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This sequel provides a historical overview of collections of ferns (Monilophyta; Polypodiopsida or
Polypodiophyta) grown in the Zagreb Faculty of Science Botanical Garden between 1895 and 2021.
Although opinions on the systematics, classification, nomenclature and taxonomy of “true” ferns still
diverge greatly, Equisetaceae and Psilotaceae are commonly included. At least 376 taxa of native and
cultivated ferns from 29 families have been grown in the Botanical Garden during the last 126 years.
Unfortunately, the complete COVID-19-lockdown, devastating earthquakes and weather extremes of
2020, extending to 2021, diminished our collections. Today we are growing 86 taxa within 20 families
of ferns and their closest relatives.
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Kovaci¢, S.: Obilje bilja — zbirke Botanickoga vrta Prirodoslovno-matematickog fakulteta
Sveucilista u Zagrebu (7): Povijesni pregled zbirki papratnjaca (Monilophyta; Polypodiopsida; Poly-
podiophyta). Nat. Croat., Vol. 31, No. 1, 133-206, 2022, Zagreb.

U ovom nastavku serije o zbirkama Botanickog vrta PMF-a u Zagrebu donosim povijesni prikaz
zbirki papratnjaca (Monilophyta; Polypodiopsida ili Polypodiophyta) uzgajanih u Vrtu izmedu 1895.
i 2021. godine. Iako se stajalista stru¢njaka o sistematici, klasifikaciji, nomenklaturi i taksonomiji pa-
pratnjaca i danas uvelike razlikuju, u ovu su skupinu biljaka ve¢ uobicajeno uvrstene i preslice te psi-
loti. Rezultati pokazuju da je tijekom 126 godina u Botanickom vrtu uzgajano najmanje 376 divljih i
uzgojnih svojta paprati iz 29 porodica. Nazalost, prekid redovitog rada (,,COVID-19-lockdown”),
snazni potresi te vremenski ekstremi koji su pogodili Zagreb 2020., nastavljajudi se u 2021., imali su za
posljedicu i osiromasenje nasih zbirki. Danas uzgajamo 86 svojti iz 20 porodica papratnjaca.

Kljucne rijeci: Botanicki vrt PMF-a u Zagrebu, povijesne zbirke biljaka, papratnjace, paprati,
preslice, psiloti

FOREWORD

In 2015 we launched the “Plethora of Plants” -series for Natura Croatica museum
journal, studying the trends in various increased or declining Botanical Garden plant
collections over the years. After my first thorough inventory of the temperate glass-
house plants (‘Aroideae’) in 2015, attempts were made to improve the glasshouse col-
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lections on the basis of these surveys, which deduced the plant-lists as initially estab-
lished, and identified the plant taxa that should be added to our recent collections, thus
“filling the gaps” in the inventories of families and/or genera. Statutorily protected as
a monument of nature and culture of the Republic of Croatia, and the City of Zagreb,
our Botanical Garden is dedicated to the preservation of the national botanical history.
It is thus important to try to replace the “missing parts of the puzzles” from our col-
lections, bringing them closer to the original framework, as depicted in the earliest
reviews (ETTINGER, 1892; HeiNz, 1895-96).

INTRODUCTION

The comprehensive investigation of the plant collections in the Botanical Garden of
the Faculty of Science, University of Zagreb (below: “Botanical Garden” or “the Gar-
den”) is continuing with inventories of indigenous, wild and cultivated ferns (Monilo-
phyta; Polypodiopsida — Polypodiophyta), following the general principles established
in the first part of this series (Kovaci¢, 2015).

Ferns (Monilophyta; Pteridophyta — Polypodiopsida/Pteridopsida)

The classification of ferns sensu lato is considered very difficult, as briefly elaborated
in Kovaci¢ (2015), just before the much-anticipated report of The Pteridophyte Phyloge-
ny Group (PPG-1) was published in 2016. Alas, instead of bringing much needed con-
sensus and order to the older group of “Filices”, the solutions proposed by PPG-1
provoked more disputes and (dare we say) new confusion to the World of Ferns.

In Kovaci¢ (2015) I was dealing with combined historical data on our temperate glass-
house collections, ferns included (according to the to then-valid plant-bases The Plant
List, TROPICOS and IPNI), which I will not repeat here. But, it should be admitted, I was
truly astonished with the assortment of (not only) ferns in our original collections: ac-
cording to Heinz (1895-96; pg. 14-15), “many species” from 21 fern genera and 6 families
(in my estimation, at least 35 taxa) of that time grew in our small Exhibition Glasshouse
back then, while in 2015 we had 25 taxa from 7 families (data in Kovacic, 2015). Investi-
gation of our old paper-card database, established around 1952, revealed that after the
Second World War (WWII) we had a total of 13 glasshouse fern families, 26 genera and
53 species archived (Tab. 4 in Kovaci¢, 2015), out of which 7 fern families and 10 genera
were not present in 2015. However, these numbers are highly dependent on the nomen-
clatural authority used, which was for ferns always questionable. From 2015 until 2021
our glasshouse fern collection increased significantly, though the nomenclature problems
remained: consulting more than a single botanical authority brings linear growth to the
nomenclatural nightmare among ferns. Virtually, there are not two databases capable of
treating even our small fern collection in the same way: some species have more than 50
synonyms through several families, resulting in immense confusion.

As Professor Peter F. Stevens reminds us in the Angiosperm Phylogeny Website (AP-
web), terms such as higher and lower plants, or primitive and advanced characters, are
outdated. Nowadays, when talking about individual characters, terms such as plesio-
morphic vs. apomorphic, or derived, are more suitable. All “land plants” (Embryopsida)
belong to a clade embedded in a predominantly aquatic, paraphyletic group of the
“green algae”: together, they construct the “green plants” (Viridiplantae) of our plan-
et, in the broadest sense. No scientific consensus on the relationships among all aspects
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of plant life on Earth has been achieved. Accordingly, the relationships between the
“true” and “weird” ferns (actually, sophistically elaborated evolutional lineages, such
as Lycopodium, Selaginella, Psilotum or Equisetum) are still being much disputed. For
example, though morphologically astonishingly similar, whisk ferns (Psilotum spp.)
really are not descendants from the Palaeozoic Rhyniophytes — moreover, they are
entirely unrelated, and not nearly as old as previously thought. Whisk ferns are truly
ferns, as already accepted in the time of our Garden collections establishment.

Ferns in the Garden collections of the late 19th century

Though never citing the authority according to which he planned the layout of our
Garden, it is obvious that in imagining, planning, drawing, constructing and planting
the Royal Botanical Garden in Zagreb (as it was originally christened at its foundation,
during the Habsburg Monarchy), Professor Heinz (1861-1919), aided by his Chefgirtner
Vitéslav Durchének (1857-1924), followed Engler’s System. That, one of the prime
Darwinian phylogenetic systems of plant taxonomy based on evolutionary trends, was
developed by the famous German botanist, Der Altmeister Heinrich Gustav Adolf En-
gler (1844-1930), Heinz’s contemporary. Engler’s comprehensive system of Plant Life
classification with Orders and Families was commonly accepted, and it is still appre-
ciated today. Widely called Syllabus der Pflanzenfamilien (or Syllabus of Plant Names;
ENGLER, 1892), it was the first “post-Darwinian”, at the time modern and complete,
revision of plant families to generic level in a single short publication. It was followed
by the monumental work Die natiirlichen Pflanzenfamilien (The natural plant families;
ENGLER & PraNTL, 1887-), gradually published during the years and containing much
more detail.

