.
Prunus padus L.

Rosa canina L.

Rubus saxatilis L.

Sorbus torminalis (L.) Crantz
Galium aparine L.

Galium mollugo L.

Galium odoratum (L.) Scop.
Galium sylvaticum L.

Populus alba L.

Populus x canadensis Moench
Populus nigra var. italica Minchh.
Salix alba L.

Salix caprea L.

Salix x salamonii (Carriére) Carriére
Saxifraga tridactylites L.
Lathraea squamaria L.
Veronica chamaedrys L.
Veronica hederifolia L.
Veronica officinalis L.

Veronica persica Poir.

Veronica serpyllifolia L.

Chaenomeles japonica (Thunb.) Spach
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Datura stramonium L.

Daphne laureola L.

Ulmus glabra Huds.

Valeriana officinalis L.
Valerianella locusta (L.) Laterr.

Parthenocissus quinquefolia (L.) Planchon

Vitis vinifera L.
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Borovecki-Voska, Lj., Horvatic¢, B. (2020): Orhidejski hibridi (Orchidaceae) na otoku Krku. Glas.
Hrvat. bot. drus. 8(2): 78-87.

Sazetak

U sklopu sustavnog istrazivanja porodice Orchidaceae na otoku Krku tijekom vegetacijskih sezona 2018.,
2019. 1 2020. zabiljezeno je Sest hibridnih svojti, dvije intergenericke i Cetiri intragenericke. Od toga je
samo Orchis % gennarii Rchb. f. veé uvrstena u bazu podataka Flora Croatica. Za pet od Sest otkrivenih
hibrida postoje literaturni podaci koji govore da su vec¢ ranije zabiljeZeni u Hrvatskoj, dok za intergenericki
hibrid x Serapicamptis fontanae (E. G. Camus) H. Kretzschmar, Eccarius & H. Dietr. nisu nadeni objavljeni
podaci za Hrvatsku, pa taj nalaz mozemo smatrati prvim.

Kljuéne rijeci: hibridi, Krk, Kvarner, Mediteran, Orchidaceae

Borovecki-Voska, Lj., Horvati¢, B. (2020): Orchid hybrids (Orchidaceae) on the island of Krk.
Glas. Hrvat. bot. drus. 8(2): 78-87.

Abstract

Within the course of the systematic study of the Orchidaceae family on the island of Krk during the
growing seasons of 2018, 2019, and 2020, six hybrid taxa were recorded, out of which two intergeneric
and four intrageneric ones. Out of these, only Orchis x gennarii Rchb. f. has already been included in
the Flora Croatica Database, although previous literature records for Croatia exist for five out of six
discovered hybrids. No previous literature record was found for the intergeneric hybrid x Serapicamptis
fontanae (E.G.Camus) H. Kretzschmar, Eccarius & H. Dietr., therefore this finding can be considered
its first record in Croatia.

Keywords: hybrids, Krk, Kvarner, Mediterranean, Orchidaceae
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Uvod

U bazi podataka Flora Croatica (u nastavku
teksta FCD, Nikoli¢ 2005-nadalje) trenutno su
navedene 184 svojte porodice Orchidaceae.
Od toga je 17 hibridnih, sve redom intragene-
rickih, najviSe unutar roda Ophrys (8), zatim
Orchis (6) i Serapias (3). Najvedi broj hibrida
unutar roda kokice (Ophrys) moze se objasniti
¢injenicom da na istim staniStima Cesto dolazi
viSe razlic¢itih svojti toga roda Cija se cvatnja
vremenski preklapa te pojedine vrste dijele iste
oprasivace koji, privuceni kemijskim mamcima,
obavljaju na cvjetovima pseudokopulaciju, a
pritom i oprasivanje. Ovome valja pridodati i
veliku morfolosku sliénost pojedinih svojti i
ponekad veliku brojnost jedinki na stanistu, kao i
¢injenicu da je upravo taj rod u nasoj nacionalnoj
flori unutar porodice Orchidaceae zastupljen
najveéim brojem vrsta i podvrsta. No usprkos
navedenim ¢injenicama hibridne jedinke su i
unutar tog roda relativno rijetka pojava, prven-
stveno zbog dobro razvijenih, uglavnom pred-
zigoti¢kih mehanizama reproduktivne izolacije
koji sprecavaju oprasivanje izmedu razlicitih
svojti. Kod kokica se to povezuje prvenstveno s
visokospecifi¢nim oprasiva¢ima. Naime, Cesto
i morfoloski vrlo sli¢ne vrste izlucuju razlidite
(pseudo)feromone pa stoga imaju i razlicite
opraSivace, Cime se sprecava slobodan protok
gena izmedu razli¢itih svojti. Poznati su primjeri
da razlic¢ite svojte kokica ponekad imaju iste
vrste oprasivaca, ali da se ¢ak i u tom slucaju
postize reproduktivna izolacija pri¢vrséivanjem
polinija na razli¢ite dijelove kukceva tijela. Kod
orhideja koje su razvile takav visokospecifi¢can
odnos s oprasivacima postzigoticki izolacijski
mehanizmi u pravilu su vrlo slabi ili nikakvi, $to
se uvelike koristi pri uzgoju hibrida u hortikul-
turi postupkom umjetnog oprasivanja kako bi

se dobilo sjeme iz kojeg posebnim tretmanima
asimbiotski klijaju mlade biljke. No kod onih
vrsta koje kukcima nude, odnosno lazno nude
hranu, pa imaju Siri spektar manje specificnih
oprasivaca, postzigoticka reproduktivna izolacija
je jaca (Cozzolino i sur. 2005, Seaton i Ramsay
2005, Moccia i sur. 2007, Cozzolino i Scopece
2008, Zhang i Gao 2017). Naime, Cesta je pojava
invijabilnost hibridnih zigota, a sve ako se i
razviju, hibridne jedinke odlikuje slabi ,fitne-
ss“ili pak su sterilne. Intergenericki hibridi
su zbog jos ja¢ih reproduktivnih barijera vrlo
rijetki. Naime, njihova hibridizacija ometena
je nizom mehanizama reproduktivne izolacije:
ekoloskim, vremenskim, mehanickim, nemo-
guénoséu sparivanja gameta zbog razli¢itog
broja kromosoma ili pak opéenito znacajne
razlike genetskih komplemenata dviju svojti,
sto rezultira nemoguénoséu formiranja embrija
ili pak sterilnoséu hibrida.

Materijali i metode

Lokaliteti na otoku Krku obideni su u sklopu
sustavnog istrazivanja porodice Orchidaceae
tijekom proljeca 2018., 2019. i 2020. godine.
Pomodu GPS uredaja odredene su Gauss-Kriiger
koordinate svakog lokaliteta. Determinacija
svojti obavljena je pomodu Delforge (2006),
Pedersen i Faurhodt (2007) i Kiithn i sur. (2019).
Nomenklatura hibridnih svojti uskladena je
prema bazi The Plant List (2020) i International
Plant Names Index (2020). Radi olakSavanja
uskladivanja, gdje god je bilo potrebno, uz valid-
ninaziv pojedine svojte unesen je i sinonim pod
kojim je ista svojta navedena u FCD-u. Proucena
je morfologija roditeljskih i hibridnih svojti te
napravljena prateéa fotodokumentacija.
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Tablica 1. Pregledni prikaz hibridnih svojti orhideja dosad otkrivenih na otoku Krku.

NAZIV HIBRIDNE

SVOJTE

x Serapicamptis

rousii

x Serapicamptis

fontanae

Anacamptis x
gennarii

Anacamptis x
alata

Ophrys %
koseciorum

Serapias x
intermedia

RODITELJSKE
SVOJTE

Anacamptis laxiflora

Serapias vomeracea

Anacamptis morio
Serapias vomeracea

Anacamptis morio

Anacamptis
papilionacea

Anacamptis laxiflora

Anacamptis morio

Ophrys untchjii
Ophrys zinsmeisteri

Serapias lingua
Serapias vomeracea

NALAZISTE

Njivice

(Jezero)

Gostinjac
(Brestovica)

Polje

Njivice
(Jezero)

Punat (lokva
MisSusalnica)

Uvala Sv. Juraj
(Punta Grosa)

Sulinj

Gauss-Kriiger
KOORDINATE

X: 5466745
Y: 5003165

X: 5471460
Y: 4996775

X: 5473505
Y: 4998300

X: 5473970
Y: 4999325

X: 5473805
Y: 4998620

X: 5466845
Y: 5003160

X: 5472735
Y: 4990025

X: 5462835
Y: 4987035

X: 5469710
Y: 5003195

BROJ
JEDINKI

PROSINAC 2020.

DATUM
NALAZA

12.5.2018.

11.5.2019.

2020.

3.5.2020.

22.4.20109.

3.5.2020.

4.5.2020.

11.5.2019.

9.5.2020.

25.5.2019.
11.5.2020.

24.5.2019.
2020.
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Rezultati i diskusija

Intergenericki hibridi

x Serapicamptis rousii (Du Puy) J. M. H. Shaw,
Orchid Rev. Suppl. 113 (1264): 20 (2005)

Roditeljske vrste: Anacamptis laxiflora (Lam.) R.
M. Bateman, Pridgeon & M. W. Chase (= Orchis
laxiflora Lam. ssp. laxiflora) i Serapias vomeracea
(Burm. f.) Briqg.

Sinonimi: X Orchiserapias purpurea E. G. Camus,
x Orchiserapias rousii (Du Puy) H. Baumann &
Kiinkele, x Paludorchiserapias rousii (Du Puy) P.
Delforge, Serapias x dupuyana Rouy, Serapias x pur-
purea Doumenjou, Serapias X rousii Du Puy, Serapias
x triloba Dupuy ex Noulet

Prvi opis ovog hibrida dao je 1846. godine Du Puy
pod imenom xx Orchiserapias triloba, a potom 1892.
E. G. Camus pod imenima Xx Orchiser. purpurea,
odnosno xx Orchiser. adulterina (Camus 1892,
Camus i Camus 1928). Prvi nalaz za Hrvatsku
objavio je R. Kranjcev u ¢asopisu Hrvatska vo-
doprivreda (Kranjcev 2005). Kranjcev u ¢lanku

8(2) |

spominje veliko bogatstvo orhidoflore na vlazni-
jim travnjacima na podrucju Soline i, premda ne
nabraja pojedine svojte, na priloZenoj fotografiji
nedvojbeno se prepoznaje hibrid x Serapicamptis
rousii. Autor specijalistiCke internetske stranice
za orhideje European Orchids and their Hybrids
(2020) navodi da je ovaj hibrid zabiljezen u
Francuskoj, Italiji, biv§oj Jugoslaviji i Gr¢koj, no
ne daje preciznije lokalitete. Samo jednu jedinku
ovog hibrida zabiljezili smo u svibnju 2018. godine
na vlaznom pasnjaku na padini s podvirnom
vodom uz Jezero kod Njivica. Valja naglasiti da
je na navedenom lokalitetu uz mnostvo jedinki
roditeljskih vrsta zabiljezeno ukupno ¢ak 15 svojti
orhideja, Sto ovaj lokalitet ¢ini iznimno vrijednim.
Hibridna jedinka je po svim morfoloskim obi-
ljezjima intermedijarna u odnosu na roditeljske
vrste (SI. 1). Na istom mikrolokalitetu uocena je i
2019. godine, no nazalost ne i 2020., kada je zbog
dugotrajne proljetne suse ukupan broj jedinki
svih orhideja na tom lokalitetu bio puno manji
nego inace.

Slika 1. Hibrid x Serapicamptis rousii i roditeljske vrste: Anacamptis laxiflora (a), X Serapicamptis rousii (b)

i Serapias vomeracea (c) (Foto: L]. Borovecki-Voska, otok Krk, Jezero kod Njivica, 11. svibnja 2019.).
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Slika 2. Hibrid x Serapicamptis fontanaeiroditeljske vrste: Anacamptis morio (a), x Serapicamptis fontanae

(b) i Serapias vomeracea (c) (Foto: B. Horvatié, otok Krk, Gostinjac (Brestovica), 3. svibnja 2020.).

x Serapicamptis fontanae (E. G. Camus) H.
Kretzschmar, Eccarius & H. Dietr., Orchid Gen.
Anacamptis Orchis Neotinea 412 (2007)

Roditeljske vrste: Anacamptis morio (L.) R. M.
Bateman, Pridgeon & M. W. Chase (= Orchis morio
L.) i Serapias vomeracea (Burm. f.) Briq.

Sinonimi: X Herorchiserapias fontanae (Rigo & Goiran)
P. Delforge, x Orchiserapias fontanae (Rigo & Goiran)
E. G. Camus, Serapias x fontanae Rigo & Goiran

Prviopis ovog hibrida daoje 1908. godine E. G. Camus
pod imenom xx Orchiserapias fontanae (Camus i sur.
1908), a za Hrvatsku dosad nema objavljenih nalaza.
Ovaj hibrid pojavljuje se rjede od prethodnog jer
se cvatnja roditeljskih vrsta jedva preklapa - kada
Serapias vomeracea pocinje cvasti, Anacamptis morio
je s cvatnjom pri samom kraju, pa je stoga vjerojat-
nost hibridizacije znacajno umanjena. U European
Orchids and their Hybrids (2020) stoji da je zasad
zabiljeZen samo u Francuskoj i Italiji, ukljucujudi
i Siciliju. Na mezofilnoj kosanici kod Gostinjca

pocetkom svibnja 2020. godine medu mnostvom
jedinki roditeljskih vrsta uoéena je jedna hibridna
jedinka. Po obliku su cvjetovi hibrida intermedijarni,
no svojom ruzi¢astom bojom nesto viSe naginju
prema A. morio (Sl. 2).

Intragenericki hibridi

Anacamptis x gennarii (Rchb. f.) H. Kretzschmar,
Eccarius & H. Dietr., Orchid Gen. Anacamptis Orchis
Neotinea ed. 2: 429 (2007)

Roditeljske vrste: Anacamptis morio (L.) R. M.
Bateman, Pridgeon & M. W. Chase (= Orchis morio
L.) i Anacamptis papilionacea (L.) R. M. Bateman,
Pridgeon & M. W. Chase (= Orchis papilionacea L.)

Sinonimi: x Heromeulenia gennarii (Rchb. f.) P.
Delforge, Orchis x gennarii Rchb. f.

Prvi opis datira iz 1850. godine (Reichenbach 1850),
a najstariji nalaz tog hibrida u Hrvatskoj seZe u
2002. godinu kada ga grupa autora spominje za Istru
ikvarnerske otoke (Kerschbaumsteiner i sur. 2002).
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Slika 3. Hibrid Anacamptis x gennariiiroditeljske vrste: A. papilionacea (a), A. x gennarii (bic), A. morio
(d) (Foto: B. Horvatié, otok Krk, Polje, 3. svibnja 2020.).

Na rtu Donji Kamenjak biljezi ga 2007. godine S.
Brana (Brana 2007), a dvije godine kasnije u svom
radu isti hibrid na petnaestak lokaliteta u Istri na-
vodiiN. Griebl (Griebl 2009). Na lokalitetima Donji,
odnosno Gornji Kamenjak svojta je potvrdena i
u radovima novijeg datuma (Vukovié i sur. 2012,
Bogdanovic i sur. 2018).

Na temelju iskustva steCenog terenskim istraziva-
njima, izvjesno je da su mehanizmi reproduktivne
izolacije izmedu vrsta Anacamptis morioi A. papi-
lionacea relativno slabi jer se na svim lokalitetima
gdje se ove dvije vrste pojavljuju s ve¢im brojem
jedinki u pravilu pojavljuju i njihovi hibridi. Na
otoku Krku zasad su zabiljeZena tri takva lokaliteta
kako je navedeno u Tablici 1, u dvama maslinicima
te na jednoj mezofilnoj kosanici u Polju nedaleko
Sila. Kada je na istom lokalitetu nazodan veéi broj
hibridnih jedinki, uocljivo je kako im habitus varira
od potpuno intermedijarnih pa do onih koje vise
naginju jednom odnosno drugom roditelju, iz Cega
se moze zakljuditi da se radi o povratnom krizanju,
tj. introgresiji (Sl. 3). Valja naglasiti da je u jednom

masliniku u Polju uz A. X gennarii zabiljeZeno jos 11
drugih svojti orhideja s velikom brojnoséu i gusto¢om
jedinki, Sto taj lokalitet ¢ini botanicki vrlo vrijednim.

Anacamptis x alata (Fleury) H. Kretzschmar,
Eccarius & H. Dietr., Orchid Gen. Anacamptis
Orchis Neotinea ed. 2: 429 (2007)

Roditeljske vrste: Anacamptis laxiflora (Lam.) R. M.
Bateman, Pridgeon & M. W. Chase (= Orchis laxiflora
Lam. ssp. laxiflora) i Anacamptis morio (L.) R. M.
Bateman, Pridgeon & M. W. Chase (= Orchis morioL.)

Sinonimi: x Heropaludorchis alata (Fleury) P.
Delforge, Orchis x alata Fleury, Orchis laxiflora var.
alata (Fleury) Nyman

Prvi opis ovog hibrida pod imenom x Orchis alata
dao je J. F. Fleury 1819. godine (Fleury 1819).
Najstariji objavljeni nalaz za Hrvatsku je od Griebla
iz 2009. godine (Griebl 2009). U svom radu Griebl
je objavio fotografiju hibridne jedinke nadene
u Boljunu (Istra). Prema podacima u Plants of
the World online (2020) areal Anacamptis x alata
proteze se od Britanskog oto¢ja, preko Francuske,
Svicarske i Italije, do drzava bivse Jugoslavije i
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Slika 4. Hibrid Anacamptis x alata i roditeljske vrste: A. laxiflora (a), A. % alata (b) i A. morio (c) (Foto: B.
Horvatié¢, otok Krk, Punat (lokva Misusalnica), 9. svibnja 2020.).

Grcéke. Ovaj intragenericki hibrid je relativno
rijedak ponajvise zbog kratkog vremenskog
preklapanja cvatnje roditeljskih vrsta. Na Krku je
u sklopu ovog istrazivanja zabiljeZzen na vlaznim
pasnjacima na dva lokaliteta - uz Jezero kod Njivica
te uz lokvu Misusalnicu nedaleko Punta (Tablica 1).
Zbog prilicne sli¢nosti roditeljskih vrsta i povratnog
krizanja, ovaj je hibrid nesto teze uoditi, a ponekad
irazluditi od roditeljskih jedinki. Hibridna jedinka
na Sl. 4 je po obojenostiiobliku medne usne i ostru-
ge intermedijarna u odnosu na roditeljske vrste.
Takoder, i lateralni listi¢i vanjskog kruga ocvijec¢a
po obojenosti, odnosno ispruganosti te polozaju u
kojem stoje iznad ginostemija, pokazuju mijesana
svojstva roditeljskih vrsta. Kod A. morioti su listi¢i
u pravilu stisnuti sa sredi$njim listicem vanjskog i
dva listi¢a unutarnjeg kruga u kacigu iznad ginoste-
mija, dok su kod A. laxiflora previnuti unazad pod
kutem od oko 90° u odnosu na lateralne listice. Kod
hibridne jedinke pak sva tri listi¢a vanjskog kruga
ocvijeca leze razmaknuto u gotovo istoj ravnini.