Though Heinz never mentioned Engler in his Guide, he states, as it goes without
saying (a fine German word is selbstverstindlich): “Today we divide the Plants on Earth
into four large natural divisions, namely: 1. Myxothallophyta, 2. Euthalophyta, 3. Embryo-
phyta zoidiogama, 4. Embryophyta siphonogama.” (Heinz, 1895-96, pg. 13). As those
terms are today abandoned, a short explanation might be in order: Myxothallophyta (or
Mycetozoa) was a polyphyletic grouping of so called “slime moulds”, evolution lin-
eages of organisms that are, actually, unrelated, and today included mostly in the
Phylum Amoebozoa of the Eucaryotes. Euthalophyta (Thallophyta or Thallobionta) in-
cluded fungi, lichens and algae, and — according to various views — even bryophytes,
bacteria and slime moulds. Thallophyta with “hidden” reproductive system was, to-
gether with ferns, incorporated into the “Cryptogamae”, as opposed to “Phaneroga-
mae” — plants with “visible” reproductive system. Also, “Thallophyta”, with their
“undifferentiated (thalloid) bodies”, were opposed to “Cormophyta” — plants with
roots and stems. Embryophyta zoidiogama was Engler’s grouping (division) of mosses
(with hornworts and liverworts) and ferns (with equisetums and lycophytes). Embryo-
phyta siphonogama (or Phanerogamae) consisted of gymnosperms (conifers, cycads,
Ginkgo, and gnetophytes) and angiosperms (all other “flowering plants”). This is the
Engler’s, Darwinian system, in its core (Buccs, 2021).

The second subdivision of Engler’s Embryophyta zoidiogama is the point where Heinz
starts his systematic description of the Garden collections: supraorder Pteridophyta,
with three orders — Filicales, Equisetales and Lycopodiales. The Order of Ferns (Filicales)
of the time comprehends two Suborders: “true ferns” (Filices) and “water ferns” (Hy-
dropterides). From the first Suborder, various families were cultivated in the Garden.
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Besides some 20-odd fern taxa (some only depicted with “sp.”) connected to the glass-
house cultivation from the Polypodiaceae family (published in Kovaci¢, 2015), Heinz
(1895-96) enumerates “many species” of Aspidium (val. Tectaria Cav.; but also of Croatian
flora, under other genera), Asplenium (incl. then separated Scolopendrium, of which Heinz
writes himself in 1892), Athyrium, Ceterach, Blechnum, Polypodium, Pteris “and others”,
living outdoors (“beside the grotto”; Photo-tab. 1), without a single species named. How-
ever, as we still today grow some “common” Croatian taxa at the same place (though
the “grotto” was removed between 1963 and 1965, when the rocks and boulders were
used for constructing the Sub-Mediterranean Rockery), it could be assumed that those
were similar. Table 1 (in on-line version of this text) is amended with Heinz’s data for
the ferns living outdoors in 1895, which were not published in Kovaci¢ (2015).

Photo-tab. 1: Fragments of the Garden times long gone: a) The Grotto with indigenous ferns and
horsetails, around 1895; b) Gentleman observing young giant redwood (Sequoiadendron giganteum) with
some ferns beneath, before WWI; ¢) Warm glasshouse with Platycerium and other tropical ferns, after
WWI; d) Indigenous ferns in the Karstic rockery, after WWIL e) Botanical Garden ferns among other
indigenous plants presented at Zagreb International Garden and Flower Exhibition (today FloraArt), 1969.

Ferns in the Garden collections between 1900 and 1950

During the thorough digitalization of the Botanical Garden historic archives, fi-
nanced by the Croatian Ministry of Culture in 2020, we recovered several forgotten
notebooks, sketchbooks and lists from the early 20" century (Photo-tab. 2), with col-
lection registries of the time — among them, also some inventories of ferns. These
hand-written lists, filled with antiquated synonymy, are invaluable documentation of
our history, partially filling the 50-year gap of our plant inventories between 1897 and
1952 (explained in Kovaci¢, 2015). Some of the registries name certain ferns for the first
time in our Garden collections, and I have added them to this survey (Tab. 1). We also
recovered some lists of fern spores: 60 species ordered from unidentified sources in
1925/26, and 22 ordered in 1948 via Indici Semini of Delft, Prague, Oslo, Dijon, etc. Ferns
from these lists were not incorporated in Table 1, as we do not know their fate. There
are also several lists, mostly undated, ordering plant-labels for the collections, naming
some ferns among other things.
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Photo-tab. 2: a) Plant inventories written in the early 20th century, listing taxa after taxa once existing
in our collections. Many such notebooks are lost, while some of the retrieved carry only a part of the
families with taxa inventoried in some year, and are marked as “No. 2” or “B” — indicating that once
there were (at least) “1” and “A”. b) Fern registry, around 1900. cd) Perennials registry from 1904 with
the list of ferns. e) Registry of glasshouses from 1917 (year illegible). f) List of 60 fern species spores “...
received in 1925, to be sown in January of 1926”, without their further fate known. g) List of warm glass-
house ferns from 1932. h) List of plant-labels for the glasshouse ferns, early 1930-ies.
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Asnothing of our ferns was officially peer-reviewed and published during the first
half of the 20 century, and all data on our collections remained in — today seriously
damaged — hand-written inventories, we do not know more about the listed plants:
whether they were purchased, received as gifts, grown vegetatively, or from spores;
their origin or their age. Also, complex classification of ferns was unknown to our old
records: in the hand-written inventories from the first half of 20 century, sometimes
very difficult to decipher due to the ornate handwriting and yellowing pages, all ferns
were listed among “Filices” (without families), and later under “Polypodiaceae”, until
the new paper-card database was established in the early 1950-ies. It is also challeng-
ing to follow the nomenclature of the time. For the inventories written before WWI it
is sometimes very difficult to found a valid name, while the author of taxon is missing.
Cultons could sometimes be found in old (predominantly German) horticultural books
and magazines, some today available on-line (for example, Species Filicum by HoOKER,
1785-1865; Lexikon der Girtnerei by D1eTRICH, 1837; Ferns and fern culture by BIRKENHEAD,
1892). We do not know practically anything of the literature used by our predecessors,
who might have had their private books they took with them when they retired: after
WWII very little was left. We can also presume that they used the “bare” plant-names
as they found them in the Indici Semini of the time, as synonymy in the remaining
hand-written inventories is vast.

Ferns in the first Garden paper-card database (ca 1952 to 2000)

The list of the temperate greenhouse species (incl. ferns) published in Kovaci¢, 2015
(Tab. 2, p. S8) based on our old paper-card database (Fig. 6ab, pg. 376) was found to be
incomplete, not just because of the aforementioned hand-written registries found
meanwhile. As mentioned before, all paper-cards were in 2020 subjected to thorough
digitalization, which is explained in Bupisavijevi¢ & Kovaci¢ (2020). This work re-
vealed many “hidden” entries (Photo-tab. 3). Besides amending the previously pub-
lished data on glasshouse ferns (Kovaci¢, 2015) with data of the outdoor ferns, in Table
11 also added those “hidden” names from the reused paper-cards, whenever it was
possible to reconstruct the original, erased name. However, we can be certain that
many such reused cards were thrown away during the course of time; some we were
unable to reconstruct, and some almost certainly went under the radar, so this histor-
ic review again could not be seen as complete.