Ophrys x koseciorum Ciémir, Naturalistes Belges
97(Orchid. 29): 52 (2016)

Roditeljske vrste: Ophrys untchjii (M.Schulze) P.
Delforge i Ophrys zinsmeisteri A. Fuchs (= Ophrys
kvarneri Perko et Kerschb.)

Hibrid Ophrys x koseciorum opisan je tek 2016.
godine (Ciémir 2016) i to upravo s otoka Krka
(Glavotok). U opisu hibridnih jedinki s Glavotoka
autor kao znacajno svojstvo navodi intermedijar-
nu zelenoruzicastu boju listi¢a vanjskog kruga
ocvije¢a kao rezultat krizanja roditeljskih jedinki
od kojih jedna ima magenta (O. zinsmeisteri), a
druga zeleno (O. untchyjii) ocvijeée. S obzirom da
je unutar pojedinih populacija i subpopulacija
vrste O. untchjii u veéini slucajeva udio jedinki sa
zelenim listi¢ima vanjskog kruga najvedi, i vjero-
jatnost nastanka tako obojenih hibrida je najveda.
U maslinicima iznad uvale Sv. Juraj, uz velik broj
jedinki roditeljskih vrsta, 2019. i 2020. godine
zabiljeZeno je nekoliko jedinki O. x koseciorum.
S obzirom da na tom lokalitetu u populaciji O.
untchjii neuobicajeno velik broj jedinki ima bijele,
odnosno svijetloruzicaste listie vanjskog kruga
ocvijeca, ne iznenaduje da ondje pronadeni hi-
bridni primjerci imaju intermedijarnu ruzicastu,
a ne zelenoruzicastu boju vanjskih listica (SL. 5).
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Slika 5. Hibrid Ophrys x koseciorum i roditeljske vrste: O. untchjii (a), O. x koseciorum (b) i O. zinsmeisteri (c)
(Foto: B. Horvatié, otok Krk, uvala Sv. Juraj, 25. svibnja 2019.).

Serapias x intermedia Forest. ex F. W. Schultz,
Arch. Fl. France Allemagne 1: 265 (1851)

Roditeljske vrste: Serapias lingua L. i Serapias vorme-
racea (Burm. f.) Briq.

Sinonimi: Serapias x digenea E. G. Camus, Serapias x
forestieri Rouy, Serapias x grenieri K. Richt., Serapias
x intermedia subsp. hyblaea Cristaudo, Galesi & R.
Lorenz, Serapias x philippii Rouy, Serapias x semicolu-
mnae E. G. Camus & A. Camus, Serapias X sitiae Renz

Prvi opis ovog hibrida datira iz 1851. godine (de
Forestier 1851), a najstariji nalaz za Hrvatsku je
od Kerschbaumsteiner i sur. (2002), a potom i
od Griebla iz 2009 (Griebl 2009). Areal te svojte
rasprostire se od Francuske i Italije (ukljuc¢ujuéi
otoke Korziku i Siciliju) preko Hrvatske i Gréke (uk-
ljucujudi Kretu) pa do druge strane Sredozemnog
mora na obalama Libije (Plants of the World online
2020). Na otoku Krku na rtu Sulinj, koji sa sjevera
zatvara zaljev Soline, na dodirnoj liniji izmedu
zaravnjenja na kojem je nesto vlazniji i padine na
kojoj je polusuhi pasnjak, susrecu se populacije S.
vomeraceaiS. lingua. Na tom lokalitetu 2019. godine
zabiljeZene su tri hibridne jedinke S. x intermedia
(SL. 6). U svibnju 2020. godine nalaz nije potvrden
jer je zbog dugotrajne proljetne suse cvatnja orhi-
deja bila izrazito siromasna.

Slika 6. Hibrid Serapias x intermedia i roditeljske vrste:

S. vomeracea (a), S. x intermedia (b)iS. lingua (c) (Foto:
B. Horvati¢, otok Krk, rt Sulinj, 24. svibnja 2019.).
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Zakljucak

Tijekom istrazivanja orhidoflore otoka Krka u tri
uzastopne sezone (2018., 2019. i 2020. godine)
zabiljeZeno je Sest hibridnih svojti. Njihovi nalazi
doprinose boljem poznavanju flore otoka Krka i
Hrvatske, a istrazivace i ljubitelje prirode poticu
na pazljivije motrenje biljaka, jer su hibridne
svojte rijetke, a njihove jedinke ponekad je tesko
uociti paiodrediti. Pet od Sest svojti razmatranih
u ovome radu valja uvrstiti u bazu podataka Flora
Croatica (sve osim Anacamptis x gennarii koja je
veé uvedena pod imenom Orchis x gennarii Rchb.
f.). Vrijedi istaknuti da je sustavnim istrazivanjem
kadunovki, tj. orhideja (Orchidaceae) na Krku
otkriveno nekoliko lokaliteta koji se istiCu velikom
brojnoscu razlicitih svojti orhideja kao i velikom
brojnoscéu jedinki, a na pojedinim lokalitetima
zabiljeZene su i neke druge znacajne vrste, npr.
Cicendia filiformis (L.) Delarbre (kategorija DD na
Crvenoj listi), Juncus capitatus Weigel (takoder
kategorija DD) i Ophioglossum lusitanicum L.
(kategorija CR) na rtu Sulinj, Ranunculus lingua
L. (kategorija EN) uz Jezero kod Njivica, Carex
extensa Gooden. (kategorija EN) u uvali Petrina te
Saccharum ravennae (L.) Murray (kategorija CR) na
rtovima Sulinj i Sv. Marak te u uvali Petrina. Stoga
bi trebalo, u $to skorijoj buduénosti, uspostaviti
odgovarajuc¢e mjere koje bi osigurale trajno po-
voljno stanje oCuvanosti tih stanista.

Zahvala

Zahvaljujemo uredniku Sandru Bogdanovicu i
dvojici recenzenata na primjedbama i sugestijama
koje su doprinijele poboljsanju kvalitete ovog rada.
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Abstract

Erigeron sumatrensis Retz. is native in South America, widely naturalized in Europe and has been recently
recorded in Bosnia and Herzegovina. During the period of 2019-2020, it was recorded at 35 new localities
in South Herzegovina and Central Bosnia. On the basis of the number of populations and the numbers of
individuals within populations, we assume that this species is now invasive in Bosnia and Herzegovina.

Keywords: alien plants, Bosnia and Herzegovina, distribution, Erigeron, invasive
Maslo, S., Sarié, 8. (2020): Erigeron sumatrensis Retz. (Compositae), nova invazivna vrsta u flori

Bosne i Hercegovine. Glas. Hrvat. bot. drus. 8(2): 88-93.

Sazetak

Erigeron sumatrensis Retz. je vrsta porijeklom iz Juzne Amerike, Siroko naturalizirana u Europi, a nedavno
je zabiljezena u Bosni i Hercegovini. Tijekom razdoblja 2019. - 2020. zabiljeZena je na novih 35 lokaliteta
u juznoj Hercegovini i srednjoj Bosni. Na osnovu broja populacija i broja jedinki unutar populacija,
pretpostavljamo da je ova vrsta danas invazivna u Bosni i Hercegovini.

Kljuéne rijeci: Bosna i Hercegovina, Erigeron, invazivne vrste, rasprostranjenost, strane vrste

Introduction

The genus Erigeron L. is represented by 45 spe-
cies in the Euro-Mediterranean region (Greuter
2006). Some species of the genus with reduced
ligule length of ray florets and decreased number
of hermaphroditic disk florets relative to female ray
florets are derived from within the genus Erigeron

into a separate genus Conyza Less (Cronquist 1943,
Nesom 2008). This segregation is not supported by
molecular data (Noyes 2000). In Anglo-American
countries, Conyzais mostly treated as a separate ge-
nus following Cronquist (1943). In Europe, Conyza
is now associated with Erigeron (Greuter 2003).
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Seven species of the genus Erigeron have been recor-
ded in the flora of Bosnia and Herzegovina (Beck von
Mannagetta et al. 1983, Lasi¢ et al. 2010, Milanovié
2019) of which four are alien: Erigeron annuus
(L.) Desf., E. bonariensis L., E. canadensis and E.

Table 1. Firstliterature and herbarium records of alien species of the genus Erigeron in Bosnia and Herzegovina.

Species Literature records

E. annuus Fojnica, Murbeck 1891

E. bonariensis Mostar, Lasi¢ et al. 2010

E. canadensis Blagaj, Struschka 1880

E. sumatrensis Neum, Milanovi¢ 2019

The species Erigeron sumatrensis Retz. (syn. Conyza
sumatrensis (Retz.) E. Walker, C. albida Spreng., C. na-
udinii Bonnet) is native to South America, from where
ithas spread to the warmer regions of all continents,
except for Antarctica, and is now probably among the
most widespread species found throughout the world.
In Europe it occurs primarily in waste dumps, fields,
vineyards, along roadsides and railways, but also in
disturbed areas of native vegetation, and in natural
sand dunes or grasslands (Thébaud & Abbot 1995).

The first record from Europe relates to France in the
second part of the 19% century, as Conyza naudinii
Bonnet (Bonnet 1878). Soon after, the plant began to
spread rapidly across Europe. Ithas been recorded in
most countries of Southern and Western Europe as
well as in some countries of Central Europe (Greuter
2006). In the Balkan Peninsula, E. sumatrensis has
been recorded in Greece (Danin 1976), Albania
(Baltisberger & Lippert 1987), European Turkey
(Davis et al. 1988), Croatia (Carni 1996, Milovi¢ 2004),
Slovenia (Carni 1996), Serbia (Niketié¢ & Jovanovié
2002), Bulgaria (Vladimirov 2009), Montenegro
(Stesevié¢ & Petrovi¢ 2010) and North Macedonia
(Vladimirov et al. 2016). This species is referred to as
invasive in all neighboring countries: Croatia (Borsi¢
et al. 2008), Montenegro (Stesevi¢ & Petrovi¢ 2010)
and Serbia (Stojanovié & Jovanovi¢ 2018).

8(2) |

sumatrensis Retz. (Maslo et al. 2020). All alien species
of the genus Erigeron in Bosnia and Herzegovina,
except E. sumatrensis, have already been included
in the Preliminary list of invasive alien plant species
(TAS) in Bosnia and Herzegovina (Maslo 2016).

Herbarium records

Hreljevo (Sarajevo), Fiala 1887 (SARA-41077)
No herbarium records in SARA

Travnik, Brandis 1884 (SARA-41096)

No herbarium records in SARA

Figure 1. Erigeron bonariensis - inflorescence (A), E.

bonariensis - part of inflorescence (B), E. bonariensis
- capitulum (C), E. canadensis - inflorescence (D), E.
canadensis - part of inflorescence (E), E. canadensis -
capitulum (F), E. sumatrensis - inflorescence (G), E.
sumatrensis - part of inflorescence (H), E. sumatrensis
- capitulum (I) (Photos A-C: S. Maslo, D-I: S. Sarid).
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Erigeron sumatrensis (Fig. 1) is a stout, annual herb
that has fibrous roots and can grow to be 200 cm
tall. Its stem is grayish-green, erect, much branched
from the base, with dense, simple non-glandular
hairs. Basal leaves form a rosette, lanceolate to
oblanceolate, 4-18 x 0.3-3.0 cm, margins deeply
lobed, yellowish-green or grayish-green, densely
hirsute on margins and midrib. Cauline leaves
numerous, alternate, characteristically narrowly
lanceolate-elliptic to lanceolate or oblanceolate, 3-10
% 0.5-2 cm. The inflorescence is rhombic in outline,
widely and profusely branched, the lateral branches
not overtopping the main axis, finely grey-pubescent
throughout, not glandular. Mature capitula 5-7
mm long, involucres hirsute-pilose. Short ligulate
flowers present, very short, less than 0.5 mm long,
inconspicuous (not exceeding the involucres). Papus
pale brown (2n=54) (Vladimirov 2009).

The first attempt of this study was to elucidate
the presence of E. sumatrensis in Bosnia and
Herzegovina, widely confused with E. bonariensis
and E. canadensis. A subsidiary goal was to obtain
an overview of all alien taxa of the genus Erigeron
in Bosnia and Herzegovina, based on literature
references, and of revision of the Herbarium of
the National Museum of Bosnia and Herzegovina
(SARA) and field records.

The field study was conducted in the summer of 2019
and 2020. Digital photographs and GPS coordinates
were taken in the field. The determination and
morphological description of the species were based
on Wurzell (1988) and Verloove (2019). The nomenc-
lature follows Greuter (2003, 2006). The distribution
of the species in Bosnia and Herzegovina is shown
on the map using standard UTM grid 10 x 10 km (Fig.
2). Its invasiveness status was determined using the
terminology according to Richardson et al. (2000).
Data on the abundance of E. sumatrensis, trends of
its populations and characteristics of the habitats
where it grows in Bosnia and Herzegovina were
obtained in the course of fieldwork. The specimens
from Banovid¢i (Mackovac) and Olovo (Buk) were
collected and stored in the SARA collection (SARA-
51991, SARA-51992).

Results and discussion

In the SARA collection, 42 specimens of the alien taxa
of genus Erigeron were previously stored (26 speci-
mens of E. annuus and 16 specimens of E. canadensis).
With a detailed overview of the herbarium collection
SARA we have found that all stored specimens were
correctly identified. In the herbarium collection
SARA there are no specimens of E. bonariensis or E.
sumatrensis from Bosnia and Herzegovina.

The first record of E. sumatrensis in Bosnia and
Herzegovina dates from 2019, when it was discove-
red on the Klek peninsula near the town of Neum
in Southern Herzegovina (Milanovié 2019).

The most morphologically similar species (in
Balkans) to E. sumatrensis are E. bonariensisand E. ca-
nadensis. Correctidentification of these species can be
problematic due to their morphological similarities.
To separate these three species, we offer the adjusted
key according to Wurzell (1988) and Verloove (2019).

1 Leaves nearly glabrous above or with scattered
hairs along midrib only, margins distinctly ciliate.
Involucral bract nearly glabrous. Capitula ca. 2-4
mm wide at anthesis. Lamina of ligular florets pre-
sent, erect, 0.5-1 mm long, white. Pappus brownish
................................................... E. canadensis

1 Leaves densely shortly pubescent above, margins
hardly ciliate. Involucral bracts densely hairy.
Capitula ca. 5-10 mm wide at anthesis. Lamina of
ligular florets absent or inconspicuous............... 2

2 Leaves narrow, less than 5 mm wide, the upper-
most linear. Inflorescence often with greatly
enlarged side branches overtopping the main axis.
Apex of involucral bracts often purplish. Capitula
ca. 6-10 mm at anthesis. Ligules absent. Pappus
Whitish..eeeerieeiieeieee, E. bonariensis

2 Most leaves wider, 3-20 mm wide, never linear.
Side branches of the inflorescence not overtopping
the main axis. Apex of involucral bracts not pur-
plish. Capitula ca. 5-7 mm at anthesis. Ligules very
short, less than 0.5 mm long. Pappus brownish......
.................................................. E. sumatrensis
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Table 2. Georeferenced data of the distribution of Erigeron sumatrensisin Bosnia and Herzegovina (data from

literature are in bold).

Number of
quadrant

©W 00 ~N N N N o 0O 0 U A W W N R
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N B B B O O ©W W N O U L1 h & W N B O O © ©O ©

Number and name of the
locality

1 Zivinice, Golubinjak

2 Banoviéi, Omazici

3 Zavidovici

4 Zavidovidi, Kovaci

5 Zeple, Ljeskovica

6 Zepce, Zeleca

7 Zepée, Ograjina

8 Banovici

9 Banovidi, Mackovac

10 Zivinice, JeZevac

11 Zavidovidi, Stipin Han
12 Zavidovici, Male Ribnice
13 Zavidoviéi, Donja Gosovica
14 Banovidi, Velike Ribnice
15 Zavidovidi, StoSnica potok
16 Zepce, Begov Han

17 Zavidovici, Maoca

18 Olovo, Buk

19 Olovo, Careve Cuprija

20 Olovo, Vojnica

21 Olovo, Zupeljeva

22 Vares, Kopalista

23 Konjic, Bradina

24 Konijic, Celebidi

25 Donja Jablanica

26 Mostar, Podhum

27 Mostar, Pasjak

28 Mostar, Sjeverni logor
29 Blagaj, Vrelo Bune

30 Ljubuski, Kodusa

31 Stolac, Radimlja

32 Hutovo Blato, Karaotok
33 Pocitelj

34 Capljina, Mogorjelo

35 Neum

36 Poluotok Klek, Tanko sedlo
37 Poluotok Klek, Crna ljut
38 Poluotok Klek, Opuce

WGS coordinates

44°27'12" N, 18°38'58" E
44°25'01" N, 18°32'38" E
44°26'35" N, 18°08'58" E
44°26'20" N, 18°13'35" E
44°25'00" N, 18°06'14" E
44°23'51" N, 17°59'31" E
44°25'08" N, 17°58'41" E
44°23'11" N, 18°33'01" E
44°23'13" N, 18°33'02" E
44°24'18" N, 18°33'55" E
44°19'20" N, 18°25'24" E
44°21'02" N, 18°26'01" E
44°20'40" N, 18°28'40" E
44°21'13" N, 18°27'50" E
44°22'58" N, 18°18'38" E
44°20'56" N, 17°59'25" E
44°18'12" N, 18°24'42" E
44°17'30" N, 18°25'28" E
44°16'25" N, 18°25'37" E
44°15'52" N, 18°24'22" E
44°17'14" N, 18°26'41" E
44°13'34" N, 18°18'43" E
43°44'27" N, 18°01'29" E
43°41'00" N, 17°53'54" E
43°37'47" N, 17°45'53" E
43°20'16" N, 17°48'09" E
43°21'00" N, 17°48'50" E
43°21'28" N, 17°48'32" E
43°15'21" N, 17°54'07" E
43°14'53" N, 17°27'10" E
43°05'33" N, 17°55'24" E
43°03'58" N, 17°45'09" E
43°08'05" N, 17°43'49" E
43°05'58" N, 17°42'06" E
42°55'27" N, 17°36'42" E
42°55'05" N, 17°35'40" E
42°55'04" N, 17°35'57" E
42°55'45" N, 17°34'13" E
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Altitude

215 m
343 m
206 m
226 m
222 m
241'm
313 m
335m
335m
342 m
320 m
395 m
293 m
468 m
331 m
258 m
338m
356 m
381 m
464 m
439 m
934 m
774 m
285 m
169 m
69 m
76 m
62 m
48 m
92 m
60 m
5m
16 m
6m
2m
47 m
52m

8m
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UTM
quadrant
CQ12
CQo02
BQ72
BQ72
BQ62
YK32
YK32
CQo1
CQo1
CQo1
BQ9I1
BQI1
BQ91
BQ91
BQ81
YK31
BQ90
BQ90
BQ90
BQ90
BQ90
BQ80
BP64
YJ34
YJ23
YJ20
YJ20
YJ20
YH39
XH99
YH37
YH27
YH27
YH17
YH15
YH15
YH15
YHO5
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According to the literature data and herbarium
materials stored in the SARA collection, and our
own field study, we could conclude that E. annuus
and E. canadensis are widely distributed species on
the whole territory of Bosnia and Herzegovina. On
the other hand, E. bonariensis and E. sumatrensis
were only present in the Mediterranean part of the
country. New data on distribution of E. surmatrensis
in Bosnia and Herzegovina indicate that the invasion
character of this species is becoming more prono-
unced. Although until recently it was found only on
one locality in South Herzegovina, the new data also
indicate its presence in Central Bosnia. This species
reaches high abundance of individuals in all new
localities in Bosnia and Herzegovina, inhabiting
various ruderal habitats within human settlements.