Undoubtedly, the launch of the typed paper-card database initiated by Dr Ungar
in the early 1950-ies was a significant practical improvement in comparison to the
alphabetized hand-written inventories irregularly conducted before. However, during
the decades, this database became drawn in rejected, unused and reused cards, many
discarded as duplicates — overwhelmed with synonymy, many species inventoried
separately under several synonyms, enhancing the confusion. When I became em-
ployed in the Garden (September 1st, 2000), this old database was already divided in
to the “active” and “passive” parts (explained in Kovaci¢, 2015), which —I am sorry to
say — I helped, during the years, to entangle even more. In 2002 our students benevo-
lently started to digitalize the paper-cards into the Flora Croatica Database (some, some
not), which led to new database separations and divisions, worsening the confusion
furthermore. Completing the thorough digitalization process in 2021 to produce a
brand new Online-Garden Database of his own invention, my colleague Alan Budis-
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Photo-tab. 3. Oldest fern names in the paper-card database: ab) Cystopteris fragilis (“Alps, 1949”) rede-
termination-card was found before the original data-card, overwritten under one of the reconstructed
entries, making this name the oldest recorded fern found in our paper-card database; c) Asplenium
viviparum (1949) and d) Asplenium ceterach (orig. Ceterach officinarum var. crenatum; 1950) follow.

avljevi¢ called the whole inventory system “The Quicksand Effect” (see Bubisavijevi¢
& Kovacic, 2020).

Ferns in the Garden collections of the modern days

Until the early 21 century, almost all classifications were heavily based on plant
morphology; as such, they differ from classifications based on molecular results. Fur-
thermore, the use of morphology in combination with molecular data affects the rela-
tionships detected — in other words, one should use one (morphology) or another (mo-
lecular), not combining both (Stevens, 2021). The “clash” between the traditionalists
(morphologists) and the modernists (molecular analysts) is inevitable.

As we, the botanic garden lot, are working among living plants in our collections on
a daily basis, while the laboratory-based molecular lot often has very little contact with
the “real plants out there”, the criticism of the “molecular results” from “our side” is
often pointed in that way. Having been a member of the “garden lot” for almost 25
years now, I personally think that the latest results of this extensive and immensely
thorough research must be acknowledged, though, the LIVING PLANT can never be
less important than a RESULT of a method (even a molecular method). The amount of
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scientific results published daily on any subject today is gigantic, and so would be the
literature citations on this matter, and on ferns in any sense, exceeding the length and
purpose of this text. To “bridge” this problem, I decided to refer here to the Angiosperm
Phylogeny Website (APweb), hosted by the Missouri Botanical Garden (USA) and main-
tained by Professor Peter F. Stevens, where an incredible amount of literature is ready
to found. The APweb is dedicated to research on (first of all, angiosperm) plant phy-
logeny and taxonomy, where all the latest references are regularly updated and pre-
sented in a way that could be understandable not only by the professional botanists.
Professor Stevens edits the ferns in APweb according to the results of The Pteridophyte
Phylogeny Group (PPG-1, 2016), with regular modifications to incorporate new results
and different views. Besides, in my opinion, his humorous and relaxed approach to
the perplexing nomenclatural entanglements, which will never be completely solved,
no matter what we do, is quite infectious (these days, in a good way). Clarifying that,
it is needless to say that the recent classifications are much more elaborate and much
less straight-forward than Engler’s, in Heinz's times.

The modern clade of ferns and their relatives — [monilophytes + lignophytes] —
stemming out of molecular investigations is sometimes called the Euphyllophyta; those
plants share a morphologically common leaf pattern, called megaphylle or euphylle,
which varies considerably. Phylogenetically, ferns and their relatives — the monilo-
phytes and lignophytes — are both well supported clades. According to the latest com-
parative data (details in APweb, 2021), the monilophytes (ferns) derived from the ligno-
phytes (extinct progymnosperms and all extant woody plants, which gave rise to the
seed plants of today) between 482 and 385 million years ago. Until today, ferns and
gymnosperms divided greatly, having very little in common (e.g., cyanogenic gluco-
sides, unlike any other plants out of their lineages).

Needless to say, this modern Clade of Ferns — Monilophyta — is not universally
accepted. It carries many former names (some pro parte), out of which APweb (2021)
gives full synonymy only to the Class Polypodiopsida Cronquist, Takht. & W.Zimm.
Acc. to the recent views, monilophytes include 47 families and a large group (clade) of
eupolypods I and eupolypods II, which includes most ferns. Members of this clade
changed their affiliations to one family or another more frequently than any other —a
fact that botanical garden employees, kept busy changing plant name-plates for visi-
tors, know all too well (Photo-tab. 4).

Morphologically (but very much supported molecularly), up to 98% of all living
ferns are leptosporangiate: their sporangia arise from a single epidermal cell. The re-
maining 2% of species are distributed in no fewer than three further “major groups’ of
ferns: the eusporangiate or marattioid ferns (Marattiidae, Marattiaceae) with sporangia
rising from a group of cells, the horsetails (Equisetiidae, Equisetaceae), and the whisk
ferns (Psilotaceae and Ophioglossaceae).

Within the leptosporangiates, well over 70% of ferns are so called eupolypods (an
older term would be Order Polypodiales Link; as in very broadly defined family Poly-
podiaceae of the CarisTENHUSZ & CHaASE (2014) classification). It is interesting to em-
phasize that about one third of the eupolypods are epiphytes, ca 10% of all vascular
epiphytes. Though people commonly connect ferns with shady and moist habitats,
globally, desiccation tolerance is quite common in both epiphytic and terrestrial fern
sporophytes: their peltate scales may play a central role in the uptake of water —rather
as in Bromeliaceae. It is also found that 38-43% of all ferns, especially members of the
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[Marattiidae + Polypodiidae] clade, accumulate aluminium, and in a far higher per-
centage than any seed plants. Ferns also commonly have phytoecdysones, chemicals
they synthesize for defence again insects, also successfully shielding them against many
other herbivores.

Ferns are noted for their high incidence of polyploidy, involved in almost 31% of all
speciation events. Although polyploidy is common, the amount of DNA per chromo-
some tends to be conserved, unlike in angiosperms. Particularly large genomes occur
in Psilotales and some Ophioglossales, but in a few polypods.
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Photo-tab. 4. Complex fern nomenclature and affiliations to families are seen in our Garden paper-card
database: some taxa, even Croatian native, changed names and families several times: a) Three name
changes of Polypodium cambricum. b) Four times re-written species and three times family of Dryopteris
villarii. Some names are unknown, left without a family: ¢) “Mycrosoryum pteropus” / “Microsorum
pteropos”. d) Many cards carry two valid names as synonyms: f.e. Pteris vittata = P. longifolia.

Review of the recent phylogenetic affiliations of ferns, with remarks on the
representatives in our Garden collections

The first phylogeny-based reclassification of ferns was proposed by SmitH et al.
(2006, 2008), which has by now grown in detail (and changed) immensely. It is worth
mentioning that among the “ultra-modern” molecular fern phylogenetic classifications
there are different views (e.g., CHRISTENHUSZ & CHASE, 2014), as well as elaborated
disputes (CHRISTENHUSZ & CHASE, 2018; ScHUETTPELZ ef al., 2018) among specialists,
which Stevens (APweb, 2021) calls “splitting vs lumping”. Though we, the bofanic
garden lot, possibly prefer the morphological over the molecular “way” in the system-
atization of plants (especially when it leads to frequent changes of names!), we are still
obliged to follow the recent literature and trends in research, to find a “least painful”
mid-way in bringing the topic closer to the widest audiences, while promoting and
popularizing botany. In an attempt to bring the “classic and modern” together, I should
try to follow Heinz’s lead from our first Garden Guide (descriptions of ferns in our



142 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

Garden collections, written in 1885-96) modified according to the latest views and
discoveries. In Table 11 compared the recent views and affiliations on ferns comparing
three large plant-bases: APweb (2021, following PPG-1, 2016), the World Flora Online
(WEO; follow-up of The Plant List), and Plants of the World Online (PoWO), maintained
in the Kew Botanic Garden. For Croatian native species, I consulted Flora Croatica Da-
tabase (FCD), to which our national legislation is connected.