The currently known distribution of E. sumatrensis
is estimated to 38 localities (Fig. 2, Tab. 2) with
some populations of several hundred individuals.
In the territory of Bosnia and Herzegovina, E.
sumatrensis mostly appears on well-trodden ground
along local roads, pavements, asphalt and concrete
areas, and in ruderal habitats within settlements,
as well on sand and gravel riverbanks. Considering
the present wide distribution and abundance of
the species in the country, it has probably been
introduced at least a decade ago.

5 4.3 2_1
ope . 99
o’ L.

1

QO sarajevo

Figure 2. The distribution of Erigeron sumatrensis
Retz. in Bosnia and Herzegovina where old records

are black circles and new records are red circles.

The obtained results indicate that E. sumatrensis
can be considered an invasive alien species in the
territory of Bosnia and Herzegovina, in the sense
of Richardson et al. (2000).
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Abstract

The Flora Croatica (FCD) database records thirty years of continuous work these days. Since the initial
limited application, today FCD has been nationally and internationally recognized as the relevant
source of verified data on national and regional flora. It is fully web oriented with the strong support of
GIS tools in spatial data display and analysis. Users are a wide range of individuals, public institutions,
museums, educational system institutions, scientific institutions, and private companies. With numerous
interconnected modules, it enables the processing and presentation of various data on flora - taxonomy,
nomenclature, distribution, threat status, use, invasiveness, bibliography, collections, etc. Website
monitoring indicates great dynamics of data entry, processing, and use, as well as international coope-
ration. Further development of FCD and application of modern IT tools in the best possible support to
all classes of users is expected, both in quantitative and qualitative terms.

Keywords: development, flora, Flora Croatica Database, history, usage

Nikoli¢, T. (2020): Trideset godina s bazom podataka Flora Croatica. Glas. Hrvat. bot. drus.
8(2): 94-107.

Sazetak

Baza podataka Flora Croatica (FCD) biljezi ovih dana trideset godina neprekidnog rada. Od pocetne
ogranicene primjene, danas je FCD nacionalno i internacionalno prepoznat kao relevantni izvor
provjerenih podataka o nacionalnoj i regionalnoj flori. U cijelosti je web-orijentirana sa snaznom
podrskom GIS alata u prikazu i analizi prostornih podataka. Korisnici su Siroka paleta pojedinaca,
javne ustanove, muzeji, ustanove obrazovnog sustava, znanstvene ustanove i privatne tvrtke. S brojnim
uzajamno povezanim modulima omogucuje obradu i prikaz raznorodnih podataka o flori - taksonomiju,
nomenklaturu, rasprostranjenost, ugrozenost, upotrebu, invazivnost, bibliografiju, zbirke i dr. Pradenje
prometa ukazuje na veliku dinamiku unosa, obrade i upotrebe podataka, te medunarodnu suradnju.
Ocekivani je daljni razvoj FCD-a i primjena modernih IT alata u §to kvalitetnijoj podrsci svim klasama
korisnika, u kvantitativnom i kvalitativnom pogledu.

Kljuéne rijeci: flora, Flora Croatica baza podataka, povijest, razvoj, upotreba

ANSLIVAYH 340174 NFNVYAVNZOd 1Z011dd

V40714 NVILVYOYdD IHL 40 39d3ITMONXY IHL OL SNOILNGI4dLNOD

94


mailto:toni.nikolic@biol.pmf.hr
https://doi.org/10.46232/glashbod.8.2.

Thirty years with Flora Croatica database

GLASNIK HRVATSKOG BOTANICKOG DRUSTVA

Introduction

The monitoring and analysis of biodiversity
requires the use of large amounts of different
data. Most often it is data related to taxonomy
and nomenclature and data on the distribution
of individual taxonomic units, although the total
spectrum of required data is incomparably wider.
IT tools in processing biodiversity data was there-
fore natural and fast. The statement "The impacts
of electronic data processing in the various fields
of taxonomy and systematic ..., come to be looked
upon, in retrospect, as one of the most curious
episodes in the history of biology" (Heywood
1984) nowadays seems to be true. To facilitate
data exchange, the International Working Group
on Taxonomic Databases in the Plant Sciences
(TDWG) has attempted to establish standards for
various data elements in plant taxonomic work.
A comprehensive information model for the
taxonomic data recording was devised for the
Global Plant Checklist database project of the
International Organization of Plant Information
(IOPI) (Berendsohn 1997). Since the beginnings of
this dynamic field (reviews for instance Crovello
& MacDonald 1974, Jury 1991, Ball-Damerow et
al. 2019), tire bioinformatics has today "become
a major growth industry almost in its own right"
(Sugden & Pennisi 2000).

As highlighted in Ball-Damerow et al. (2019),
online databases with detailed information on
organism occurrences collectively contain well
over one billion records, and the numbers con-
tinue to grow. The digitization of natural history
specimens (Beaman et al. 2012) and development
of online platforms for citizen science (Sullivan
et al. 2014) have driven a steady accumulation of
records on the occurrence of species over the last
decade. For example of this growth is the Global
Biodiversity Information Facility (GBIF), which
has grown from just over 200 million records in

2010 to over 1.08 billion records today, a more than

fivefold increase. The number of national and
regional databases is really large, as is the number
of global pooling initiatives into super systems.

On the local scene, i.e. for the territory of the
Republic of Croatia, this global trend has its own
copy, at least when it comes to vascular flora, as
the main component of total biodiversity. Flora
Croatica Database (FCD) is a national database
with a thirty-year tradition (Nikoli¢ 2005-onwards).
Since its beginnings and local application, the FCD
has become an internationally recognized source
of various types of verified data with up to one
million queries per year and up to 400 users per
day. Since 2005, with minor interruptions, FCD
has been an integral part of the Nature Protection
Information System of the Republic of Croatia
(ISZP), today under the storm of the Ministry of
Economy and Sustainable Development (Institute
for Environment and Nature ).

Users

FCD users are numerous individuals of a wide
age and educational profile, but also legal
entities from the public and private sector.
From the public sector, these are primarily
state institutions (e.g. Ministry of Economy and
Sustainable Development), former and current
specialized agencies (e.g. State Institute for
Nature Protection, Croatian Environment and
Nature Agencies, Environmental Protection
and Energy Efficiency Fund, Croatian Waters),
public institutions (nature parks, national parks,
county public institution for nature protection),
natural history museums, non-governmental
associations, numerous institutions from the
educational sector (schools and faculties) and
scientific institutions (faculties and institutes).
From the private sector, these are mainly compa-
nies performers of environmental impact studies.
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Purposes

The original FCD purposes are defined when desi-
gning the project and have remained the same to this
day. Based on the activities carried out, these are:

- profession: (1) area of nature protection and bio-
diversity, (2) spatial planning, (3) environmental
impact studies, (4) legislation, (5) monitoring
of changes (monitoring), (6) maintenance of
natural history collections, (7) fulfilment of
international obligations, (8) implementation

of projects and (9) other;

science: an indispensable source of data in
scientific research, in particular flora, biogeo-
graphy, and ecology, but also other disciplines
of the wider field of botany. Measurable is the
application of FCD in the implementation of
domestic and international scientific projects,
aswell as in the preparation of graduate papers,
and master's and doctoral dissertations;

education: application in the implementation
of curricula especially of higher education
institutions, but also during secondary school
education;

- popularization: of national flora and biodiversi-
ty on a wide platform, both on the domestic and
international scene.

Copyrights

FCD is the property of the Faculty of Science,
University of Zagreb (PMF). Copyright on IT solu-
tions is equally shared by the Faculty of Electrical
Engineering and Computing, University of Zagreb
(FER).

The copyrights on the data are diverse:

«individuals use FCD as a resource to store,
process and publish their own original data.
Individuals are always the author of their data
regardless of the availability thereof. Data
owners decide in their own discretion on their
availability:

PROSINAC 2020.

« public data of individuals:

« funded by their own resources are available to
the public in the form of a Creative Commons
license BY-NC-SA, i.e. mandatory attribution
(quoting authors), non-commercial use, possible
derivative use (e.g. scientific papers), and possi-
ble re-distribution under the original conditions

« funded by public funds are available to the
public in the form of a Creative Commons
license BY-SA, i.e. mandatory attribution
(quoting authors), and possible re-distribution
under the original conditions

« non-public data is visible only to the author,
and the data owner for a period of up to three
years, after which it becomes part of the
previous CC license BY-NC-SA

« Legal entities use FCD as a resource to store,

process and publish their own original data:

« public data is all data whose collection is finan-
ced by public funds, is available to the public
in the form of a Creative Commons license
BY-SA, i.e. mandatory attribution (quoting
authors or editors) and possible re-distribution
under the original conditions. A legal entity
decides whether the attribution is related to
an employee, editor or legal entity.

+ non-public data is visible only to authorized
legal entity for a period of up to three years,
after which it becomes part of the previous CC
license BY-NC-SA

History

The roots of FCD development (originally CROFlora)
date back to the early 1990s, just 10 years after the
advent of the first PC computers, during the time of
the Gopher protocol and the earliest stages of the
World Wide Web. In terms of databases, this is the
time of Borland's Paradox and dBase, Fox's FoxPro,
and the first version of MS Access.
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In botanical terms, the first need to store and pro-
cess a larger amount of data has arisen from the
monographic processing of the genus Thalictrum
(Ranunculaceae). This work has generated an
abundance of scientific names within the genus
at national and regional levels with a number of
necessary accompanying attributes (synonyms,
authorization, bibliography, photo documentati-
on, etc.). The first conceptually amateur gender
database was created in dBase IV, then converted
to Access v2.0 for Microsoft Windows v3.1.

However, in the early 1990s, a parallel initiative
began on the development of the Index Florae
Croaticae by the group of authors, which was then
successively published (Nikoli¢ 1994, 1997, 2000).
A manifold larger amount of collected data and
the need for its almost daily use and updating
inevitably led to a combination with previous
experience in working with databases. The idea
of processing the national vascular flora with a
specialized database is formalized by a project
financed by the Ministry of Science and Technology
- Biological Database and GIS (1993 - 1996), and
its eponymous continuation (1996 - 1999). These
projects enabled cooperation with the professional
IT sector, initially unsuccessfully with private
companies, and then with the Faculty of Electrical
Engineering and Computing of the University of
Zagreb (Department of Applied Computing) in a
collaboration that continues to this day.

In the following period, the funds for work and
development were met with target development
projects, but perhaps to a greater extent part of the
projects mainly from other goals, in the realization
of which, on the one hand, stood PMF, and on the
other numerous domestic and international inve-
stors. These are i-project Useful Herbs of Croatia
(Ministry of Science and Technology, 2003 - 2004),
online access to CroFlora database (State Institute
for Nature Protection of the Republic of Croatia,
2004), Inventory of flora for the needs of the project
Conservation of Karst Ecological Systems (Ministry
of Environmental Protection and Physical Planning,

GEF Funds - Global Environmental Facility, 2004
- 2006), Flora Croatica Database (Environmental
Protection and Energy Efficiency Fund, 2005 -
2007), Database on Invasive Taxa of Croatian Flora
(State Institute for Nature Protection, 2005 - 2007),
Biodiversity of vascular flora of the Adriatic area
(Ministry of Science of Education and Sports, 2007
- 2010), Important Plant Areas Project in Croatia
(PlantLife & BBI-MATRA 2005 - 2008), Countdown
towards 2010 in Zagreb: community involvement in
biodiversity assessment (ECNC-European Centre
for Nature Conservation, 2006), Distribution and
ecological profiles of invasive plants (University of
Zagreb, 2015 - 2018), Inventory of Croatian moss
(HBoD and NIP project of the State Institute for
Nature Protection, 2014 - 2015), Establishment of a
national system for monitoring invasive alien spe-
cies (Croatian Agency for Environment and Nature,
2018), and finally the Agreement on Co-financing
the work and development of the FCD (Ministry of
Environmental Protection and Energy, 2020 - 2023).

The estimated total investment in the FCD, the
most significant is in-kind investment of the
parent institution in the form of invested time
of numerous employees and logistics, and then
a difficult to measure but huge contribution of
external associates.

International cooperation

From the beginning, there was international colla-
boration, which greatly accelerated the initial deve-
lopment of FCD. The first data stored in the database
were collected from several sources. Nomenclature
and related data that form a basic list of about
12000 taxa originate from the database for middle
Europe FLOREIN 4.1 (Interaktives Programm zur
Bearbeitung floristischer Daten, Zentralstelle fiir die
Floristische Kartierung Deutschlands) (Anonymous
1995), which was used after the publisher’s approval.
The genera names were checked out by comparing
with Names in Current Use in digital version (Greuter
et al. 1993, by courtesy of the author) and with fa-
mily and genera list from digital version of Flora
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Europaea Database, which is part of the PANDORA
taxonomic database system at the Royal Botanic
Garden Edinburgh (by courtesy of R. Pankhurst).
The data on the authors of scientific names is stored
according to Brummitt & Powell (1992) obtained
in digital form by kindness of authors. Ecological
parameters were obtained on a commercial basis
from Verlag Erich Goltz Goltze / Co. KG, as a part of
database SCRIPTA GEOBOTANICA XVIII Datenbank
V1.4. (Zeigewerte von Pflanzen in Mitteleuropa), and
additionaly the part of data was imported from da-
tabase PHANART ver. 10 and PHANSYS (Datenbank
der Gefass- pflanzen Mitteleuropas, Bern) (Lindacher
1995, by kindness of the author). Most of the journal
title abbreviations were partly imported from pre-
viously used database LITFAS 2.2 (Zentralstelle fiir
die Floristische Kartierung Deutschlands).

Today, international cooperation is achieved
primarily through the availability of FCD data in
the preparation of scientific papers, master's and
doctoral thesis, and for the purpose of implemen-
ting international projects.

Structure and modules

Several scientific contributions have been publi-
shed on the original concept and interior archi-
tecture of FCD (Fertalj et al. 2000a, Nikoli¢ et al.
2001, Milasinovic et al. 2013), expert contributions
(Nikoli¢ & Milasinovi¢ 2014, Nikolié et al. 2014)
and congress announcements (Fertalj et al. 2000b,
Mihelj et al. 2007, Milasinovic¢ et al. 2012), so these
contents will not be repeated here. In addition to
the numerous modifications that occurred after
these publications (Stimac 2012, Purasevi¢ 2016,
Perovié 2016, Kraljevi¢ 2017, unpublished inter-
ventions), FCD currently consists of several closely
connected modules:

Taxonomy and nomenclature. The basic module
of FCD contains the taxonomic tree of the vascular
and non-vascular flora of Croatia with a total of 13
subclasses and a sequential classification system
according to APG - Angiosperm Phylogeny Group

(2009, 2016), to the level of subspecies. The basis
of the construction of the national census was
Index Florae Croaticae (Nikoli¢ 1994, 1997, 2000),
which in the later period was continuously upgra-
ded in accordance with new findings. Currently,
the classification tree contains 18 superorders,
56 orders, 189 families, 1095 genera, and 5054
species and subspecies of vascular flora. It also
contains 93 families, 254 genera with 795 species
and subspecies of non-vascular flora. In addition
to the taxonomic tree is a wide range of accom-
panying data - synonyms, authorization, galleries,
descriptions, ecological indices, folk names, data
on findings from multiple sources, etc.

Red book. Online data on the endangerment of
the vascular flora of Croatia based on the edition of
Nikoli¢ & Topi¢ (2005) with several additions in the
later period. The idea of this module is to keep the
endangerment data permanently up-to-date and
easily accessible, without the need for a relatively
rare production of the most commonly expensive
print editions.

Bibliography. Catalog of publications of all types
on flora and vegetation of the Republic of Croatia,
currently with about 9000 input units, domestic
and foreign authors with partial input and lists of
species and their findings, if they contain.

Useful plants. Economic botany module is based
on the standard for economic botany and accumu-
lation of data from numerous thematic sources.
Economic Botany Data Collection Standard of
TDWG was used to typify the use method, according
to Cook (1995). A summed-up view of the actual and
potential use of national vascular flora, as well as a
list of numerous data sources, was given in Nikoli¢
& Resetnik (2007) and Nikoli¢ (2020a).

Allochthonous plants. Module intended for mo-
nitoring the condition of allochthonous flora based
on the national classification system (Miti¢ et al.
2008) with special emphasis on invasive flora with
an initial list of invasive species based on Borsié et
al. (2008), later upgraded.
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Mosses. The most recent module introduced in
2018 is intended for processing non-vascular flora,
i.e. subclass Anthocerotidae Engl., Bryidae Engl.
and Marchantiidae Engl. with the same attribute
approach as for vascular flora.

Gallery. Cumulative collection of all photographs
of the FCD (from natural habitats and herbarium
collections) and habitats with almost 157000 con-
tributions at the time of writing this manuscript.

Habitats. Module intended for processing habitat
types following the National Classification System
(Antonié et al. 2005) with descriptions, active taxon
lists, photo documentation, conversions to other
classification systems (EUNIS, Corine Landcover,
and NATURA 2000), etc.

Families. Module in which DELTA system is
integrated (Dallwitz et al. 1993, 1999, 2000 onwar-
ds) and which enables (1) generation of family
descriptions, (2) creation of tables of differences
or similarities between selected families, and (3)
multiple keys for determining families. The results
are generated for now in English (translation of
parts of bases not Croatian is in progress)

Observations. Module intended for storage and
processing of original field observations of indivi-
duals and firms with georeferencing.

Collections. Module intended for professional
processing of herbarium collections with a set of
accompanying data, currently using collections ZA,
ZAHO (Faculty of Science, Zagreb), NHPM (Croatian
Museum of Natural History, Zagreb), ZAGR (Faculty
of Agriculture, Zagreb) and to a lesser extent NHMS
(Natural History Museum, Split).

Diversity analysis. A complex analytical module
that enables (1) the production of ecological profiles
based on a series of abiotic inputs and distribution
data, (2) data frequency analysis, (3) a series of
specific analyses of biodiversity and its spatial dis-
tribution, (4) the management of spatial themes, all
with selective types of reports including GIS formats.

Statistical analysis. Analysis of floristic lists with
respect to numerous criteria (life forms, ende-
mism, endangerment, etc.) as an option that is
available whenever the result of the search is a
list of taxa.

Spatial data and cartographic representations.
Spatial data is one of the most important and so-
ught-after types of FCD data. They are generated (1)
by geocoding the findings of taxa (herbariums, field
observations, literature reports, georeferenced
photographs), (2) digital cartographic content as
available GIS themes. Georeferences can be entered
in a variety of systems, including system-to-system
conversions. Access to spatial data is provided in
different FCD modules, and cartographic repre-
sentations are possible through MapServer and
FCD Geoportal, along with spatial data originating
from other sources (State Geodetic Administration,
Ministry of Environmental Protection and Energy,
foreign public cartographic services).

IT background

In the dynamic world of IT technologies and thirty
years of development, it is to be expected that the
itinerary of FCD will be subject to constant modificati-
ons of all components. Not all details of the numerous
adjustments were recorded, especially during the
first years of development when these modifications
were not considered important for monitoring.

Currently, FCD consists of 175 tables, 245 views, 19
functions, and 777 procedures. Since 2004, FCD has
had an bilingual internet interface (URL https://hirc.
botanic.hr/fcd/). The initial review of the species has
been written using ASP.NET WebForms technology,
and then a red book, bibliography, useful herbs,
observations, and habitats were added with the
same technology. The herbarium collection proce-
ssing and diversity analysis are made with ASP.NET
MVC, and the diversity calculation uses Windows
Workflow Foundation services to define the steps
of the complex calculation process. In order to

allow FCD to span across different applications
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and servers, Single Sign-on application has been
developed using Identity Server 4. New modules,
as the gallery module, administrator module, and
herbarium editing module are written in NET Core.
There is a tendency to upgrade old modules from
deprecated WebForms to .NET Core. Besides custom
developed applications, FCD uses GeoServer and
MapServer to display spatial data on Geoportal and
publish data to external users using WFS and WMS.

a)
Users total registered users 376
Taxonomy number'ofspecies and G
subspecies
number of genera 1349
number of families 282
synonyms 20086
vernacular names 16493
Authors authors of taxa names 30407
used authors of taxa names 2198
authors of other data 5437
Geocoding coordinates 146824
used coordinates 98676
geocoded findings 958032
Photodocumentation photos 156901
taxa with photos 5638
habitats with photos 532
geocoded photos 11277
authors of photos 203
Observation field observations 62828

geocoded findings from

. 541061
observations
geocoded taxa from
i 3999
observations
Herbariums herbarium specimens 55083
geocoded finding from
46820

herbariums

geocoded taxa from herbariums 4191

scaned herbarium specimens 27265

number of collections in FCD 22
Bilbiography number of reference 12448

geocoded taxa from references 5406
geocoded findings from

358874
references
Habitats species-habitat relations 3569
habitats 1331

8(2) |

The hardware was successively restored, both its
worn-out components and entire computers. The
same applies to peripheral equipment, back-up
units, UPS devices, etc. Today, FCD operates on
two servers (hirc.botanic.hr and visiani.botanic.
hr) with multiple independent Synology backup
units with an optical connection to the outside.

b)

geocoded
photos
1%

number of

geocoded
findings from

references

37%
number of
number of. geocoded
geocoded findings from
herbarium observations
specimens 57%
5%
c)
number of
geocoded number of
species from geocoded

species from
ohservations
249%

references
40%

number of
geocoded
speciesin
collections
31%

Figure 1. Overview of FCD data amounts: according to the main data categories (a), number of geocoded

findings form different sources (b), number of geocoded taxa from different sources (c).
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Data

The current data status of the main FCD items at
the time of writing this manuscript (November
2020) is shown in Fig. 1a. Without intending to
repeat the data presented here, several facts
should be further explained. The total number
of registered users is not equal to the number
of active users. Namely, individuals completely
legitimately renew access to their needs, so the
number of active users is a dynamic variable. The
total number of taxonomic units contained refers
to both vascular and non-vascular flora. The total
number of coordinates is higher than the number
of coordinates used because the total number
contains centroids of MTB and UTM squares as
well as centroids of populated places, for which
no findings have yet been linked.

Itisinteresting that of almost one million recorded
findings, the largest share of 57% belongs to the
original field observations, which is particularly
significant because they are more recent data,
compared to 37% of the findings originating in the
literature that are mostly older than a few decades
(Fig. 1b). Despite the more or less continuous
digitization of herbarium material, the share of
geocoded findings from the collections is only 5%,
with the emphasis that it is potentially a vast pool
of very valuable data still awaiting evaluation. It
is a segment that needs increased attention in the
coming period. As regards the number of species
that have been geocoded, their share given the
data source is equal (Fig. 1c).

Dynamics

Beside the summary of the current cumulative sta-
te of individual data types in the FCD, the question
is what is the dynamics of their accumulation?
Graphs in Fig. 2, which show this aspect, are in
principle themselves clear. They relate to the
last six years and the first half of 2020. Values are
relative (%) regarding absolute indicators (Fig.
1a). A few facts should be pointed out.

The number of registered users is gradually incre-
asing, as are the number of authors in general, i.e.
authors of observations, references, photographs,
and other authorized contributions (Fig. 2a). As
expected, the number of species and subspecies is
generally constant, i.e. the addition of new species
is relatively rare and in small numbers compared
to the total flora of Croatia. After growth in 2014 -
2015, the number of synonyms is steady until 2020.
The cause is not the nomenclature completion
of this aspect of the species description, but the
decreased activity in this field, in other words, >
20000 synonyms is only temporary stagnation (Fig.
2a). It is noticeable that the number of coordinates
and geocoded sources used from all sources is
steadily increasing with a strong jump in 2018
- 2019. (Fig. 2b). The cause is a large number of
observations made in FCD in this period, although
in fact, these are field observations made in 2016
-2017. (Fig. 2d). The number of photos in FCD is
growing extremely fast (Fig. 2c), from ~52000 in
2014 to as much as ~152000 in the first half of 2020,
as well as the number of photographs authors
(currently 203). Digitization in five herbarium
collections is progressing relatively well (Fig. 2e)
with an established growth of about 0.7% per
year, with a total of ~27000 sheets in the six years
and with particularly dynamic growth of scanned
herbarium sheets, from < 2% in 2014 to 13% in
2020. Although this figure looks satisfactory at first
glance, with a digitization dynamics of ~4000 - 4500
sheets per year and about half a million herbarium
sheets expected in Croatian collections, the whole
process would take > 120 years, so more attention
should be paid to this aspect of the work in the co-
ming period. It is extremely uneven geocoding of
herbarium material, depending to a greater extent
on external and periodic associates. The total
number of geocoded findings and species based
on the allegations in the publications increases at
arate of 0.45% per year (Fig. 2f).
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Figure 2. Dynamics of individual FCD indicators (compare legends on graphs a - f) in shares relative

to total figures (applies only to vascular plants).
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8(2) | PROSINAC 2020.

a)

year/data sesion users pages pages/sesion duration sesion (min)

2015 54405 21861 933221 34,31 28,14

2016 50643 16976 963555 38,04 29,7

2017 50239 16256 847592 33,87 27,88

2018 48829 16898 768801 31,07 23,97

2019 49783 16830 744475 30,06 24,48

Average peryear 50779,80 17825,40 851528,80 33,47 26,83
b) ) ,
1000000 173,1%‘ \ . ‘ .
100000 439,;% \

e — »
10000 A
—pEges
1000
2015 2016 2017 2018 2019 B Croatia M Bosnia & Herzegovina
car ® United States o Serbia
d) v m Germany m Italy
u Slovenia w France
@ Users Austria = Montenegro
am
il
February 2019 March 2019 Apel 2019 May 2019 June 2019 Juby 2019 August 2019 September 2019 Oclober 219 November 2019 December 2019 Janu

Figure 3. Usage dynamics and geographical origin

of queries: basic traffic indicators for the period

2014-2019 (a), graphical representation of the number of sessions, users and viewed FCD pages for the

same period (b), illustration of the annual usage dynamics for 2019 with weekly dynamics of the number

of users (c), display of the number of queries with re

Usage

What is the use intensity of the FCD and its content
and how much data is required and used? Since
2004, FCD has been fully internet-oriented, and
the targeted monitoring of access to websites will
provide an answer to these questions.

spect to country of origin (d).

Over the past five-year period (2015 - 2019), the
FCD has accessed an average per year of almost
18000 users (recurring and new) who have achieved
around 50000 sessions with nearly one million FCD
pages viewed and average retention of 26 min (Fig.
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Figure 4. Number of FCD citations in professional and scientific literature for the period 2007 - 2019

according to Google Scholar (November 2020 data).

3a). These figures are very stable during this period,
indicating the persuasiveness of use (Fig. 3b). For
example, the annual dynamics for 2019 indicate
that weekly activity is concentrated on working
days, with the increased use of the pre-summer
period and a decline in the summer period. It is
important to point out that FCD reaches 100 - 350
users per day (Fig. 3c).

Given the country of origin of the inquiry, the
expected greatest use is related to the region, with
the dominance of inquiries from Croatia (71%),
followed by BiH (6.6%), Serbia (2.7%), etc., but with
a non-negligible number of inquiries originating
in the USA, Germany, Italy, etc. (Fig. 3d).

Another indicator - citation, points to the use of
FCD in science. The number of FCD citations in
the professional and scientific literature in the
period 2007 - 2020 according to the Google Scholar
search engine is 324 with the time dynamics shown
in Fig. 4.

The data accumulated in FCD were also used for the
production of a number of basic national works,
such as the production of the Red Book (Nikoli¢ and
Topi¢ 2005), overview od orchids (Kranjcev 2005),
the detection of the Important Plant Area (Nikoli¢
et al. 2010), the review and analysis of endemism
(Nikolié et al. 2015) or the production of Flora of
Croatia (Nikoli¢ 2020a, 2020b, 2020c). Quotes of the-
se and similar works are actually indirectly quoted
by FCD as the source of part of the data contained.

Future

There are several challenges ahead for FCD in the
coming period. They can be classified into three
main groups:

Maintenance

1.1 HD upgrade and maintenance of main and
peripheral equipment

1.2 SWupgrades in all segments
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Data entry

2.1 Continuation of existing activities with efforts
to increase dynamics especially in terms of
digitization of herbar collections

2.2 Expansion of taxonomic coverage on allocht
honous flora and in particular addition and
adequate processing of the Protista kingdom

Development

3.1 Further development of spatial data analysis
system using the latest technologies

3.2 Integration of analytical flora with keys for
determination

3.3 Adaptation to new mobile communication
trends

What is not mentioned in this list is the constant
effort to find funds for continuous and smooth
work. With the existing achievements of FCD, espe-
cially those that are yet to come, there is almost no
doubt that the impact on popularization, education,
profession and science will continue to have an

upward trajectory.
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Segota, V., Bogdanovié, S. (2020): Nove vrste i nomenklaturne preinake u popisu flore Hrvatske
- 4. Glas. Hrvat. bot. drus. 8(2): 108-112.

Sazetak

Dosad su u Glasniku Hrvatskog botanickog drustva objavljena tri priloga koja popis flore Hrvatske i
bazu podataka Flora Croatica (http://hirc.botanic.hr/fcd) dopunjuju s novoopisanim i novootkrivenim
biljnim svojtama te se provode nomenklaturne preinake veé postojecih svojti. Kako bi se taj nizi dalje
nastavio, ovaj prilog je Cetvrti u nizu te je u bazu podataka Flora Croatica dodano sedam novih biljnih
svojti (Glaux maritima L., Cystopteris dickieana R. Sim, Teucrium x rohlenae K. Maly, Helianthemum jonium
Lacaita & Grosser ex Bég., Ornithogalum sibthorpii Greuter, Carex phyllostachys C. A. Mey. i Amaranthus
tuberculatus (Moq.) J.D. Sauer) koje se po prvi puta biljeze za Hrvatsku.

Kljuéne rijeci: baza podataka Flora Croatica, flora, nomenklatura, nove vrste, taksonomija

Segota, V., Bogdanovié, S. (2020): New species and nomenclatural changes in the checklist of
the Croatian flora - 4. Glas. Hrvat. bot. drus. 8(2): 108-112.

Abstract

Till now in the Journal of the Croatian Botanical Society three contributions were published that serve
as an update of the Flora Croatica Database (http://hirc.botanic.hr/fcd) with new entries of a newly
described plant taxa and new discovered taxa in the flora, as well as nomenclatural changes were applied
on already existing plant taxa. In order to continue this series, this contribution is the fourth in a series
and seven new plant taxa (Glaux maritima L., Cystopteris dickieana R. Sim, Teucrium x rohlenae K. Maly,
Helianthemum jonium Lacaita & Grosser ex Bég., Ornithogalum sibthorpii Greuter, Carex phyllostachys
C. A. Mey. i Amaranthus tuberculatus (Moq.) J.D. Sauer) have been added to the Flora Croatica Database,
which are being recorded for the first time in Croatia.

Keywords: flora, Flora Croatica Database, new species, nomenclature, taxonomy
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U bazu podataka Flora Croatica (Nikoli¢ 2020)
dodano je sedam novih biljnih svojti koje se po
prvi puta biljeze za Hrvatsku, a to su:

Glaux maritima L.
Mjesto prvog objavljivanja: Sp. P1. 207 (1753)

Sinonim: Lysimachia maritima (L.) Galasso, Banfi &
Soldano, Atti Soc. Ital. Sci. Nat. Mus. Civico Storia
Nat. Milano 146(2): 229 (2005)

NalaziSta u Hrvatskoj: uz rijeku Zrmanju blizu
Obrovca (preuzeto iz Alegro i sur. 2019)

Glaux maritima (Sl. 1A) je mala viSegodiSnja vrsta
iz porodice jaglaca (Primulaceae) koja raste na
slanim i brakti¢nim obalama sjeverne hemisfere,
te intrakontinentalnim slatinama (cirkumholar-
kticki florni element). Mala populacija ove vrste
pronadena je 2017. u subhalofilnoj vegetaciji uz
obalu rijeke Zrmanje kod Obrovca. Ovo je prvi
nalaz za Hrvatsku i jugoisto¢nu Europu, te treéi
za Sredozemlje (nakon Spanjolske i azijskog dijela
Turske). Zbog male veli¢ine populacije i ugrozenog
staniSta predloZena je klasifikacija u kategoriju
kritiéno ugrozene vrste (Alegro i sur. 2019).

Cystopteris dickieana R. Sim

Mjesto prvog objavljivanja: Gard. Farmers’ J. 2:
308 (1848)

Sinonimi: Cystopteris baenitzii Dorfl., Herb. Eur.
n. 6510 (1891); C. fragilis (L.) Bernh. var. baenitzii
(Dorfl.) Asch. & Graebn., Syn. Mitteleur. Fl. 1: 17
(1896); C. fragilis (L.) Bernh. subsp. dickieana (R.
Sim) Hyl., Uppsala Univ. Arsskr. 1945(7): 59 (1945);
C. fragilis (L.) Bernh. f. granulose Bir. & Trikha, Amer.
Fern J. 66(3): 109 (1976); C. fragilis (L.) Bernh. var.
dickieana (R. Sim) T. Moore, Index Fil. 282 (1861)

Nalazista u Hrvatskoj: Juzni Velebit, blizu Svetog
Roka (preuzeto iz Mei i sur. 2020)

Cystopteris dickieana (Sl. 1B) je rijetka cirkumholar-
kticka vrsta paprati iz porodice Woodsiaceae. Otkrice
male populacije na juznom Velebitu 2018. prvi je

PROSINAC 2020.

nalaz ove vrste u Hrvatskoj i u sjeverozapadnom dijelu
Balkanskog poluotoka. Ova slabo poznata vrsta pripada
kompleksu C. fragilis, unutar kojih se vrste razlikuju
po skulpturiranosti povrsine spora (Mei i sur. 2020).

Amaranthus tuberculatus (Moq.) J.D. Sauer
Mjesto prvog objavljivanja: Madrofio 13: 18 (1955)

Sinonimi: Amaranthus rudis J. D. Sauer, Madrofio
21: 428 (1972)

NalaziSta u Hrvatskoj: uz rijeku Savu i pritoke, od
Jelas polja do Slavonskog Samca (preuzeto iz Rimac
isur. 2020)

Amaranthus tuberculatus (Sl. 1C) je jednogodisnja
korovna vrsta iz porodice Amaranthaceae koja
potjeCe iz Sjeverne Amerike, a uvezena je u Europu
i Aziju. Tijekom 2019. po prvi puta je zabiljeZena
u Hrvatskoj, §to je nakon nalaza u delti Dunava
u Rumunjskoj drugi nalaz u jugoistocnoj Europi.
Jedinke oba spola zabiljeZzene su na ukupno 19 lo-
kacija u Panonskoj Hrvatskoj, najcesce u vegetaciji
niskih SaSeva i poplavnih, nutrijentima bogatih
rijeénih obala Save (Rimac i sur. 2020). PredlozZeno
je hrvatsko ime vrste kvrzicavi $cir.

Carex phyllostachys C. A. Mey.