Photo-tab. 5. True relatives: a) Adder's-tongue fern (Ophioglossum vulgatum), b) young whisk fern (Psi-
lotum nudum), c) great horsetail (Equisetum telmateia) and d) ladder brake (Pteris vittata) in our Garden
collections.

“Weird ferns”

From the beginnings of “modern” plant classification, Psilotum and Equisetum had
been thought to represent lineages independent of each other, and unrelated to ferns.
Psilotum and its relatives are considered to be the most primitive living vascular plants
(APweb, 2021, with extensive literature). That is not the case, in spite of their “weird”
morphology (Photo-tab. 5).

EQUISETOPSIDA - EQUISETIDAE Warm.

EQUISETALES DC. ex Bercht. & J. Presl. — Equisetaceae Rich. ex DC.

As the circumscription of the fern clade has only recently become clear (though dis-
puted), there is still no consensus on the position of Equisetum. There are three (molec-
ular phylogenetic) hypotheses on the position of Equisetum among ferns, and many
details on their relationships are still waiting for explanations (APweb, 2021 with exten-
sive literature within). Most supported seem to be the view treating the genus (family
and order) as sister to all other ferns (monilophytes), though there is also much support
for the theory suggesting the [Psilotales + Equisetales] clade.

There is a long fossil trail of Equisetum-like plants (“equisetophytes”) from the Upper
Devonian onwards, while “true” Equisetum is known from the Triassic. Fascinatingly
little change has been undergone by the horsetails in their basic morphology over a very
long course of time, visible even in our little fossil collection (Photo-tab. 6 in Suppl.);
Equisetum is considered to be one of the most successful genera of extant vascular plants
of all times. Most of the apomorphies of the genus are to be seen in the context of vari-
ation in the taxa of extinct equisetaceous Calamitaceae, rather than other extant ferns.
The clade containing Equisetum (some suggest the existence of a [Equisetidae + Ophio-
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glossidae] clade) has probably been separated from the other monilophytes since the
Permian, ca 250+ million years ago. However, the modern species of Equisetum seem to
have separated as late as the Caenozoic, before ca 65 million years. The single extant
family has a single extant genus (CHRISTENHUSZ et al., 2019).

Among the many traits unique to horsetails, or connecting them with other ferns,
are: having both erect and creeping stems without secondary thickening; non-mycor-
rhizal roots; accumulation of SiO,; leaves not photosynthetic, whorled and small, simple
and 1-veined; spores with circular aperture; n = 108. It is interesting to emphasize that
the leaves of Equisetum — so different from a fern’s ‘fronds’ — may be secondarily simple.
Early members of this clade had secondary thickening, while their spores were very
different from those of today (3-ridged in Calamites, unridged in Equisetum). Aided by
their elaters, spores of Equisetum can “jump” up to 1 cm in the air as they dry, or “walk”
by short random movements along the ground.

It is worth mentioning here that the stomata of a few monilophytes, including Equi-
setum (and perhaps also Psilotum), do not respond to red light; they are likely to be im-
mobile (permanently closed), especially when older, because of the rigid radiating rib-
like silica thickenings of the subsidiary cells. In total absence of silicic acid, stomata can
develop normally, as well as the whole plant.

In their distribution, horsetails are nearly cosmopolitan: there are 18 species in total,
out of which we in Croatia have 9 (FCD, 2021).

Heinz (1895-96) described “several species of Equisetum growing by the grotto” in the
Garden, without further details (Tab. 1). Older inventories rarely mention this genus.
The first entry in our recent database is from 1961, of a freshwater E. fluviatile L. (already
noted in the inventory of 1958), which since then has vigorously filled one of the ponds
of our systematic field (Photo-tab. 7 in Suppl.). Equisetum arvense L, common throughout
the temperate Northern Hemisphere, was never inventoried, as it grows wild along the
Garden’s disturbed places. Recently, we are trying to keep it in our fernarium collection,
primarily for educational purposes. Surprisingly, even E. telmateia Ehrh. does not live
long with us in recent decades, since the summers become hotter and dryer. Short-lived
in our fernarium were E. sylvaticum L. and E. hyemale L. (vulnerable (VU) and strictly
protected in Croatia), which are occasionally brought from wild localities. According to
Dr. Regula (pers. comm.), other native horsetails were also brought from field research
occasionally and placed in the cold greenhouse, but they never survived a single year.
In order to show more horsetails to our visitors, we recently purchased E. giganteum ‘El
Tabacal” it proved to be vigorous, growing happily with the rest of the ferns in our fer-
narium, though it should be monitored and kept from spreading too much.

Horsetails tend to grow in ecologically rather stressful habitats. They have so-called
convective ventilation from the stems into the rhizomes, allowing the “equisetaceous”
plants to penetrate deeply into the anoxic substrates, commonly favoured by this group.
However, species like E. hyemale lack that interconnected air space and have no convec-
tive ventilation, yet still can grow in anoxic, partly submerged conditions.

PSILOTALES & OPHIOGLOSSALES (in different versions)

The close affiliation of these plants with ferns, today commonly accepted, was in-
deed surprising, though some older authors had earlier compared Psilotum with some
extinct and extant ferns (comprehensive literature in APweb, 2021).
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The clade consisting of [Psilotum + Ophioglossum] is perhaps sister to all other ferns.
Ophioglossidae could also be comprehended as an equivalent to the class Psilotopsida,
or one of the four subclasses of Polypodiopsida (ferns), containing the orders Psilotales
and Ophioglossales. This relationship was only confirmed by molecular phylogenet-
ic studies (APweb, 2021), and it is morphologically highly disputed. Like Equisetum,
both Psilotum and Ophioglossum have erect and creeping stems, but their gametophytes
are subterranean, axial and non-photosynthetic (mycorrhizal). Both have large ge-
nomes which are similar in terms of apomorphies to those of seed plants, and share
mycorrhizal associations with the fungi of glomalean Glomus group A. The age of this
clade (if such exists, as APweb (2021) puts it) is estimated to be ca 275 million years.

PSILOTALES Prantl — Psilotaceae J.W.Griff. & Henfr.

If taken as such, this Order contains a single family: Psilotaceae, with two genera.
These are epiphytes without true roots; leaves are small and simple (laterally flattened
in Tmesipteris and highly reduced in Psilotum); spores are kidney-shaped and monolete.
The “whisk ferns” are of pantropical distribution; their age is estimated at between 80
and 72 million years (APweb, 2021, literature within).

The genus Tmesipteris is notoriously difficult in cultivation with very specific re-
quirements, and we never had it growing in our Garden. Its 15-odd species (depending
on the authority) are delicate, low-height epiphytes growing on the trunks of tree-ferns
(Dicksonia, Cibotium) and occasionally on shady, moist rock-faces. The most recogniz-
able species, Tmesipteris obliqua Chinnock, is famous for its genome gigantism (Hipar-
Go et al., 2017): the largest known of all ferns.

The genus Psilotum, which contains two species, has also never been inventoried in
our collections since Heinz'’s times (1895-96): there is just a single note of spores re-
ceived in 1925 (Tab. 1). Preparing the exhibition on the evolution of plants in 2018
(Kovacig, 2018) in our Garden pavilion, we constructed a “Devonian Diorama” (Pho-
to-tab. 8 in Suppl.) along with Carboniferous and Cretaceous, designed in accordance
to the data and drawings of the famous Lower Devonian Rhynie Chert in Scotland.
As our gardeners were making some simple Rhynia-models for this Diorama, we came
to the conclusion that the psilotums would be ideal to show to our visitors (mostly
children) some similar extant plants, not related to the extinct Devonian rhynias (Psi-
lophytales). Through the European Botanic Garden Consortium (EBGC) network we asked
for help, which came immediately from our neighbours, the Budapest Botanical Gar-
den of the E6tvos Lorand University (ELTE). Our colleagues sent us several young
Psilotum nudiflorum (L.) P. Beauv. plants, which we incorporated into our exhibition,
and afterwards into our glasshouse collection.