Mjesto prvog objavljivanja: Verz. Pfl. Casp. Meer.
(C. A. von Meyer). 30 (1831)

Sinonimi: Forexeta phyllostachys (C. A. Mey.) Raf.,
Good Book 28 (1840)

NalaziSta u Hrvatskoj: dosad je planina Mosor jedini
poznati lokalitet ove vrste (preuzeto iz Terlevic i
sur. 2021)

Carex phyllostachys (S1. 1D) je rijetka Euro-Kavkaska
vrsta iz porodice Cyperaceae koja je otkrivena po
prvi puta u lipnju 2019. god. u prizemnom sloju
listopadne Sume hrasta medunca i bijelog graba
(Quercus pubescens-Carpinus orientalis) na Mosoru.
Ova vrsta je morfoloski sli¢na vrstama C. illegitima
Ces. i C. distachya Desf. te zajedno pripadaju u
subgen. Indocarex (Terlevic i sur. 2021).
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Carex phyllostachys (D),

Slika 1. Glaux maritima (A), Cystopteris dickieana (B), Amaranthus tuberculatus (C),

Ornithogalum sibthorpii (E), Helianthemum jonium (F), Teucrium x rohlenae (G).
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Ornithogalum sibthorpii Greuter
Mjesto prvog objavljivanja: Boissiera 13: 160 (1967)

Sinonimi: Ornithogalum nanum Smith in Sibth. et
Smith, F1. Graec. Prodr. 1: 230 (1809); F1. Graec.
(Sibthorp). 4: 28, t. 333 (1823); non O. nanum (Burm.
f.) Thunb., Prodr. F1. Cap. 62 (1794)

NalaziSta u Hrvatskoj: Donji Lapac, Nin, Suko$an,
Split, Makarska, Orebic na Peljescu, Cavtat i Brgat
kod Dubrovnika (preuzeto iz Rati Bogdanovic 2021).

Ornithogalum sibthorpii (Sl. 1E) je ranocvjetajuca
proljetna vrsta iz porodice Asparagaceae Cije su po-
pulacije rastrkano rasprostranjene na Balkanskom
poluotoku i u Turskoj. Vrsta raste na kamenjar-
skim mjestima, otvorenim stanistima, uz rubove
vlaznih livada te u parkovima. Na temelju revizije
herbarijskog materijala i terenskih istrazivanja,
vrsta O. sibthorpii je potvrdena u hrvatskoj flori na
nekoliko lokaliteta duZ jadranske obale te u Lici, a
nakon provedene citoloske analize utvrdeno je da
su sve populacije diploidne s brojem kromosoma
2n=18. Morfoloski je slicna vrsti O. excapum od koje
se razlikuje po tome Sto ima potpuno podzemni
batvo, donje cvjetne stapke za vrijeme cvatnje
do 3 cm duge i potpuno svijene, jasno razvijen
lisni jastucié¢ (pulvinus) na bazi cvjetnih stapki te
brakteje gotovo jednako dugacke kao i same stapke
(RatiBogdanovi¢ 2021).

Helianthemum jonium Lacaita & Grosser
ex Bég.

Mjesto prvog objavljivanja: Nuovo Gior. Bot. Ital.,
nov. ser., 17: 609 (1910)

Sinonimi: H. leptophyllum sensu E. Groves, Nuovo
Giorn. Bot. Ital. 19: 127 (1887); non Dunal. in DC.,
Prodr. 1: 279 (1824); H. leptohyllum Dunal var. eu-
lepthophyllum Gross., Pflanzenreich 14, IV. 193: 69
(1903); H. chamaecistus Mill. var. jonium (Lacaita
& Gross.) Fiori, Nuova Fl. Anal. Ttal. 1: 532 (1925)

Nalazista u Hrvatskoj: otoci BiSevo, Vis, Hvar i
Lopud (preuzeto iz Bogdanovié i sur. 2019)

PROSINAC 2020.

Prisutnost vrste Helianthemum jonium (Sl. 1F) koja
pripada porodici Cistaceae po prvi puta je zabiljezena
i dokumentirana u flori Hrvatske i Crne Gore te je
potvrdena u flori Albanije nakon 80 godina. Vrsta raste
na pjeS¢anim tlima unutar vegetacije makije i gariga
na Cetiri jadranska otoka: Vis, BiSevo, Hvar i Lopud te
unutar psamofilne vegetacije kod Ulcinja (Crna Gora)
i kod Draca (Albanija). Vrsta H. jonium prethodno je
bila poznata jedino s Apeninskog poluotoka, a nova
nalazista u istoénom Jadranu pridonose isto¢nom
prosirenju granice areala vrste te se ista mora smatrati
amfi-jadranskim endemi¢nim elementom.

Teucrium x rohlenae K. Maly

Mjesto prvog objavljivanja: F1. Bosn. & Hercegov.
IV. Sympet. 1: 29 (1950)

NalaziSta u Hrvatskoj: Bisko kod Trilja i planina
Matokit kod Vrgorca (preuzeto iz Zbilji¢ i sur. 2021)

Teucriumx rohlenaeje hibridna svojta (Sl. 1G) iz poro-
dice Lamiaceae koja je nastala spontanim kriZzanjem
T. montanum L. i T. polium L. subsp. capitatum (L.)
Arcang., a po prvi puta je opisana iz okolice Kotora
u Crnoj Gori. Na temelju morfoloske i fitokemijske
analize po prvi puta je otkriveno njezino prisustvo
u Hrvatskoj (okolica Trilja i planina Matokit) te je
potvrdena u Crnoj Gori (Zbilji¢ i sur. 2021).
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Segota, V., Rimac, A. Alegro, A. (2020): Nove vrste i nomenklaturne preinake u popisu flore
mahovina Hrvatske - 1. Glas. Hrvat. bot. drus. 8(2): 113-123.

Sazetak

Popis flore mahovina Hrvatske dopunjen je s 27 novih svojti (tri roZnjace, tri jetrenjarke i 21 prava
mahovina) pronadenih u posljednjih pet godina. Vrste su unesene u novi modul Mahovine u bazi podataka
Flora Croatica (https://hirc.botanic.hr/fcd/beta/Mahovine), u kojem je dosad dostupno ukupno 26674
nalaza mahovina iz 150 literaturnih referenci te manjeg broja opazanja, a uskoro zapocinje i digitalizacija
mahovinskih herbarijskih zbirki. U Hrvatskoj je do sada zabiljeZeno ukupno 798 svojti mahovina.

Kljucne rijeéi: flora, mahovine, nove vrste

Segota, V., Rimac, A. Alegro, A. (2020): New species and nomenclatural changes in the chec-
klist of the Croatian bryophyte flora - 1. Glas. Hrvat. bot. drus. 8(2): 113-123.

Abstract

The checklist of the Croatian bryophyte flora has been updated with 27 new taxa (three hornworts, three
liverworts and 21 mosses), found during the last five years. The species have been imported in the new
module Bryophytes within Flora Croatica Database (https://hirc.botanic.hr/fcd/beta/Mahovine). In total
26674 bryophyte records are available within this module, originating from 150 literature references,
and from smaller number of observations. Digitalization of the bryophyte herbarium collections is soon
to begin. A total of 798 bryophyte taxa have been recorded in Croatia to this day.

Keywords: bryophytes, flora, new species

Anthoceros agrestis Paton punctatus L. var. douinii (R.M.Schust.) Damsh., I11.
F1. Nord. Liverw. Hornw. 802 (2002); A. nagasakiensis
Steph., Sp. Hepat. (Stephani) 5: 1005 (1916); Aspiromitus
Sinonimi: Anthoceros punctatusL. subsp. agrestis (Paton)  punctatus (L.) Schljakov subsp. agrestis (Paton) R. M.
Damsh., Ill. F1. Nord. Liverw. Hornw. 800 (2002); A.  Schust, Hepat. Anthocerotae N. Amer. 6: 797 (1992)

Mjesto prvog objavljivanja: J. Bryol. 10: 257. .1 (1979)

ANSLIVAYH 340174 NFNVYAVNZOd 1Z011dd

V40714 NVILVYOYdD IHL 40 39d3ITMONXY IHL OL SNOILNGI4dLNOD


mailto:vedran.segota@biol.pmf.hr
https://doi.org/10.46232/glashbod.8.2.
https://hirc.botanic.hr/fcd/beta/Mahovine
https://hirc.botanic.hr/fcd/beta/Mahovine

Nove vrste i nomenklaturne preinake u popisu flore mahovina Hrvatske -1

GLASNIK HRVATSKOG BOTANICKOG DRUSTVA

Nalazista u Hrvatskoj: selo Nebojan kraj Petrinje
(preuzeto iz Rimac i sur. 2019a)

Ovo je jedna od malobrojnih vrsta roznjaca u
Hrvatskoj, prvi puta pronadena 2013. na otvore-
nom tlu na plantazi ljeSnjaka, a zatim i 2018. na
otvorenom tlu u dvoristu u selu Nebojan (SI. 1A).
Vrsta dolazi i na obradivim povrSinama i strniStima,
u vrtovima, vlaznim livadama, uz jarke i staze,
na otvorenom, vlaznom, uglavnom ilovastom
tlu. Raste u malenim svijetlozelenim rozetama
valovitih rubova, koje nose uspravne sporofite nalik
rogovima. Vrsta pripada europskom tempratnom
elementu, Siroko je rasprostranjena, ali relativno
rijetko biljeZena. Trenutno je jedini poznati pred-
stavnik roda Anthoceros u hrvatskoj flori.

Notothylas orbicularis (Schwein.) Sull.

Mjesto prvog objavljivanja: Amer. J. Sci. Arts 1: 75
(1845[1846])

Sinonimi: Targionia orbicularis Schwein., Spec.
Fl. Amer. Crypt. 23 (1821); Carpobolus orbicularis
(Schwein.) Schwein., J. Acad. Nat. Sci. Philadelphia
2: 366 (1822); Notothylas joponica Horik., Sci. Rep.
Tohoku Imp. Univ., Ser. 4, Biol. 4: 425 (1929)

Nalazista u Hrvatskoj: selo Nebojan kraj Petrinje

(preuzeto iz Rimac i sur. 2019a)

Ovo je vrlo rijetka roznjac¢a kozmopolitske raspro-
stranjenosti koja preferira ne tako rijetka staniSta
padolazi na otvorenim ilovastim i glinovitim tlima
obradivih povrSina i strnista. Ovo je Natura 2000
vrsta ¢iji su rijetki nalazi u Europi do 2018. bili ogra-
niceni na njezin sredisnji dio pa nalaz u Hrvatskoj
predstavlja najjuzniji nalaz u Europi, kao i prvi nalaz
vrste na Balkanskom poluotoku. Zanimljivo, vrsta je
pronadena u dvoristu obiteljske kuce na otvorenom
ilovastom tlu proslogodis$njih krtiénjaka s kojih
je uklonjen visak tla, a ostatak je zbijen tijekom
odrzavanja travnjaka (Sl. 1B). Vrsta je rasla s jos dvije
rijetko videne roznjace, takoder tada po prvi puta
zabiljeZene za floru Hrvatske - Anthoceros agrestis
Paton i Phaeoceros carolinianus (Michx) Prosk.

Phaeoceros carolinianus (Michx) Prosk.

Mjesto prvog objavljivanja: Bull. Torrey Bot. Club
78: 347 (1951)

Sinonimi: Anthoceros carolinianus Michx., Fl. Bor.-
Amer. 2: 280 (1803); A. laevis L. var. carolinianus
(Michx.) Lindb., Moss. Dillen. Hist. Musc. 37
(1883); Phaeoceros laevis (L.) Prosk. var. carolinianus
(Michx.) Augier, F1. Bryophyt. 187 (1966)

Nalazista u Hrvatskoj: selo Nebojan kraj Petrinje
(preuzeto iz Rimac i sur. 2019a)

Ovo je relativno rijetka ili vjerojatnije previdena
vrsta roznjace, koja je 2018. pronadena zajedno
s ve¢ spomenutima vrstama roznjaca Anthoceros
agrestisi Notothylas orbicularis na otvorenom ilova-
stom tlu na travnjaku obiteljske kuce (Sl. 1C). Rasla
jeutamnozelenim rozetama jednostavnih rubova
koje su nosile broje sporofite. Vrsta je europski
tempratni element, ima diskontinuiranu cirkum-
polarnu rasprostranjenost te se javlja i na juznoj
polutci. Kao i sve ostale predstavnice roZznjaca u
Hrvatskoj, i ova vrsta preferira stanista kao Sto su
obradive povrsine i strnista.

Petalophyllum ralfsii (Wills.) Nees et
Gottsche

Mjesto prvog objavljivanja: Nov. Stirp. Pug. 8: 30
(1844)

Sinonimi: Diplolaena lyellii (Hook.) Dumort. var.
lamellata (Nees) Pearson, Hepat. Brit. Isl. 430
(1901); Diplolaena lyellii (Hook.) Dumort. f. lamellata
Nees, Naturgesch. Eur. Leberm. 3: 345 (1838);
Fossombronia corbuliformis Trab., Atlas Fl. Alger
1: 7 (1886); Jungermannia ralfsii Wilson, Engl. Bot.
pl. 2874 (1843); Petalophyllum lamellatum (Nees)
Lindb., Not. Séllsk. Fauna F1. Fenn. Forh. 13: 390 (
1874); Codonia ralfsii (Wilson) Dumort, Bull. Soc.
Roy. Bot. Belgique 13: 16 (1874)

Nalazista u Hrvatskoj: Donji Kamenjak u Istri
(preuzeto iz Segota i sur. 2020b)
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Ovo je rijetka atlantsko-mediteranska vrsta jetre-
njarke s najveéim populacijama na Britanskom
otocju i vrlo rijetkim i uglavnom starim nalazima
duz obale Sredozemnog mora. Na Balkanskom
poluotoku poznata je jedino s dva lokaliteta na
Peloponezu. Pocetkom 2020. mala populacija ove
vrste pronadena je na Donjem Kamenjaku na
otvorenom tlu uz Sumsku sastojinu alepskog bora
i hrasta crnike (Sl. 1D). Radi se o efemernoj vrsti,
koja u suhom dijelu godine potpuno iSCezava sa
stanista, te stoga ostaje uglavnom nezamijecena.

Riccardia incurvata Lindb.

Mjesto prvog objavljivanja: Bot. Not. 1878: 187

Sinonimi: Aneura incurvata (Lindb.) Steph., Hedwigia
32(3): 137 (1893)

Nalazista u Hrvatskoj: cret Jarak (Park prirode
Zumberak-Samoborsko gorje) (preuzeto iz Alegro
isur. 2015a)

Ovo je borealno-montana jetrenjarka, poznata s
Balkanskog poluotoka tek iz Crne Gore, Albanije,
Srbije i Sjeverne Makedonije. U Hrvatskoj je zabi-
ljeZzena na bazofilnom cretu Jarak kraj Sosica s jos
nekoliko rijetkih vrsta mahovina.

Ricciocarpos natans (L.) Corda

Mjesto prvog objavljivanja: Naturalientausch 12:
651 (1829)

Sinonimi: Riccia capillata Schmidel, Icon. Pl., ed.
Palm 3: 276 (1797); R. natans L., Syst. Nat. (ed. 10)
2: 1339 (1759); R. velutina Wilson ex Hook., Icon.
PlL. 3: pl. 249 (1840); Ricciocarpos velutinus (Wilson
ex Hook.) Steph., Sp. Hepat. (Stephani) 1: 55 (1898)

NalazisSta u Hrvatskoj: Drava (Struga), ribnjaci
Podunavlje, Mali Sakadas (Kopacevo), Sakadas,
potok Rakovica (Donji Vidovec, Kotoriba), Slatina
(Novi Senkovac) (preuzeto iz Segota i sur. 2020b)

Ovo je amfibijska vrsta jetrenjarke, koja moze zivjeti
u akvatickoj i terestrickoj formi. U Hrvatskoj je u raz-
doblju od 2006. do 2016. zabiljeZena na Sest lokaliteta u

istoCnoj i sjevernoj Hrvatskoj, uglavnom u poplavnim
podrucdjima, rukavcima i mrtvicama Dunava, Drave i
Mure. Vrsta preferira male i plitke eutrofne stajacice
s ostalim flotantnim makrofitima (SI. 1E).

Andreaea rothii F. Weber et D. Mohr ssp.
rothii

Mjesto prvog objavljivanja: Bot. Taschenbuch 386.
pl. 11: f. 7-8 (1807)

Sinonimi: A. rothii F. Weber et D. Mohr var. hamata
Lindb., Brit. Moss Fl. 1: 14; A. rupestris Weber et D.
Mobhr var. hamata (Lindb.) Par., Index Bryol. 33. (1894)

Nalazista u Hrvatskoj: Papuk, Sokolina, iznad
potoka Strazemanka (preuzeto iz Cziky i sur. 2016)

Ova borealno-tempratna, suboceanska vrsta u
Hrvatskoj je prvi puta pronadena 2015. godine
na lokalitetu Sokolina u blizini sela Doljanci na
Papuku, na nadmorskoj visini od 539 m (Sl. 1F).
Vrsta raste na sjevernoj ekspoziciji gotovo oko-
mite gnajsne stijene gdje zauzima povrsinu od
oko jednog kvadratnog metra. Zbog izrazito male
populacije koja se nalazi pod prijetnjom stanisnih
promjena za ovu vrstu preloZen je status kriticno
ugrozene svojte. Vrsta je rijetka u ¢itavoj jugoistoc-
noj Europi, te su njena nalazista bila poznata jedino
iz Slovenije, Srbije i Rumunjske. Pripada evolucijski
vrlo izoliranoj liniji unutar pravih mahovina, koju
izmedu ostalog karakterizira otvaranje tobolaca
uzduznim pukotinama, a ne pomocu poklopciéai
peristomijalnih zubiéa, $to je zajednicka karakte-
ristika ostalih pravih mahovina.

Bucklandiella affinis (Schleich. ex F.
Weber et D. Mohr) Bednarek-Ochyra et
Ochyra

Mjesto prvog objavljivanja: Biodivers. Poland 3 (2003)

Sinonimi: Racomitrium affine (Schleich ex F. Weber
et D. Mohr) Lindb., Acta Soc. Sci. Fenn. 10: 552 (1875)

Nalazista u Hrvatskoj: Papuk, Sokolina (preuzeto
iz Deme i Csiky 2018)
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Ova europska tempratna vrsta je u Hrvatskoj prvi
put pronadena 2017. na lokalitetu Sokolina na
Papuku. Iskljucivo sterilne jedinke pronadene
su na metamorfnim stijenama (gnajsu) na rubu
acidotermofilne Sume hrasta kitnjaka.

Buxbaumia aphylla Hedw.

Mjesto prvog objavljivanja: Sp. Musc. Frond. 166 (1801)

Sinonimi: Buxbaumia vulgaris Brid., Bryol. Univ.
1: 329 (1826)

Nalazista u Hrvatskoj: Papuk (Konjska smrt,
Sokolina i Svinjarevac) (preuzeto iz Demei sur. 2017)

Rijetka cirkumpolarna borealno-montana vrsta
pronadena je tijekom 2015. 1 2016. na tri lokaliteta
na Papuku (SI. 1G). Vrsta je rasla na golom kiselom
tlu, a na lokalitetu Svinjarevac i na tresetu. Vrlo
sliéna i u Hrvatskoj takoder relativno rijetka vrsta

B. viridis raste iskljuc¢ivo na mrtvom drvu.

Campylopus introflexus (Hedw.) Brid.

Mjesto prvog objavljivanja: Muscol. Recent. Suppl.
4:72 (1819)

Sinonimi: Dicranum introflexum Hedw., Sp. Musc.
Frond. 147. 29 (1801)

Nalazista u Hrvatskoj: Vrhovinsko polje u Lici i
Sokolina na Papuku (preuzeto iz Alegroi sur. 2018a)

Ovo je prva invazivna vrsta mahovine zabilje-
Zena u Hrvatskoj. Prvi puta je pronadena 2013.
na Vrhovinskom polju u Lici gdje je rasla na
krpama otvorenog tla te na kori otpaloj s trupaca
borova odlozenih u blizini (Sl. 1H). Drugi puta je
zabiljeZena na Papuku, na lokalitetu Sokolina kod
sela Doljanci gdje su pronadene i druge nove ili
rijetke vrste mahovina u flori Hrvatske. Vrsta je tu
rasla na otvorenoj terasi gnajsne stijene, na rubu
acidotermofilne sastojine hrasta kitnjaka. Obje
populacije sumale i zajedno ne zauzimaju vise od
nekoliko kvadratnih metara. Na temelju ovih nalaza
procijenjeno je da je opasnost od invazije ove vrste

u Hrvatskoj niska s obzirom na njene ekoloske pre-
ferencije i raspoloziva stanista. Medutim, potreban
je oprezipradenje stanja. Vrsta je iz Juzne Amerike
u Europu prvi puta unesena 1941. vjerojatno kao
zastita za krhke predmete u brodskim transportnim
sanducima. U atlantskim dijelovima Europe mjesti-
mice se znatno rasprostranila i ¢ini ekolosku Stetu,
osobito u zajednicama pjeséanih morskih obala.

Conardia compacta (Drumm. ex Miill.
Hal.) H. Rob.

Mjesto prvog objavljivanja: Phytologia 33(4): 295
(1976)

Sinonimi: Amblystegium compactum (Miill. Hal.)
Austin, Musci Appalach. 372 (1870); A. densum
Milde, Bot. Zeitung (Berlin) 22(19) Beil.: 21 (1864);
Brachythecium densum (Milde) Jur., Bryoth. Eur. 20:
n. 995 (1867); Hypnum densum (Milde) Milde, Bryol.
Siles. 360 (1869); Rhynchostegiella compacta (Miill.
Hal.) Loeske, Stud. Morph. Laubm. 182 (1910)

NalaziSta u Hrvatskoj: Plitvicka jezera (preuzeto iz
Alegroisur. 2019)

Ovo je cirkumpolarna, borealno-montana vrsta
rijetka u jugoisto¢noj Europi. Pronadena je 2016.
na vlaznim sedrenim stijenama van tekuce vode
koje poput amfiteatra okruzuju juznu obalu jezera
Okrugljak. Populacija je izrazito mala i ¢ine ju
malobrojne, sitne skupine stabalaca.

Cynodontium tenellum (Schimp.) Limpr.

Mjesto prvog objavljivanja: Krypt.-Fl. Schlesien 1:
425 (1877)

Sinonimi: C. gracilescens (F. Weber et D. Mohr)
Schimp. var. tenellum Schimp., Coroll. Bryol. Eur. 12
(1856); C. torquescens Limpr., Laubm. Deutschl. 1: 288
(1886); Oncophorus torquescens Lindb. & Arnell, Kongl.
Svenska Vetensk. Acad. Handl. 23(10): 92 (1890)

Nalazista u Hrvatskoj: Vrh Maliséak (Park prirode
Papuk) (preuzeto iz Alegro i sur. 2019)

PROSINAC 2020.

ANSLIVAYH 340174 NFNVYAVNZOd 1Z011dd

V40714 NVILVYOYdD IHL 40 39d3ITMONXY IHL OL SNOILNGI4dLNOD



Nove vrste i nomenklaturne preinake u popisu flore mahovina Hrvatske -1

GLASNIK HRVATSKOG BOTANICKOG DRUSTVA

Vrsta je pronadena 2016. na isto¢nim padinama
vrha Maliséak, unutar acidotermofilne Sume hrasta
kitnjaka (Quercus petrea (Matt.) Liebl.) razvijene na
strmim silikatnim stijenama i osulinama. Ovo je
vrsta cirkumpolarne rasprostranjenosti i borealnog
arkticko-montanog elementa. Dosad je zabiljeZzena
uzemljama sjeverne, srednje i jugoistocne Europe.

Drepanium fastigiatum (Brid.) C. E. O.
Jensen

Mjesto prvog objavljivanja: Meddel. Grgnland 3:
326 (1887)

Sinonimi: Hypnum recurvatum (Lindb. & Arnell)
Kindb., Enum. Bryin. Exot., Suppl. 2: 100 (1893);
Drepanium recurvatum (Lindb. & Arnell) G.Roth,
Enum. Bryin. Exot., Suppl. 2: 100 (1893); Stereodon
recurvatus Lindb. & Arnell, Svenska Vetensk. Acad.
Handl. 23(10): 149 (1890); Hypnum bridelianum H.
A. Crum, Steere & L. E. Anderson, 68: 433 (1965
[1966]); H. cupressiforme Hedw. var. fastigiatum
Hampe, Flora 20: 274 (1837); H. fastigiatum Brid.,
Bryol. Univ. 2: 620 (1827); H. ravaudii Boulay ssp.
fastigiatum (Brid.) Wijk & Margad, Taxon 9: 51 (1960)

Nalazista u Hrvatskoj: Premuziceva staza na
Sjevernom Velebitu (preuzeto iz Segota i sur. 2020a)

Ova cirkumholarkticka vrsta u Europi je ograni-
¢ena na borealni pojas, s rijetkim i disjunktnim
populacijama na planinama srednje i juzne Europe.
U jugoistoénoj Europi je dosad zabiljeZeno tek ne-
koliko nalaza u Sjevernoj Makedoniji, Srbiji, Crnoj
Gori, Sloveniji, Grckoj, Bugarskoj i na Kosovu. Dvije
populacije duz Premuziceve staze otkrivene su 2014
.12015. unutar vegetacije klekovine bora krivulja
(SL. 1I). Vrsta je epifilna, kalcifilna i semiskiofilna
(raste priljubljena uz vapnenacke stijene ispod

grmova bora krivulja).

Dichodontium flavescens (Dicks.) Lindb.

Mjesto prvog objavljivanja: Bot. Not. 1878: 113 (1878)

Sinonimi: Dichodontium pellucidum (Hedw.)
Schimp. var. flavescens (Dicks. ex With.) Moore,
Proc. Roy. Irish Acad. 1: 349 (1873); Dichodontium
flavescens (Dicks.) Lindb. var. viridis Hérib., Mém.
Acad. Sci. Clermont-Ferrand 14: 401 (1899)

Nalazi$ta u Hrvatskoj: rijeke Cabranka i Kupa
(Gorski kotar) (preuzeto iz Alegro i sur. 2019)

U Hrvatskoj je po prvi puta zabiljeZena 2016. na
vedim karbonatnim stijenama na obalama brzog
i hladnog gornjeg toka Kupe te manje gorske
rijeke Cabranke i to u zoni koja je periodi¢no pod
vodom. Vrsta je suboceansko-montana te je dosad
zabiljeZena u mnogim europskim zemljama, dok
je ujugoistoénoj Europi zabiljezena samo u Crnoj
GoriiRumunjskoj. Vrlo je sli¢na vrsti Dichodontium
pellucidum (Hedw.) Schimp., a razlike u morfologiji
listiéa uocavaju se tek pod mikroskopskim poveda-
njem kad postaje jasno da D. flavescens ima Siljast
vrh listi¢a, a rub lista je u vr$énom dijelu snaznije
i nepravilnije nazubljen. Bitno je odrediti i omjer
duljine i Sirine listiéa, koji je kod D. flavescens veci
iiznosi4,1-5,5. Obje vrste dolaze u slicnim stanis-
nim uvjetima, a neki autori D. flavescens tretiraju
kao podvrstu - D. pellucidum subsp. flavescens.

Fissidens fontanus (Bach. Pyl.) Steud.

Mjesto prvog objavljivanja: Nomencl. Bot. 2: 166
(1824)

Sinonimi: Conomitrium julianum (Savi ex DC.)
Mont., Ann. Sci. Nat., Bot., sér. 2, 8: 246 (1837)

Nalazista u Hrvatskoj: rijeka Trepca i Visovacko
jezero (preuzeto iz Alegro i sur. 2019 i Segota i sur.
2019)

Ovo je vodena europska tempratna vrsta, koja je
u jugoistoénoj Europi izrazito rijetka. Dosad je
zabiljezena tek u Rumunjskoj, Bugarskoj i Sloveniji,
anedavno iu Grckoj (otok Lezbos) i u Crnoj Gori. U
Hrvatskoj je pronadena u rijeci Trep¢i na Banovini
iu Visovackom jezeru u Nacionalnom parku Krka
(SL. 17).
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Homalothecium meridionale (M.
Fleisch. et Warnst.) Hedenas

Mjesto prvog objavljivanja: Taxon 63(2) (2014)

Nalazista u Hrvatskoj: Omis§, stijene iznad grada s
lijeve stane Cetine (preuzeto iz Sabovljevi¢ i sur. 2015)

Ova nedavno opisana vrsta iz roda Homalothecium
pronadena je 2013. u vegetaciji otvorenih kar-
bonatnih stijena iznad grada OmiSa, na padini
podno Fortice. Vjerojatno je Sire rasprostranjena
u Hrvatskoj, no za pouzdanu determinaciju su
potrebni tobolci koji se ne javljaju redovno.

Microhypnum sauteri (Schimp.) Kucera
etignatov

Mjesto prvog objavljivanja: Taxon 68(4): 649 (2019)

Sinonimi: Hypnum sauteri Schimp., Flora 33: 445
(1850); Drepanium sauteri (Schimp.) G.Roth, Eur.
Laubm. 2: 614 (1904); Hypnum fastigiatum Brid.
subsp. sauteri (Schimp.) Molendo, Ber. Naturhist.
Vereins Augsburg 18: 184 (1865); Stereodon sauteri
(Schimp.) H. A. Moller, Bot. Not. 1907: 145 (1907)

Nalazista u Hrvatskoj: SnjeZnik (preuzeto iz Segota
isur. 2020a)

Rijetka europska endemicna i reliktna vrsta s
borealno-alpskim arealom (Alpe, Karpati, Jursko
gorje i Norveska). U jugoistocnoj Europi postoje
vrlo rijetkii éesto stari nalazi u Sloveniji, Bugarskoj,
Kosovu i Sjevernoj Makedoniji. Tijekom 2015.
otkrivene su dvije populacije na Snjezniku, jedna
u smrekovoj Sumi uz Frankopanski put, a druga na
hrptu Snjeznika u klekovini bora krivulja (S1. 1K).
Vrsta je morfoloski i ekoloski (kalcifilna i epilitska)
sli¢na vrsti Drepanium fastigiatum.

Myurella sibirica (Miill. Hal.) Reimers
Mjesto prvog objavljivanja: Hedwigia 76: 292 (1937)

Sinonimi: Hypnum sibiricun Miill. Hal., Syn. Musc.
Frond. 2(7/8): 418 (1851)

Nalazi$ta u Hrvatskoj: izvor Kupe (Gorski kotar)
(preuzeto iz Alegro i sur. 2018b)

Ova istocno-subarkticko-alpska vrsta Siroko
je rasprostranjena u planinama juznog Sibira,
Kine, Japana i na Himalaji, no rijetka je u Europi.
Pronadena je u pukotinama trajno zasjenjenih i
vlaznih vapnenackih stijena koje okruzuju izvor
Kupe (Sl. 1L). Populacija je u dobrom stanju s
obzirom na razvijenost i stanje jedinki, a ¢ini ju
nekoliko desetaka nakupina od po nekoliko kva-
dratnih centimetara. U odnosu na druga europska
nalazista ovo se isti¢e najmanjom nadmorskom
visinom i najvisim temperaturnim pokazateljima
okolnog podrudja. To upuduje da je ova vrsta u
vrlo specifiénim mikroklimatskim uvjetima izvora
Kupe ovdje zaostala kao glacijalni relikt. Na temelju
prikupljenih podataka procijenjena je kao osjetljiva
(VU) svojta u flori Hrvatske.

Orthotrichum philibertii Venturi
Mjesto prvog objavljivanja: Rev. Bryol. 5: 45 (1878)

Sinonimi: O. pumilum Sv. ex anon var. philibertii
Venturi, Muscol. Gall. 180: 23 (1887); O. schimperi
Hammar var. philibertii (Venturi) Boulay, Musc.
France, Mousses 339 (1884)

Nalazista u Hrvatskoj: Sjeverni Velebit (preuzeto iz
Alegroi sur. 2019)

Ova oceansko-mediteranska montana vrsta
poznata je iz vedine sredozemnih zemalja, no
na Balkanskom je poluotoku zabiljezena samo u
Grckoj, Rumunjskoj i Srbiji. Vrsta je pronadena
na Sjevernom Velebitu u termofilnim sastojinama
bijelog i crnog graba na putu od Jablanca prema
Alanu na kori stabala klena (Acer monspessulanum
L.) i medunca (Quercus pubescens Willd.).

Physcomitrium eurystomum Sendtn.

Mjesto prvog objavljivanja: Denkschr. Bayer. Bot.
Ges. Regensburg 3: 142 (1841)

Sinonimi: Gymnostomum acuminatum Schleich.,
Cat. Pl. Helv. (ed. 4) 40 (1821); Ph. acuminatum
Bruch & Schimp., Bryol. Eur. 3: 247 (1841); Ph.
sphaericum (C. F. Ludw. ex Schkur.) Brid. var.
eurystomum (Sendtn.) Husn., Fl. Mousses Nord.
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Ouest (ed. 2) 101 (1882); Ph. sphaericum (C. F. Ludw.
ex Schkur.) Brid. var. major Boulay, Musc. France,
Mousses 303 (1884)

Nalazista u Hrvatskoj: Biljsko jezero (Baranja)
(preuzeto iz Rimac i sur. 2019b)

Vrsta je pronadena 2017. na pjeséanim, njezno
polozenim obalama jezera Bilje, starog meandra
rijeke Drave (Sl. 1M). Ova efemerna vrsta preferira
rubove jezera, akumulacija, rezervoara, a rjede
dolaziiduz obala rijeka. Na ovim stanisStima nasta-
njuje zonu povlacenja vode koja ostaje na suhom
za vrijeme nizih ljetnih vodostaja. Tada efemerne
vrste u vrlo kratkom razdoblju uspijevaju dovrsiti
Citav zivotni ciklus, a sljedede povoljno razdoblje
docekat ¢e kao dugozivude i otporne spore zasti-
éene u sedimentu. Vrsta pripada euroazijskom
tempratnom elementu, a iako je biljeZzena diljem
Europe, relativno je rijetka.

Physcomitrium sphaericum (C. F. Ludw.
ex Schkur.) Brid.

Mjesto prvog objavljivanja: Bryol. Univ. 2: 815 (1827)

Sinonimi: Gymnostomum sphaericum C.F. Ludw. ex
Schkuhr Deutschl., Krypt. Gew. 2(1): 26 (1810); Ph.
sphaericum (C. F. Ludw. ex Schkur.) Brid. var. minor
Boulay, Musc. France, Mousses 304 (1884)

Nalazista u Hrvatskoj: rijeka GareSnica, Garesnica
(preuzeto iz Rimac i sur. 2020)

Ova malena efemerna vrsta pronadena je 2019. na
pjeséanim obalama nizinske rijeke Garesnice u
vegetaciji niskih Siljeva (Nanocyperion Koch 1926).
Kao i ostale efemerne mahovine obalnih stanista,
ova vrsta razvija se ljeti i u ranu jesen kada obala
uslijed sniZenja razine vode ostaje na suhom, ali
je muljevita ili pjeskovita podloga i dalje vlazna.
Izrazito je malena mahovina, ¢ije su rozete zajedno
s razvijenim sporofitom visoke tek 4 mm. Pripada
euroazijskom tempratnom elementu, rasprostra-
njena je diljem Europe, no u jugoisto¢noj Europi
je rijetko biljeZena.

Pseudoleskeella rupestris (Berggr.)
Hedends et L. Soderstr.

Mjesto prvog objavljivanja: Lindbergia 17: 64 (1991)

Sinonimi: P. catenulata (Brid. ex Schrad.) Schimp.
var. acuminata (Culm.) Crundw., Trans. Brit. Bryol.
Soc. 2: 278 (1956); Pseudoleskea catenulata (Brid. ex
Schrad.) Schimp. var. subtectorum Thér., Rev. Bryol.
25: 28 (1898); P. sibirica (Arnell) P. S. Wilson & D.
H. Norris, Bryologist 92: 390 (1989); P. catenulata
(Brid. ex Schrad.) Kindb. var. acuminata (Culm.)
J.J. Amann, Fl. Mouss. Suisse 2: 287 (1918); Leskea
rupestris Berggr., Acta Univ. Lund. 2 Afd. 3(7): 9
(1866); L. subtectorum Thér, Zpravy Komis. Pfir.
Vyzk. Moravy Slezska Oddél. Bot. 2: 69 (1906)

NalaziSta u Hrvatskoj: Sopotski slap (Park prirode
Zumberak-Samoborsko gorje) (preuzeto iz Alegro
isur. 2015a)

Ova cirkumpolarna borealno-montana vrsta ra-
sprostranjena je po cijeloj Europi, no rijetka je na
Balkanskom poluotoku. Recentno je zabiljeZena u
Crnoj Gori, Albaniji i Srbiji. U Hrvatskoj je prvi put
zabiljeZena na zasjenjenim vapnenackim stijenama
uzduZ Sopotskog slapa u Parku prirode Zumberak-
Samoborsko gorje.

Rhabdoweisia crispata (Dicks.) Lindb.

Mjesto prvog objavljivanja: Acta Soc. Sci. Fenn.
10: 22 (1871)

Sinonimi: Rh. denticulata Bruch & Schimp., Bryol.
Eur. 1: 99 (1846); Weissia denticulata Brid., Muscol.
Recent. Suppl. 1: 108 (1806); Weissia fugax Hedw.
var. subdenticulata Boulay, Musc. France, Mousses
543 (1884)

Nalazista u Hrvatskoj: kod Vranovog vrha iznad
potoka Sumedice na Papuku (preuzeto iz Alegro
isur. 2019).