OPHIOGLOSSALES Link - Ophioglossaceae Martinov

This order and family of the peculiar-looking “moonworts” consists of 4-10 genera
and 55-125 species (depending on the authority), while their classification is still on-go-
ing (APweb, 2021). Most of these species have fleshy roots and a single, simple leaf
blade with netted venation; spores are short-lived. They are nearly worldwide in their
distribution, with age estimated at between 256 and 162 million years (APweb, 2021;
literature within).

The eponymous genus Ophioglossum holds at least two records in the plant kingdom:
for the world’s smallest land fern (O. malviae Patel & Reddy: ca 1 cm) and the largest
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known number of chromosomes (O. reticulatum L.: n = 720). Years could pass before
the plant sends a leaf above ground, with (or without) a spore stalk. The non-photo-
synthetic gametophyte meanwhile lives underground, sustained by peculiar soil fun-
gi, not known from any other plants.

In the Croatian flora we have two genera of this family, living shortly growing in the
Garden (perhaps not, but when the plants withdraw underground it is quite difficult to
maintain the “empty pot” (which our gardeners soon forget), so they were regularly
“presumed dead”). Ophioglossum is represented by three species, out of which O. lusitan-
icum L. is critically endangered (CR) and strictly protected (FCD, 2021). Most common
of three Croatian species in this genus, Ophioglossum vulgatum L. (Photo-tab. 5 in Suppl.)
is sporadically brought to the Garden from the field, where it can be found in its “regu-
lar places” — as is Botrychium lunaria (L.) Sw. The genus Botrychium is presented in our
flora with two species, out of which B. matricariifolium (D6ll) A. Braun ex W.D.J. Koch is
critically endangered (CR) and strictly protected (FCD, 2021). The leaves of Botrychium
can take up to five years to develop, perhaps a record for land plants (APweb, 2021).

“True” ferns

The position of the first “true” ferns, Marattiidae/Marattiales, is still disputed. Some
molecular phylogeny research suggests that the [Marattiales + Psilotales] clade could
be sister to all leptosporangiate ferns. However, the [Marattiidae + Polypodiidae] clade
is more widely accepted. Ferns of this group share compound leaves (fronds) with
scales; the gametophyte is green (photosynthetic) and above-ground; plants very often
accumulate aluminium. Various authors have suggested ages of this clade between 337
and 329 million years (APweb, 2021 and literature within).

MARATTIIDAE Klinge - MARATTIALES Link — Marattiaceae Kaulf.

Eusporangiate Marattiaceae are considered to be one of the most “primitive” living
families of ferns, diverging from other ferns very early in their evolutionary history
and quite different from other ferns common in temperate parts of the world. Ferns of
this lineage are richly represented in the Permo-Carboniferous fossil records, about 300
million years ago (Photo-tab. 9 in Suppl.). At least five marattiaceous clades lived from
side to side of Pangaea before its splitting (APweb, 2021).

Today, the Order consists of just one family with 6 genera and 110 species of pan-
tropical distribution, the estimated age of which is between 236 and 201 million years.
Many have massive, fleshy rootstocks and largest known fronds of any (except tree)
ferns: up to 9 meters long in Angiopteris javanica C.Presl.

Heinz (1895-96) states “Angiopteris longifolia” (val. A. evecta (G. Forst.) Hoffm.) to
have been living in the glasshouse of the time, but there is no trace of this family’s
representatives afterwards. In 1925, the spores of several species from Angiopteris and
Marattia (incl. Eupodium and Ptisana) were inventoried as having arrived, but nothing
further. In 2016, we tried to grow A. evecta from spores, with poor success.

POLYPODIIDAE Cronquist, Takht. & Zimmer.

The largest clade of extant ferns on Earth, the leptosporangiate Polypodiidae have
very strong support and share many common characteristics (APweb, 2021). The poly-
podiidian gametophyte is cordate and above-ground, with more or less exposed an-
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theridia. Blue light stomatal opening response is absent in this group, unlike in all
previously described lineages. Sporangia bear 64-800 spores. Tolerance of extreme
desiccation is sometimes facultative and scattered through this clade, which occurs in
gametophytes, too. The estimated age of Polypodiidae varies from 350 to 170 million
of years, according to different reconstructions.

OSMUNDALES Link - Osmundaceae Martinov

This lineage seems to have special position within the leptosporangiate ferns, as
their sporangia bear some eusporangiate features, and are strongly supported as being
sisters to the rest. A large portion of Osmundales became extinct at the end of the
Permian, especially of genera that lived in various damp habitats. For such a small
group, there is an extensive literature depicting complex classification relations of
extant and extinct osmundaceous taxa (APweb, 2021 and literature within).

Today, there is a single extant family with 1(-6?) genera and 18 species of nearly
cosmopolitan distribution. Some of the mutual features are accumulation of 5iO,,
green spores and n = 22. The age of this fairly isolated clade is estimated to between
265 and 200 million years, but it has also been suggested that the Osmunda clade in
particular originated as early as the Carboniferous (ca 323 to 305 million of years). The
extinct osmundaceous taxa are particularly interesting, while their fossils have been
extremely well preserved: for example, the fossil from Sweden, dated to ca 180 million
of years, has anatomy that remarkably resembles living Osmunda (“Claytosmunda®)
claytoniana L.

A critically endangered (CR) and strictly protected member of the Croatian flora
(FCD, 2021), Osmunda regalis L. is the largest and most impressive European fern, a
deciduous species bearing separate dimorphic (fertile and sterile) fronds. Results of
fossil examination show that neither ploidization events nor notable amounts of gene
loss have occurred in the genome of the “royal fern” since the Early Jurassic, ca 180
million years ago — which is astonishing to our Garden visitors of all ages, observing
the living plants in the Garden since Heinz’s times (1895-96). The oldest living in our
collections today was brought in 1962 from the Borlin locality near Karlovac, where it
vanished since then, due to the unwise habitat changes. Later samples were brought
from the Croatian Banovina region, always as living plants (Photo-tab. 10 in Suppl.).
Of the mature plant we brought in 2016, I took some spores in 2017 and grew several
“babies” in our laboratory, which we planted in the spring of 2021 around their “moth-
er”. Heinz (1895-96) also cites “Todea sp.” of this family, as living in the greenhouse.
The later, hand-written inventories named several representatives (incl. O. gracilis =
val. O. spectabilis Willd. and O. cinnamomea = val. Osmundastrum cinnamomeum (L.)
C.Presl), living in the Garden of the time, as seen in Table 1. The list of spores received
in 1925 depicts three more: Osmunda barbara Moore (? Thunb.; val. Todea barbara (L.)
T.Moore) and O. claytoniana L., which was noted as “possible”, so I presume that it
sprouted, but the further inventories are lost.

The polypoid clade consisting of [Hymenophyllales, Gleicheniales [Schizaeales
[Salviniales [Cyatheales + Polypodiales]]]], is estimated to be between 286 and 273
million years old. The most important trait separating these ferns from the euspo-
rangiate Marattiales (and “transitional” Osmundales) is that their stems have a single
apical cell: they are true leptosporangiate ferns.
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HYMENOPHYLLALES A.B. Frank - Hymenophyllaceae Martinov

This group of leptosporangiate ferns holds just one family, with 2(-34!) genera and
ca 435 species, which are most often epiphytes without mycorrhizal fungi, and fila-
mentous or ribbon-like gametophyte. The age of this group is broadly estimated at
between 243 and 176 million years. Hymenophyllaceae are not exclusively tropical
plants, but are very vulnerable to desiccation which limits the range of habitats in which
they can survive. Often called the “filmy ferns”, they are restricted to humid or con-
stantly sprayed places (for instance, under waterfalls or by springs).