Ovo je oceanska borealno-montana vrsta rasprostra-
njena uglavnom u sjeverozapadnoj i srednjoj Europi
dok je na jugoistoku vrlo rijetka i poznata jedino
iz Rumunjske i Bugarske. Pronadena je 2016. na
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Papuku, u podnozju visoke okomite silikatne stijene
koja izdiZe iznad potoka Sumecice unutar acidofilne
bukove Sume. Vrsta raste na trajno zasjenjenom i
vlaznom mikrostanistu, na nekoliko milimetara
debelom sloju glinovitog tla koje prekriva mati¢nu
stijenu. Cini rahle prostirke koje ukupno zauzimaju
povrsinu manju od kvadratnog metra.

Schistidium trichodon (Brid.) Poelt var.
trichodon

Mjesto prvog objavljivanja: Svensk Bot. Tidskr. 47:
253 (1953)

Sinonimi: S. apocarpum (Hedw.) Bruch & Schimp.
subsp. longidens (Philib.) Wijk & Margad, Taxon 9:
191 (1960)

Nalazista u Hrvatskoj: izmedu Slanog dola i
Gradiséa na Samoborskom gorju (preuzeto iz
Alegroi sur. 2019)

Borealno je montana vrsta rasprostranjena u sje-
vernoj, srednjoj i dijelom isto¢noj Europi, dok je na
balkanskom podrudju rijetka, odnosno dosad ne-
dovoljno istrazene rasprostranjenosti. Pronadena
jenazasjenjenim karbonatnim stijenama uz cestu
koja vodi od Slanog dola prema Gradis¢u (Sl. 10),
unutar Sume u kojoj dominira kitnjak, a velika
zastupljenost borovnice (Vaccinium myrtillus L.)
u sloju niskog grmlja upuduje na zakiseljenost
podloge. Vrsta nije Cesta u vegetaciji stijena tog
podrucdja, ali dolazi u rastresenim, pojedina¢nim

busenciéima.

Syntrichia norvegica F. Weber

Mjesto prvog objavljivanja: Arch. Syst. Naturgesch.
1(1): 130 (1804)

Sinonimi: S. ruralis (Hedw.) F. Weber & D. Mohr var.
norvegica (F. Weber) Steud., Nomencl. Bot. 2: 406
(1824); Tortula aciphylla (Bruch & Schimp.) Hartm.,
Handb. Skand. Fl. (ed. 5) 381 (1849); T. norvegica
(F. Weber) Lindb., Ofvers. Forh. Kongl. Svenska
Vetensk.-Akad. 21: 245 (1864); T. ruralis (Hedw.) G.
Gaertn., B. Mey. & Scherb. var. alpina Wahlenb.,

Fl. Carpat. Princ. 338 (1814); T. ruralis (Hedw.) G.
Gaertn., B. Mey. & Scherb. subsp. norvegica (F.
Weber) Dixon, Stud. Handb. Brit. Mosses (ed. 3) 204
(1924);, Barbula aciphylla Bruch & Schimp., Bryol.
Eur. 2: 104 (1842), B. norvegica (F. Weber) Lindb.,
Ofvers. Forh. Kongl. Svenska Vetensk.-Akad. 20:
387 (1863)

Nalazista u Hrvatskoj: Rozanski kukovi, Sjeverni
Velebit (preuzeto iz Alegro i sur. 2015b)

Ovo je cirkumpolarna arkti¢ko-montana vrsta koja
se rijetko nalazi na nizim nadmorskim visinama
iu juznoj Europi. Vrsta je prvi puta pronadena
2014. na dnu PuZeve doline (Sl. 1N), duboke vrtace
u Rozanskim kukovima u neposrednoj blizini
Rossijeve kolibe na visini od 1540 m n. m. Vrsta
je rasla u frigofilnoj zajednici Drepanoclado
uncinati-Heliospermetum pusillae i okolnoj Sikari
valdstajnove vrbe (Salicetum waldsteinianae)
¢inedi mozaicne prostirke od nekoliko desetaka
kvadratnih centimetara. Zanimljivo je daje tuiu
Hrvatskoj jedino poznato nalaziste arkto-alpske
vrste Cyrtomnium hymenophylloides (Huebener) T. J.
Kop. Kasnijih godina vrsta je pronalazena i u kleko-
vini bora krivulja, takoder na podruéju Rozanskih
kukova, takoder u jastuci¢ima i prostirkama rijetko
veéim od desetak kvadratnih centimetara. Na te-
melju tih nalaza moze se zakljuciti da tvori stabilnu
populaciju na tom podruéju, iako vrlo izoliranu od
drugih najblizih populacija.

Tortella fasciculata (Culm.) Culm.

Mjesto prvog objavljivanja: Rev. Bryol. et
Lichénologique 10: 6 (1937)

Sinonimi: T. bambergeri auct., non (Schimp.) Broth.
p-p., Nat. Pflanzenfam. 1(3): 397 (1902); T. tortuosa
(Schrad. ex Hedw.) Limpr. subsp. fasciculata Culm.,
Rev. Bryol. 51: 22 (1924)

Nalazista u Hrvatskoj: Pli§ na Papuku u blizini sela
Velika; Corkova uvala i uz jezero Okrugljak unutar
Nacionalnog parka Plitvicka jezera (preuzeto iz
Alegroi sur. 2019)

PROSINAC 2020.

ANSLIVAYH 340174 NFNVYAVNZOd 1Z011dd

V40714 NVILVYOYdD IHL 40 39d3ITMONXY IHL OL SNOILNGI4dLNOD

120



Nove vrste i nomenklaturne preinake u popisu flore mahovina Hrvatske -1

GLASNIK HRVATSKOG BOTANICKOG DRUSTVA 8(2) | PROSINAC 2020.

Slika 1. Nove svojte mahovina u Hrvatskoj: Anthoceros agrestis (A), Notothylas orbicularis (B), Phaeoceros

carolinianus (C), Petalophyllum ralfsii (D), Ricciocarpos natans (E), Andreaea rothii ssp. rothii (F), Buxbaumia
aphylla (G), Campylopus introflexus (H), Drepanium fastigiatum (), Fissidens fontanus (J), Microhypnum
sauteri (K), Myurella sibirica (L), Physcomitrium eurystomum (M), Syntrichia norvegica (N), Schistidium
trichodon var. trichodon (O).
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Ova vrsta pripada kompleksu vrsta T. tortuosa, koje
su medusobno vrlo sli¢ne i ¢esto problemati¢ne za
razlikovanje, tako da je njena rasprostranjenost u
cijelom arealu nedovoljno poznata. Taksonomska
revizija (Kockinger & Hedends 2017) je pokazala da
se unutar vrste dotad shvacene kao T. bambergeri
auct. mogu razlikovati dvije vrste, T. fasciculataiT.
pseudofragilis. To nas je navelo na reviziju herbarijskog
materijala odredenog kao T. bambergeri. Revizija je
pokazala da se uzorci sabrani na PliSu na Papuku
2011., te u Corkovoj uvali 2013. i stijenama oko jezera
Okrugljak 2016. na Plitviékim jezerima mogu pribro-
jitivrsti T. fasciculata na temelju postojanja sredisSnjeg
snopa u stabalcu i sredi$njeg rebra koje je u gornjem
dijelu listica prekriveno izodijametriénim stanicama.
Na oba podruéja vrsta je pronadena na uglavnom
zasjenjenim vapnenackim stijenama, na Papuku
unutar termofilnih Suma s hrastom kitnjakom i
meduncem, uz Okrugljak unutar termofilnih sikara s
crnim grabom, a u Corkovoj uvali unutar Sume bukve
ijele. Prema dosadasnjim spoznajama T. fasciculata
je termofilna vrsta suboceansko-submediteranskog
flornog elementa, a njezinu termofilnost potvrduju
dva od tri opisana lokaliteta.

Zygodon conoideus (Dicks.) Hook. et Taylor

Mjesto prvog objavljivanja: Muscol. Brit. 71: 21 (1818)

Sinonimi: Bryum conoideum Dicks., Fasc. P1. Crypt.
Brit. 4: 9 (1801); Z. brebissoni Bruch & Schimp.,
Bryol. Eur. 3: 40 (1838)

Nalazi$ta u Hrvatskoj: Rt Zaglavi¢ zapadno od mje-
sta Mala Rava, otok Rava (preuzeto iz Sabovljevié
isur. 2018)

Vrsta je u Hrvatskoj prvi put zabiljezena 2014. na
kori maslina u masliniku na otoku Ravi. Vrsta ima
uglavnom atlantsko-mediteransku rasprostranjenost,
aopazeno jeinedavno Sirenje u srednjoj Europi. Ova
vrsta raste u malim ¢upercima na kori listopadnog
drveca, kao uostalom i mnoge druge mahovine. Vrsta
se prepoznaje prema izgledu listi¢a i prisutnosti gema
koje su cilindri¢ne i gradene od pet do osam stanica.
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Jasprica, N., Skvorc, Z. (2020): Novi sintaksoni i nomenklaturne preinake u Hrvatskoj
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Sazetak

Natemelju literaturnih podata objavljenih u 2019.12020., vegetacija Hrvatske dopunjena je novopisanimino-
menklaturno preinacenim sintaksonima. Novi sintaksonii preinake utvrdene su unutar razreda Carpino-Fagetea
sylvaticae, Nardetea strictae, Molinio-Arrhenatheretea, Erico-Pinetea, Pinetea halepensis, Crithmo-Staticetea, Juncetea
maritimi, Asplenietea trichomanis, Cymbalario-Parietarietea diffusae, Phragmito-Magnocariceteai Dittrichietea vis-
cosae. Za vegetacju Hrvatske opisani su za znanost dva nova razreda (Pinetea halepensisi Dittrichietea viscosae), dva
reda (Junipero communis-Pinetalia nigraei Dittrichietalia viscosae), Cetiri sveze (Salvio nemorosae-Arrhenatherion,
Junipero nanae-Pinion dalmaticae, Capparo orientalis-Aurinion leucadeae i Dittrichion viscosae), 17 asocijacija i
14 subasocijacija. Dodatno, u radu su ukratko prikazane preinake unutar razreda Phragmito-Magnocaricetea.

Kljuéne rijeci: fitocenologija, Hrvatska, klasifikacija, sintaksoni, vegetacija

Jasprica, N., Skvorc, Z. (2020): New syntaxa and nomenclature changes in Croatia (2019-2020).
Glas. Hrvat. bot. drus. 8(2): 124-132.

Abstract

Based on the literature data reviewed in 2019 and 2020, the vegetation of Croatia has been supplemented
with newly described and validated syntaxonomic units. New syntaxa and changes were identified within the classes
Carpino-Fagetea sylvaticae, Nardetea strictae, Molinio-Arrhenatheretea, Erico-Pinetea, Pinetea halepensis,
Crithmo-Staticetea, Juncetea maritimi, Asplenietea trichomanis, Cymbalario-Parietarietea diffusae, Phragmi-
to-Magnocaricetea and Dittrichietea viscosae. For the vegetation in Croatia, two classes (Pinetea halepensis
and Dittrichietea viscosae), two orders ((Junipero communis-Pinetalia nigrae and Dittrichietalia viscosae), four
alliances (Salvio nemorosae-Arrhenatherion, Junipero nanae-Pinion dalmaticae, Capparo orientalis-Aurinion
leucadeae and Dittrichion viscosae), 17 associations and 14 subassociations have been newly described.
Additionally, the paper briefly presents changes within the Phragmito-Magnocaricetea class.

Keywords: Croatia, nomenclature, phytosociology, syntaxa, vegetation
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U 2019. i 2020. objavljeni su radovi u kojima je
vegetacija Hrvatske dopunjena novopisanim i
nomenklaturno preinadenim sintaksonima.

Carpino-Fagetea sylvaticae Jakucs ex
Passarge 1968

U radu Skvorc i sur. (2020a), u okviru razreda me-
zofilnih i mjeSovitih listopadnih Suma, opisana
je nova asocijacija i dvije subasocijacije bukovih
$uma s podrudja Zumberka i Samoborskog gorja:

Carpino-Fagetea sylvaticae Jakucs ex Passarge 1968
Luzulo-Fagetalia sylvaticae Scamoni et Passarge 1959
Luzulo-Fagion sylvaticae Lohmeyer et Tx. in Tx.
1954
Gentiano asclepiadeae-Fagetum sylvaticae Skvorc,
Franjié, Krstonosic, et Sever 2020
Fagetalia sylvaticae Pawlowski 1928
Aremonio-Fagion (Horvat 1938) Borhidi in Torok
etal. 1989
Epimedio-Fagenion Marincek et al. 1993
Hacquetio-Fagetum Z. Ko$ir ex Borhidi 1963
aceretosum obtusati Skvorc, Franjié, Krstonosié,
et Sever 2020
Lamio orvalae-Fagenion Borhidi ex Marincek
etal. 1993
Lamio orvalae-Fagetum Horvat 1938
fraxinetosum orni Skvorc, Franji¢, Krstonosi¢,
et Sever 2020

Nardetea strictae Rivas Goday et Borja
Carbonell in Rivas Goday et Mayor Lopez
1966

U radu Alegro i sur. (2020), opisana je nova asoci-
jacija za znanost u okviru vegetacije travnjaka tvr-
dace na sjevernom Velebitu. Autori su asocijaciju
pridruzili svezi Potentillo montenegrinae-Festucion
paniculatae koja prethodno nije bila uvrstena u
vegetaciju Hrvatske (usp. Trinajstié¢ 2008, Skvorc
isur. 2017).

Nardetea strictae Rivas Goday et Borja Carbonell in
Rivas Goday et Mayor Lopez 1966
Nardetalia strictae Preising 1950

PROSINAC 2020.

Potentillo montenegrinae-Festucion paniculatae
Redzi¢ ex Carni et Mucina 2015
Festuco bosniacae-Patzkeetum paniculatae
Alegro et Segota 2020

Molinio-Arrhenatheretea Tx. 1937

U radu Skvorc i sur. (2020b) analizirana je vegeta-
cija travnjaka na dubokim tlima na juznom rubu
Panonske nizine (Slovenija, Hrvatska, Srbija).
Opisane su nove zajednice, nove kombinacije te
izvrSena lektotipizacija i neotipizacija sljedec¢ih
sintaksona:

Molinio-Arrhenatheretea Tx. 1937
Arrhenatheretalia elatioris Tx. 1931
Salvio nemorosae-Arrhenatherion Skvorc et al. 2020
Filipendulo vulgaris-Arrhenatheretum elatioris
Hundt et Hiibl ex Ellmauer 1995
trifolietosum montani Skvorc et al. 2020
Botriochloo ischaemi-Arrhenatheretum elatioris
Cuk in Skvorc et al. 2020
Vicio grandiflorae-Arrhenatheretum elatioris Cuk
in Skvorc et al. 2020
Potentillo reptantis-Allietum angulosi Zelnik in
Skvorc et al. 2020
Serratulo-Plantaginetum altissimae [lijanic¢ 1968
[lektotipizirano]
Agrostio-Juncetum conglomerati Segulja 1977
[lektotipizirano]
Equiseto-Scirpetum sylvatici Segulja 1977
[lektotipizirano]
Ventenato-Trifolietum pallidi Ilijani¢ 1968
[lektotipizirano]
Succisello inflexae-Deschampsietum cespitosae
(Hayek ex Horvati¢ 1930) Ellmauer in Ellmauer
et Mucina 1993
sanguisorbetosum officinalis Zelnik in Skvorc
etal. 2020
Bromo racemosi-Cynosuretum cristati Horvati¢
et Tomazi¢ 1941 [lektotipizirano]
danthonietosum Segulja 1977 [lektotipizirano]
Agrostio caninae-Hordeetum secalini Ilijanié
in Horvati¢, Ilijani¢ et Markovi¢-Gospodaric¢
1970 [tipizirano]
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Slika 1. Halotolerantna vegetacija sveze Anthyllidion barbae-jovisizajednica s Anthyllis barba-jovis u Komizi

na otoku Visu (A) i na otoku Koloéepu (B), sveza Capparo orientalis-Aurinion leucadeae (C) te detalj asocijacije
Pimpinello lithophyllae-Centaureetum issaeae na Visu (D). Vegetacija Centaureetum ragusinae limonietosum
cancellati na sv. Andriji, Viski arhipelag (E) i Moltkio petraeae-Inuletum verbascifoliae fibigietosum triquetrae
iznad Omisa (F) (foto N. Jasprica).
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Ranunculo repentis-Alopecuretum pratensis
(Eggler 1933) Ellmauer1993
deschampsietosum Skvorc et al. 2020
hypochoeridetosum radicatae (Hruska-Dell'
Uomo 1976) Skvorc et al. 2020
Ranunculo acris-Alopecuretum pratensis M.
Vuckovi¢ ex Adi¢ et al. 2013
filipenduletosum vulgaris Skvorc et al. 2020
Trifolio pallidi-Alopecuretum pratensis Cincovié
1959
lysimachietosum nummulariae Cuk in Skvorc
etal. 2020
Trifolio-Agrostietum stoloniferae Markovi¢ 1978
[lektotipizirano]
juncetosum effusi Skvorc et al. 2020
Rumici crispi-Agrostietum stoloniferae Moor 1958
menthetosum (Markovié 1978) Skvorc et al. 2020

Erico-Pinetea Horvat 1959

Biondii Allegrezza (2020) su opisali novi red i svezu
u koju su uvrstili i nase Sume dalmatinskog crnog
bora s Biokova. Sintaksonomski polozaj Sume
dalmatinskog crnog bora s Biokova je:

Erico-Pinetea Horvat 1959
Junipero communis-Pinetalia nigrae Biondi et
Allegrezza 2020
Junipero nanae-Pinion dalmaticae Biondi et
Allegrezza 2020
Junipero sibiricae-Pinetum dalmaticae (Domac
1956) 1965

Pinetea halepensis Bonari et Chytry 2020

U radu Bonari i sur. (2020), istrazivane su sredoz-
mene termofilne borove Sume u kojima dominiraju
Pinus brutia, P. halepensis, P. pinaster i P. pinea. U
Jadranskom bazenu Sume alepskog bora pripadaju
novoopisanom razredu Pinetea halepensis s redom
koji je prethodno bio ukljucen u vegetaciju primor-
skih vazdazelenih Suma i makija Quercetea ilicis
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Br.-Bl. ex A. Bol6s et O. de Bolos in A.Bolos y Vayreda
1950 (v. Mucina i sur. 2016, Skvorc i sur. 2017):

Pinetea halepensis Bonari et Chytry 2020
Pinetalia halepensis Biondi, Blasi, Galdenzi,
Pesaresi et Vagge in Biondiet al. 2014
Pistacio lentisci-Pinion halepensis Biondi, Blasi,
Galdenzi, Pesaresi et Vagge in Biondi et al. 2014
Pistacio lentisci-Pinetum halepensis De Marco,
Veri et Caneva 1984

Crithmo-Staticetea Br.-Bl. in Br.-Bl. et al. 1952

U radu Terziisur. (2020) opisano je nekoliko novih
sintaksona na otocima Viskog arhipelaga. U okviru
vegetacije na stijenama u zoni prskanja mora unu-
tar sveze Limonion anfracti-cancellati opisano je pet
novih asocijacija.