Traditionally, two genera of this family were recognized, as in Heinz (1895-96): (1)
the mostly terrestrial Trichomanes s.1. (now a central genus of the clade Trichomanoide-
ae) with tubular involucres, and (2) the epiphytic Hymenophyllum (a single genus of the
clade Hymenophylloideae) with bivalved involucres. Hemnz (1895-96) cites represen-
tatives of both genera as ,growing in the greenhouses” of the time: "Trichomanes
radicans” (val. T. speciosum Willd.) and Hymenophyllum tunbrigense (L.) Sm. The latter
is of worldwide but discontinuous distribution, in accordance with its special living
requirements. It was recognised above Rijeka (the Rjecina) for Croatia by ScHLOSSER &
VukoTiNovi¢ (1869), but nobody since them has seen it at the alleged locality. Decades
later, it was found again (Hirc, 1903) in Samoborsko gorje, today a Nature Park. In
spite of several “sightings” during the 20" century, TriNajsTIC (1994) claimed that after
the 1930s nobody actually had a proof of finding this elusive fern in Croatia.

In our paper-card database there is no trace of this family members being grown in
the Garden. I must admit that it is a mystery to me where and how the “filmy ferns”
were kept in our Garden in the late 19 century, as we do not have the means to main-
tain them today, nor have they ever appeared in any of the Garden inventories after
Heinz’s in 1895.

SCHIZAEALES Schimper

Members of this order share dimorphic (fertile and sterile) fronds. There is a lack of
well-defined sori: schizeaceous sporangia have a horizontal annulus encircling the top
of the sporangium. The age of this group is estimated to between 218 and 184 million
years; it includes 3 morphologically well-distinguished (though disputed) families,
with 4 genera and up to ca 200 species. According to the older views, the order con-
sisted of just a single family, the eponymous Schizeaceae s.I.

Ca 100 species of the monotypic Anemiaceae Link family are widespread, typically
terrestrial or epipetric ferns. In his times, Professor Heinz (1895-96) tagged “Aneimia
Phyllitidis” (val. Anemia phyllitidis (L.) Sw.) as living in the greenhouse, present also in
later inventories (Tab. 1). The monotypic family of climbing ferns, Lygodiaceae C.Presl,
is distributed along tropical and warm temperate regions. The rachis of each frond is
long and flexible, with indeterminate growth, forming climbing or trailing vines. The
family has only one genus, Lygodium, with ca 20 species, not mentioned by Heinz (1895-
96). In the hand-written registries L. japonicum (Thunb.) Sw. was inventoried several
times (Tab. 1), as well as sprouting among spores received in 1925. Recent specimens,
grown in the Garden laboratory, are living in our tropical Victoria glasshouse (Pho-
to-tab. 11 in Suppl.). We have never had representatives of the pantropical-temperate
family Schizaeaceae Kaulf. in the recent sense (two genera) in our collections.
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SALVINIALES Link

This Order encompasses aquatic and semiaquatic ferns without mycorrhizal fungi.
They have dimorphic (fertile and sterile) fronds and sporocarps; the plants are hetero-
sporous; sporangia lack annulus and contain a single megaspore per megasporangium.
The age of the order is estimated to be between 186 and 153 million years, including 2
families (Photo-tab. 11 in Suppl.) with 5 genera and 80-odd species.

Mostly tropical to warm temperate, Salviniaceae Martinov is a family of free-float-
ing ferns, carrying sessile, 2-ranked, simple fronds with distinctive stomata. It holds
two genera, both of which we have representatives in our collections, always invento-
ried among “water plants”, never among ferns. The native Croatian species, Salvinia
natans (L.) All,, has lived in our outdoor and indoor basins since Heinz’s (1895-96) time,
being required for teaching water repellence of fronds to our students. Though in
Croatia not endangered in the wild (even a serious nuisance in fishponds and fish
farming basins), S. natans is nevertheless statutorily strictly protected, due to the
EU-legislation (Bern Convention). During the years, we also had several exotic repre-
sentatives of the genus Salvinia (Tab. 1), which are challenging to keep separated out-
doors, due to the transfers between the basins. The American genus Azolla (“sp.”) was
also known to Heinz (1895-96): we always keep A. filiculoides Lam. in our collection.
All Azolla species have obligate association with Nostoc azollae cyanobacteria, important
nitrogen fixers (APweb, 2021). A second family, Marsileaceae Mirb., includes three
tropical-temperate genera of (semi)water ferns. Fronds are simple, linear or divided to
2/4 leaflets, characterized by bean-shaped sporocarps and heterosporangiate sori; long
and slender rhizomes creep along or beneath the ground. Out of the three genera, we
have two in the Croatian flora. The critically endangered (CR) and strictly protected
Pilularia minuta Durieu was never inventoried in our Garden database, as it never lived
long (Dr. Regula, pers. comm.). Endangered (EN) Marsilea quadrifolia L. inhabits our
outdoor basins since the time of Heinz, who also mentioned some unnamed “other
species”. We also grew several “water clovers” in our more recent collections (Tab. 1),
but M. quadrifolia is the most stable; one of 20-odd strictly protected “Natura 2000”-Cro-
atian plant species the conservation of which is important for the EU. We acquired the
monotypic Regnellidium diphyllum Lindm., representative of the third Marsileaceae-ge-
nus, for the first time in 2021 from Bonn Botanical Garden (Germany).

CYATHEALES A.B. Frank

Depending on the authority (literature in APweb, 2021), the order of “tree-ferns”
has a single family, Cyatheaceae, with 13 genera and ca 745 species, while other views
recognize 8 families (optionally, subfamilies of Cyatheaceae), which are predominant-
ly monotypic. The age of this order is estimated at between 187 and 109 million years.

Cyatheaceae Kaulf. in the modern sense — out of which seven smaller families were
extracted — is a family of pantropical ferns with large fronds. This family includes the
tallest extant ferns on Earth, some growing up to 20 m high. As suggested by PPG-1
(2016), three genera with more than 600 species are true members of Cyatheaceae s.s.:
Cyathea, Alsophila and Sphaeropteris, which representatives in the Garden are listed in
Table 1. The newly established family Cibotiaceae Korall is monotypic: its 10 species
are scattered through tropical Central America, Southeast Asia to Malesia and Hawaii.
Several species were inventoried in the Garden before WWII (Tab. 1). Members of
Dicksoniaceae Bower nom.cons. never accumulate aluminium; their long, tapering
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hairs are composed of cells arranged end to end, unlike the scales characteristic for
members of the Cyatheaceae s.s. family. Three genera (Calochlaena, Lophosoria and Dick-
sonia) with ca 40-50 species have recently been classified in this monophyletic family,
out of which we occasionally have dicksonias (Tab. 1; Photo-tab. 12 in Suppl.). The rich
fossil record originates from all continents of ex-Gondwana, while their recent distri-
bution is much narrower: tropical America, St Helena, Malesia to the Antipodes and
New Caledonia. It seems that some extant Dicksoniaceae-species have estimated ages
older than the islands they currently inhabit, so understanding the biogeography of
the family is still to be solved (APweb, 2021). We have never had representatives from
the rest of the “tree-fern” families in our collections, or else they were very short-lived.

POLYPODIALES Link

According to PPG-1 (2016), but not universally accepted, this mega-order includes
25 clearly separated families, and two groups of families of which the mutual bound-
aries are (so far) highly disputed. Polypoid ferns comprise nearly 90 % of all extant
fern species.

A number of small, often monotypic families with ambiguous positions are de-
scribed (and disputed), leaving the total number of (many!) genera and species highly
dependent on the authority consulted. According to APweb (2021, literature within)
the morphological traits common for the members of Polypodiales are very general:
they share, for example, black, wiry roots; dorsiventral rhizome; vertical annulus in-
terrupted by stalk and stomium, and age estimated between 260 and 150 million of
years. As confusing and entangled as the systematic and classification of this large fern
group always was, it is clearly reflected in the chaotic paper-cards from our old Garden
database: names of species and affiliations to families were sometimes several times
changed, with various synonyms marked as non-valid. In Tab. 1 have tried to affiliate
our past and present ferns of this large Order to the recent nomenclature, as much as
possible. WFO and PoWO disagree in affiliations of species to genera, and even fami-
lies, which is truly confusing. Consequently, I have arranged the families alphabetical-
ly, according to APweb (2021), and genera according to PoWO, while WFO is soon to
be reassembled (as of December, 2021). Still, it is quite confusing in relation to our own
database, so I added the affiliation to family with each species, if it is different to AP-
web/PPG-1.

Most of the Garden fern inventories name polypoid taxa and families.

Out of the monotypic Lonchitidaceae Doweld family we had one species (Kovaci¢,
2015) out of two in total (possibly many more, according to the other sources): Lonchi-
tis hirsuta L., affiliated to Pteridaceae and then to Dennstaedtiaceae Lotsy. The latter
family is much disputed, the range of genera changing many times, hard to follow even
in our humble Garden database. According to PPG-1 (2016), 10 genera with 265 species
belong to Dennstaedtiaceae, out of which the most common in our collection is Pterid-
ium aquilinum (L.) Kuhn. This Croatian native fern was never attributed to this family
in our national Floras (or in the Garden), but first to Polypodiaceae, and then to Hypo-
lepidaceae (FCD). To add taxa to Dennstaedtiaceae in our collection, in 2016 we grew
Hypolepis millefolium Hook. and Histiopteris incisa (Thunb.) J. Sm. from spores (Pho-
to-tab. 13 in Suppl.).

Pteridaceae E.D.M.Kirchn. is a family of worldwide distribution (according to PPG-
1, 2016), which does not exist according to other authorities (for example, FCD: single
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Croatian species of Adiantum, A. capillus-veneris L., is affiliated to Adiantaceae). Ferns
of this clade have bilateral spores; there is no indusium; gametophyte is ribbon-like,
and mycorrhizae are not present. They could be epiphytic, xeric or aquatic. Nine gen-
era (disputably) belong here, out of which we have some growing wild in Croatia, and
many in the Garden collections since its foundation (Kovacic, 2015; listed in Tab. 1)
Today, 53 genera with 1210 species are included in Pteridaceae sensu PPG-1 (2016; via
APweb, 2021), with most gathered in Pteris (250), Adiantum (225 —in FCD Adiantaceae),
Cheilanthes (100 — in FCD Adiantaceae) and Pellaea (40).

Besides the taxa of this group which were published in Kovaci¢ (2015), we grew
some new plants in 2016: for example, Llavea cordifolia Lag., Hemionitis palmata L., Cryp-
togramma acrostichoides R.Br., and a rare (or rarely found) species of Croatian flora,
Anogramma leptophylla (L.) Link (in FCD under Adiantaceae; depicted in Kovaci¢, 2017).
Alongside the data already published for the greenhouses, Heinz (1895-96) does not
list any particular species as growing in the open. In the hand-written records, many
species of this family could be recognized, but never classified as such, only under
other families. For example, the genus Gymmnogramma Desv. should be a full synonym
of Hemionitis L., but the particular species often inventoried in our olden collections,
G. aurea (Willd.) Desv., belongs to two different genera: Cerosora according to PoWO,
and Pityrogramma according to WFO (Tab. 1)! Likewise, Pteris palmata Willd. belongs
to Hemionitis according to PoWO, and Doryopteris according to WFO. Gymnopteris repan-
da (Blume) Christ, inventoried in 1958, could be Bolbitis repanda (Blume) Schott of Poly-
podiaceae (PoWO), while WFO recognizes only G. repandra Christ — nevertheless, this
genus, Gymnopteris, is a synonym of either Leptochilus, Polypodiaceae (PoWO) or He-
mionitis, Pteridaceae (WFO)... etc., etc... There are many more examples of this complex
systematic in the Polypodiales, all based on molecular results, not on morphology (to
be clear), as seen in Table 1 (some representatives of our collection are shown in Pho-
to-tab. 14 in Suppl.).

Where the story of the well-defined (if disputed) families of Polypodiales ends,
another one starts: that of the large and unwieldy clade of Eupolypods [Eupolypod I
+ Eupolypod II] sensu PPG-1 (2016, via APweb, 2021). This heterogeneous group in-
cludes most of the extant fern taxa, scattered through many families (all heavily dis-
puted). The “eupolypoid” fronds are to 1.5-times pinnate; spores are monolete and
reniform; x =41. The age of this group has been estimated between 116 and 105 million
of years.

Eupolypod group I (‘Polypodiineae’) is a clade (suborder) which includes 9 fami-
lies: [Didymochlaenaceae [Hypodematiaceae [[Nephrolepidaceae + Lomariopsidaceae]
[Dryopteridaceae [Tectariaceae [Oleandraceae [Davalliaceae + Polypodiaceae]]]]]]].
Members of this clade are quite commonly epiphytic, sharing many anatomical and
morphological characteristics (such as dense rhizome scales, perhaps protecting the
plants against desiccation and aiding in the absorption of water and nutrients). Many
taxa of this clade changed affiliations in our Garden database during the years — as
described in Kovaci¢ (2015; pg. 369), shortly before the results of The Pterodophyte
Phylogeny Group (PPG-1) research were published in 2016.

In the past, our Garden “eupolypods-1” were by default affiliated to Polypodiaceae
J. Presl & C. Presl (sensu lato — that is, sensu recent “Polypodiineae”). Most of Heinz’s
(1895-96) outdoor ferns (Croatian native, and exotic) initially belonged here, many of
them having been transferred to other families, as literature authorities changed.
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Though Heinz recognized fern families of that time, eupolypoid species in our
hand-written inventories were (together with all other ferns, equisetums and lycopods)
for decades later inventoried under “Filices” (for convenience, I presume), which were
after the WWII renamed “Polypodiaceae”. In the “new” paper-card database, founded
in 1952 (with some back-notes to 1948) ferns were finally placed into proper families.

Beside the glasshouse species in our historic collections (Kovaci¢, 2015), Heinz
(1895-96, p. 15) listed under Polypodiaceae also other native ferns, growing at the time
“...around Grotto (Photo-tab. 1): Aspidium, Asplenium, Athyrium, Ceterach, Scolopendri-
um, Blechnum, Polypodium, Pteris, etc.” (Tab. 1). As he rarely affiliated species of ferns
to the genera, we cannot say today which were there. For example, “Aspidium filix
mas” is Dryopteris filix-mas for sure; “Ceterach” is almost certainly Asplenium ceterach;
while “Scolopendrium” refers to Asplenium scolopendrium of the "Phyllitis /sub/clade".
Many of these ferns today do not belong to the Polypodiaceae family sensu PPG-1
(2016), as seen in Table 1. However, many disagree (e.g.,PoWO).