Po prvi put za Hrvatsku i isto¢nu obalu Jadrana,
detaljno je opisana zajednica s Anthyllis barba-jovis,
koja je uvrstena, u svezu Anthyllidion barbae-jovis
i red Helichrysetalia italici, sukladno Skvorc i sur.
(2017). Do sada su zajednice s Anthy!llis barba-jovis
pripisivane hazmofitskoj vegetaciji stijena reda
Centaureo-Campanuletalia (Horvatié¢ 1971, Trinajsti¢
1995). Redu Helichrysetalia italici pripada halotole-
rantna vegetacija polugrmova na stijenama izmedu
dijela obale koja je pod izravnim utjecajem prskanja
mora (halofitske zajednice grebenjaca Limonion
anfracti-cancellati) i hazmofitske vegetacije stijena
(Centaureo-Campanuletalia).

Istovremeno, opisana je nova sveza Capparo orienta-
lis-Aurinion leucadeae, endemicna za srednjejadran-
sko otoéje, ukljucujuéi Palagruzu i Tremite (Italija).
Sveza ukljucuje hazmofitske zajednice koje nisu
izravno izloZene prskanju mora ,ali su u svakom
sluc¢aju pod takvim utjecajem tijekom jakih oluja na
Jadranu“ (Lovri¢iRac 1991, Bertovié i Lovri¢ 1992).
Unutar te sveze opisane su Cetiri nove asocijacije,

od toga su tri nove za Hrvatsku.

Sintaksonomski polozaj zajednica je kako slijedi:
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Crithmo-Staticetea Br.-Bl. in Br.-Bl. et al. 1952
Crithmo-Staticetalia Molinier 1934

Limonion anfracti-cancellati (Horvati¢ 1934)

Mucina in Mucina et al. 2106
Crithmo maritimi-Limonietum busiani Terzi,
Bogdanovié, D’Amico et Jasprica 2020 [Bisevo]
Crithmo maritimi-Limonietum brusnicensae
Terzi, Bogdanovi¢, D’Amico et Jasprica 2020
[Brusnik]
Crithmo maritimi-Limonietum issaeae Terzi,
Bogdanovié, D’Amico et Jasprica 2020 [Vis]
Crithmo maritimi-Limonietum pomoense
Trinajsti¢ corr. Terzi, Bogdanovié, D’Amico
et Jasprica 2020 [Jabuka]

Plantagino holostei-Limonietum subanfracti Terzi,
Bogdanovié, D’Amico et Jasprica 2020 [Vis]
Helichrysetalia italici Biondi et Géhu in Géhuet

Biondi 1994

Anthyllidion barbae-jovis S. Brullo et DeMarco 1989
Anthyllis barba-jovis community [Komiza, Vis]

Capparo orientalis-Aurinion leucadeae Lovric ex

Terzi, Bogdanovié, D’Amico et Jasprica 2020
Centaureo jabukensis-Aurinietum leucadeae
Terzi, Bogdanovi¢, D’Amico et Jasprica 2020
[Jabuka]
Limonio vestiti-Puccinellietum teyberi Terzi,
Bogdanovié, D’Amico et Jasprica 2020 [Kamik]
Pimpinello lithophyllae-Centaureetum issaeae Terzi,
Bogdanovié, D’Amico et Jasprica 2020 [Vis]
Centaureo diomedeae-Aurinietum leucadeae
Terzi, Bogdanovi¢, D’Amico et Jasprica 2020
[Otocje Tremiti, Italija]

Juncetea maritimi Br.-Bl. in Br.-Bl. et al. 1952

U okviru vegetacije primorskih sitina i halonitrofil-
nih travnjaka, Dité i sur. (2019) opisali su novu aso-
cijaciju za znanost Limonio narbonensis-Caricetum
divisae u ornitoloskom rezervatu Kolansko blato na
Pagu. Sintaksonomski polozaj je:

Juncetea maritimi Br.-Bl. in Br.-Bl. et al. 1952
Juncetalia maritimi Br.-Bl. ex Horvati¢ 1934
Juncion maritimi Br.-Bl. ex Horvatic¢ 1934
Limonio narbonensis-Caricetum divisae Z. Dité,
Suvada, Eli4$, Pi$ et D. Dité 2019

PROSINAC 2020.

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

U radu Terzi i Jasprica (2020) revidirana je hazmo-
fitska vegetacija sveze Centaureo cuspidatae-Portens-
chlagiellion ramosissimae Trinajsti¢ ex Terzi et Di
Pietro 2016 (obuhvada tertitorije Hrvatske, Bosne
i Hercegovine i Crne Gore).

U okviru asocijacije Centaureetum ragusinae Horvat
ex Terzi, Jasprica et Cakovi¢ 2017, opisana je nova
subasocijacija C.r. limonietosum cancellati Terzi et
Jasprica 2020.

U okviru asocijacije Moltkio petraeae-Inuletum
verbascifoliae opisane su tri nove subasocijacije uz
dvije promijenjene statusa:

Moltkio petraeae-Inuletum verbascifoliae Wendelberger
in Lovri¢ et Rac 1987 [=Fibigio triguetrae-Cerinthetum
tristis Lovri¢ in Lovrié et Rac 1987, Inulo verbascifo-
lige-Centaureetum cuspidatae Trinajsti¢ ex Terzi et
Di Pietro 2016, Portenschlagiello ramosissimae-Cam-
panuletum portenschlagianae Trinajsti¢ ex Jasprica
et Terzi 2017]:

typicum Terzi et Jasprica 2020

centaureetosum cuspidatae (Terzi et Di Pietro 2016)

Terzi et Jasprica 2020 [=Inulo verbascifoliae-Centau-

reetum cuspidatae Trinajsti¢ ex Terzi et Di Pietro

2016]

fibigietosum triquetrae (Jasprica et Terzi 2017) Terzi

et Jasprica 2020 [=Portenschlagiello ramosissima-

e-Campanuletum portenschlagianae Trinajsti¢ ex

Jasprica et Terzi 2017]

Cymbalario-Parietarietea diffusae
Oberd. 1969

U radu Jasprica i sur. (2020), opisane su tri nove
asocijacije za znanost unutar hazmofitske vegeta-
cije stijena, od kojih su dvije nove za Hrvatsku. Uz
to, po prvi put za istoénu obalu Jadrana (sv. Andrija,
Viski arhipelag) opisana je zajednica Artemisia
arborescens-Coronilla valentina koja je priklju¢ena
svezi Artemisio arborescentis-Capparidion spinosae.
Sintaksonomski polozaj novoopisanih sintaksona
je sljededéa (*AL - Albanija, HR - Hrvatska, HU
- Madarska, MNE - Crna Gora, NMK - Sjeverna
Makedonija, SI - Slovenija):
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Cymbalario-Parietarietea diffusae Oberd. 1969
Tortulo-Cymbalarietalia Segal 1969

Cymbalario-Asplenion Segal 1969
Asplenio rutae-murario-Campanuletum rotun-
difoliae Jasprica, Skvorc et Purger 2020 [HU, SI]*
zajednica Asplenium trichomanes-Arabis hirsuta
[HR]

Galio valantiae-Parietarion judaicae Rivas-Mart.

ex de Bolos 1967
Sedo dasyphilli-Campanuletum austroadriaticae
Jasprica, Skvorc et Kovaci¢ 2020 [HR, MNE, AL]
Soncho tenerrimi-Parietarietum judaiace
Jasprica, Skvorc, PandZa et Milovi¢ 2020 [HR,
MNE, NMK]
zajednica Antirrhinum majus-Capparis orien-
talis [HR, MNE]

Artemisio arborescentis-Capparidion spinosae

Biondi, Blasi et Galdenzi in Biondi et al. 2014
zajednica Artemisia arborescens-Coronilla
valentina [Viski arhipelag, HR]

Phragmito-Magnocaricetea Klika in
Klika et Novak 1941

U radu Landucci i sur. (2020), objavljena je klasifi-
kacija mocvarne vegetacije (trSéaci, rogozici i Sasi-
ci) u Europi. Predlozena je izmjena sintaksonom-
ske klasifikacije objavljene u “EuroVegChecklist”
(Mucina i sur. 2016, Skvorc i sur. 2017). Veéina
novih naziva asocijacija odnosi se na asocijaci-
je koje su ranije opisane u literaturi, alineiu
skladu s ,,International Code of Phytosociological
Nomenclature” (Weber i sur. 2000).

Sveza Phalaridion arundinaceae Kopecky 1961 isklju-
¢ena je iz reda Nasturtio-Glycerietalia Pignatti 1953
jer joj nedostaju dijagnosticke vrste. PredloZena
je samo jedna asocijacija s Phalaris arundinacea L.
(Phalaridetum arundinaceae Libbert 1931), a uvr-
Stena je u svezu Phragmition communis Koch 1926
(Phragmitetalia Koch 1926) zbog relativno visoke
ucCestalosti vrsta iz te sveze. Zakljuceno je kako se
ranije dvije opisane asocijacije (i) Phalaridetum
arundinaceae Libbert 1931 (Magnocaricion gracilis

PROSINAC 2020.

Géhu 1961) te (ii) Rorippo-Phalaridetum arundinace-
aeKopecky 1961 (Phalaridion arundinaceae Kopecky
1961) floristicki i ekoloski ne razlikuju.

Opisana je nova sveza Bolboschoeno maritimi-Scho-
enoplection tabernaemontani Landucci et al. 2020
(nomenklaturni tip Schoenoplectetum tabernaemon-
tani So6 1947). Standardizirani su nazivi asocijacija
u kojoj dominira Sium latifolium L. kao Glycerio
maximae-Sietum latifolii Landucci et al. 2020 te
Veronica beccabunga L. kao Glycerio notatae-Veroni-
cetum beccabungae Landucci et al. 2020.

Dittrichietea viscosae Trinajstic,
B.Foucault et Jasprica 2019

U radu Foucault i Jasprica (2019) izvrSena je
nomenklaturna preinaka razreda Dittrichietea
viscosae Trinajsti¢, B.Foucault et Jasprica 2019.
Taj razred je kao “vegetaciju napustenih poljo-
privrednih povrsina (“nerizi”) Sredozemlja sa
skeletnim smedim, primorskim tlom izgradenoj
pretezito od polugrmovitih elemenata (kamefita)”
izvorno opisao Trinajsti¢ (1965) u svojoj doktor-
skoj disertaciji, ali kasnije nije validno objavljen
(Trinajsti¢ 1978, 1992) te je, kao takav, uvrsten u dje-
lo Biljne zajednice Republike Hrvatske (Trinajsti¢
2008) pod nazivom Inuletea viscosae Trinjasti¢ (1965)
1978, s redom Inuletalia viscosae Trinjastié¢ (1965)
1978 i svezom Inulion viscosae Trinjasti¢ (1965)
1978. U svezu su izvorno ukljucene dvije asocija-
cije Helichryso-Inuletum viscosae Trinajsti¢ 1965 te
Dauco majoris-Foeniculetum vulgaris Trinajsti¢ 2008
(Trinajsti¢ 2008). U “EuroVegChecklist” (Mucina
i sur. 2016, Skvorc i sur. 2017), ovaj je tip vegeta-
cije uvrsten unutar razreda ruderalne vegetacije
visokih zeleni na suhim stanistima Artemisietea
vulgaris Lohmeyer et al. in Tx. ex von Rochow 1951,
odnosno unutar reda i sveze sredozemnih ruderal-
nih zajednica na zapustenim povrsinama Elytrigio
repentis-Dittrichietalia viscosae Mucina 2016 i Inulo
viscosae-Agropyrion repentis Biondi et Allegrezza
1996. Nakon toga su Di Pietro i sur. (2017) opisali
asocijaciju Helichryso italici-Dittrichietum viscosae

ANSLIVAYH 340174 NFNVYAVNZOd 1Z011dd

V40714 NVILVYOYdD IHL 40 39d3ITMONXY IHL OL SNOILNGI4dLNOD

129



Novi sintaksoni i nomenklaturne preinake u Hrvatskoj (2019.-2020.)

GLASNIK HRVATSKOG BOTANICKOG DRUSTVA 8(2) | PROSINAC 2020.

Slika 2. Asocijacija Soncho tenerrimi-Parietarietum judaicae u Zadru (A), detalj asocijacije Sedo dasyphi-

lli-Campanuletum austroadriaticae na tvrdavi Rozafa, Shkodeér, Albanija (B), detalj zajednice Antirrhinum
majus-Capparis orientalis u Splitu (C), vegetacija sveze Artemisio arborescentis-Capparidion spinosae (zajed-
nica Artemisia arborescens-Coronilla valentina) na sv. Andriji, Viski arhipelag (D), Loto hirsuti-Dittrichietum
viscosae u mjestu Gromaca u Dubrovackom primorju (E) i Dauco majori-Foeniculetum vulgaris u Potomju
na Peljescu (F) (foto N. Jasprica).

ANSLIVAYH 340174 NFNVYAVNZOd 1Z011dd

Y4074 NVILVYOdD IHL 40 39A3FITMONM IHL OL SNOILNAIdLNOD



Novi sintaksoni i nomenklaturne preinake u Hrvatskoj (2019.-2020.)

GLASNIK HRVATSKOG BOTANICKOG DRUSTVA

Trinajsti¢ ex Di Pietro, Germani et Fortini 2017
i prikljucili je svezi Linarion purpureae S. Brullo
1984, redu Scrophulario-Helichrysetalia Brullo 1984
irazredu Drypidetea spinosae Quézel 1964.

Sintaksonomski polozaj prema navodu u Foucault
iJasprica (2019) je sljededi:

Dittrichietea viscosae Trinajsti¢, B.Foucault et
Jasprica 2019
Dittrichietalia viscosae Trinajsti¢, B.Foucault et
Jasprica 2019
Dittrichion viscosae Trinajstié¢, B.Foucault et
Jasprica 2019
Loto hirsuti-Dittrichietum viscosae Trinajstic,
B.Foucault et Jasprica 2019
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In memoriam Zorana Sedlar (1980.-2020.)

Po mnogocemu losa 2020. godina osobito je gorka

za malu botanicku zajednicu u Hrvatskoj zbog
preranog i nenadanog gubitka Zorane Sedlar. Ona
je ne samo bila Clanica te zajednice, nego je bila
njena vedra, nasmijeSena i optimisti¢na strana
uvijek spremna za pomo¢ i podrsku svojim kole-
gama i prijateljima. Zorana je rodena u Zagrebu,
no bila je ¢évrsto povezana s Jadranom i otokom
Molatom odakle joj potjeCe obitelj s majéine
strane. U Zagrebu je zavrsila osnovnoskolsko i
srednjoskolsko obrazovanje te 1998. upisala
studij biologije na Prirodoslovno-matematickom
fakultetu. Diplomirala je 2004. godine s temom
iz biljne fiziologije, te se iste godine zaposlila na
Botanickom zavodu istog fakulteta kao znanstveni
novak-asistent. Ukljucuje se u rad na projektima
vezanim uz istraZivanje vegetacijske ekologije i
biogeografije flore i vegetacije Hrvatske. UkljuCuje
se i u nastavnu djelatnost kao asistentica u prak-
tikumskoj nastavi iz Ekologije bilja, Geobotanike,
Vegetacijske ekologije i pripadaju¢im terenskim
nastavama. Izvrsno poznavanje talijanskog jezika

omogudilo joj je odlazak na Sveudiliste u Camerinu
gdje stjeCe specijalisticka znanja iz vegetacijske
dinamike i ujedno uspostavlja trajnu suradnju
s tamos$njim kolegama. SteCena znanja i trajna
ljubav prema otoku svojih predaka ponukali su ju
da svoj doktorski rad posveti istrazivanju promjena
u vegetacijskom pokrovu otoka Molata tokom
posljednjih stotinu godina uzrokovanih mahom
njegovom depopulacijom. Ujedno istrazuje i floru
otoka, a s prijateljicom i kolegicom zapocinje i istra-
Zivanje otocne entomofaune i njezine povezanosti s
vegetacijom. Istovremeno se ukljucuje u floristicka
istrazivanja otoka Mljeta, Nacionalnog parka Krka
i Zumberka. Na podruéju Krke, osim floristickim
istrazivanjima bavi se i istrazivanjem vegetacijske
dinamike, utjecajem ispase i kontroliranih pozara
na obnovu travnjacke vegetacije. Godine 2016.
Zorana s mjesta viSe asistentice na Fakultetu prelazi
na mjesto kustosice u Hrvatskom prirodoslovnom
muzeju. Odmah se ukljucuje u rad na herbarijskoj
zbirci, osobito u njenu digitalizaciju, ali radi i na
nizu drugih muzejskih poslova. Prikuplja gradu za
izlozbe, bavi se edukacijom, sudjeluje u terenskim
botanic¢kim istrazivanjima s kolegama iz Muzeja,
ali istovremeno nastavlja zapoceta istrazivanja i
suradnju s kolegama s Fakulteta. Rezultate svojih
istrazivanja objavila je u nizu znanstvenih i struénih

Clanaka, elaborata te kongresnih priopcéenja.

Zoranina karijera u svojoj je prvoj polovici naprasno
prekinuta teSkom bolescu, pa ne Zelim davati nikakav
sumarni prikaz njenog opusa. Toliko je jos toga bilo
zapoceto, zamisljeno, planirano, Zeljeno i mastano.
Sbolescu se nosila hrabro, ni¢im nije pokazivala da
nesto nije u redu, tako da ni njeni najbliZi suradnici
nisu slutili tezinu bolesti s kojom se nosi. Kao $to sam
rekao na pocetku, pripadala je vedroj i nasmijesenoj
straniinanjoj je hrabro i skromno ostala do samoga
kraja. Za sve nas Ce ostati nasmijeSena Zorana od koje
nitko nikad nije ¢uo ni jednu ruznu rijeé.

Antun Alegro
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