So many Polypodiaceae members in the modern sense (reduced to “only” 63 genera)
suffer the enormous lists of synonyms and “accepted names” in various printed sourc-
es and online databases. The WFO accepts one, POWO the other, while the Croatian
FCD - to which national legislation is related — often gives a third synonym of the same
taxon; not to mention that APweb sometimes does not agree with any. The first row of
Polypodiaceae family in Table 1 already illustrates this. The “crassifolium” polypoid
fern in our collection could belong to at least four genera: following Linnaeus’ Polypo-
dium, to Pleopeltis (in our Garden database), Niphidium (according to WFO) or Campy-
loneurum (according to PoWO). The confusion over the changing names of just two of
the existing ferns in our temperate glasshouse illustrates this (Photo-tab. 15 in Suppl.).
Succeeding the recent views (APweb, 2021 following PPG-1, 2016; amended with many
since then published results of various fern investigations), I tried to revise some of our
confusing historical nomenclature and synonymy (Tab. 1), partially published in
Kovacic (2015).

Almost 90% of all Polypodiaceae are epiphytic (called the “grammitid” ferns), pro-
moting this group as the major “hanging-on”- clade of the Monilophyta in general.
Though the first epiphytic fern coming to our minds is probably the giant “stag horn”
(Platycerium spp., indeed a member of this family), the majority are rather small, “twig”
epiphytes (APweb, 2021). Also, there is apparently the secondary association with
mycorrhizal ascomycetes, which has developed in the sporophytes (unlike in the epi-
phytic Hymenophyllaceae, which are non-mycorrhizal), and the polypoid epiphytic
ferns seem to be dependent on this association. Many of them trap litter, for example
Drynaria and Platycerium (examples in Photo-tab. 16 in Suppl.).

Cosmopolitan Dryopteridaceae Herter nom.cons. also are mostly epiphytic ferns,
with >3.5 times pinnate fronds. They include 26 genera and ca 2,135 species (PPG-1,
2016): the largest genus is Elaphoglossum (620-795 species, of which we have never, since
Heinz’s times, had representatives), followed by (also Croatian native) Polystichum
(500) and Dryopteris (400). Heinz (1895-96) had these ferns listed under the Polypodi-
aceae family of his time.

Glasshouse representatives — according to the systematic views before PPG-1 (2016)
—were published in Kovaci¢ (2015). Species found in our recovered hand-written plant
registries, Croatian native and outdoor species, as well as newly grown and acquired
taxa, are listed in Table 1. Genus Cyrtomium is a good example of the mixed synonymy
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in this family, of which the members often changed their affiliation: in our database,
at first, mostly because of the lack of literature — and then, lately, because of the pleth-
ora of sources. Three species which we grew in our collections were systematized
under three different families: first as Polypodiaceae, then Aspidiaceae, and finally
Dryopteridaceae. The ‘Japanese holly-fern’ (Cyrtomium falcatum (L.f.) C.Presl) is a new-
comer to the Croatian flora, for the first time noted as an escapee from cultivation on
the walls of the Old City in the Island of Rab (TriNAJsTIC & SpaNjoL, 1994), and by now
scattered down the Croatian coast to the Old City walls of Dubrovnik (FCD, 2021).

Croatian common Dryopteridaceae members include Dryopteris with 10 species (ex-
amples in Photo-tab. 17 in Suppl.), and Polystichum with four species and two hybrids
(Photo-tab. 18 in Suppl.), one of which is a statutorily strictly protected endemic hybrid
P. x illyricum (Borbas) Hahne (Tab. 1), also popular in horticulture.

Monotypic “PPG-1-families”, excluded from Polypodiaceae s.l. on the basis of a
single genus (or even species), are disputed — also in our collections. For example, the
pantropical Didymochlaena truncatula (Sw.) ].Sm. (with 20-odd synonyms) gets its own,
monotypic family Didymochlaenaceae L.-B. Zhang & L. Zhang, which is not recognized
by either PoWO (Polypodiaceae) or WFO (Hypodematiaceae). Professor Heinz (1895-
96) mentioned “Didimochlaena” under Polypodiaceae, and afterwards Didymochlaena
sinuata Desv. (val. D. truncatula (Sw.) ].Sm.) could be found just once, in the hand-writ-
ten inventory of 1904 (Tab. 1). The predominantly South-East-Asian Davalliaceae M.R.
Schomb. are also monotypic (Davallia with 65 species) according to PPG-1 (2016), while
other views divide Dawvallia into up to seven genera, and both principles are equally
disputable (CHRISTENHUSZ & CHASE, 2014). Representatives of this family in our glass-
houses were published in Kovaci¢ (2015): since then, we grew two new species from
spores (Photo-tab. 19 in Suppl.).

PoWO places Tectariaceae Panigrahi to the large Polypodiaceae family. These (often
climbers) are pantropical, with 7 genera out of which the largest is Tectaria (210 species).
In addition to our old Tectaria cicutaria (Photo-tab. 19 in Suppl.), in 2016 we grew T.
zeylanica (Houtt.) Sledge (syn. Quercifilix zeylanica) from spores, a pretty little fern suit-
able for terrariums.

Family Nephrolepidaceae Pic.Serm. contains the sub/tropical genus Nephrolepis with
20 or 30-odd taxa, which PoWO again attributes to Polypodiaceae. In the Garden da-
tabase affiliated to Davalliaceae or Dryopteridaceae, our glasshouse ‘sword ferns’ were
published in Kovaci¢ (2015), while some new or previously “misplaced” plants (Pho-
to-tab. 20 in Suppl.), are listed in Table 1. It is interesting that, among so many ferns of
his time, Heinz did not mention this horticulturally famous genus as existing in our
collections of 1895, which is hard to believe: there are at least a hundred different cul-
tivars of ‘Boston fern’ (N. exaltata (L.) Schott) alone, many regularly inventoried in our
later handwritten registries (though the “names” of these cultons today are mostly
unknown and difficult to trace, Tab. 1).

Eupolypod II (Aspleniinae’) is a clade/suborder that includes 11 families: [Cystopteri-
daceae [[Rhachidosoraceae [Diplaziopsidaceae [Desmophlebiaceae [Hemidictyaceae +
Aspleniaceae]]]] [Thelypteridaceae [Woodsiaceae [Athyriaceae [Blechnaceae + Ono-
cleaceae]]]]]]-

As the families of Eupolypod I-clade could be seen as subfamilies of the large Polyp-
oidaceae s.l, so the families of Eupolypod II-clade could be seen as subfamilies of the
widely distributed Aspleniaceae Newman rnom.cons. Unlike many previous classifica-
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tions (also in our Garden), this “old” family in its “new” classification (according to
PPG-1, 2016) is monotypic: strictly speaking, it holds just the eponymous Asplenium (or
perhaps also, the not widely recognized Hymenasplenium and Hemidictyum) — needless
to say, a view which is highly disputed. This “supergenus” is indubitably paraphyletic,
including more than 40 formerly described genera, with ca 700 species (APweb, 2021
and literature within). Some of the characteristics common to these (very variable) “new
Aspleniums” are: fronds with decurrent margins and lateral ridges along rachis’; often
epiphytic and litter trapping plants.

To add to the data published by Heinz (1895-96) and Kovacic (2015), we have grown
different outdoor ‘spleenworts’ in the Garden for decades (Tab. 1). There are 20, often
lithophytic, Asplenium-taxa in Croatian flora, mostly under the older synonymy accord-
ing to the botanic sources used in this part of Europe (extensive literature could be found
in FCD). For example, the original ‘Linnean’ name A. trichomanes-ramosum L. was at its
time widely accepted, but in “everyday use” was A. viride Huds., today valid for both
WEFO and PoWO. Asplenium ceterach L. (PoOWO, 2021; also FCD, 2021) is again a “more
popular” Ceterach officinarum Willd. (WFO, 2021), while A. scolopendrium L. was always
better known as Phyllitis scolopendrium (L.) Newman (in Heinz’s times Scolopendrium
phyllitis Roth). Statutorily strictly protected, the endemic A. hybridum (Milde) Bange is
nomen conservandum of Croatian flora (FCD, 2021; also PoWO, 2021), though Phylitopsis
hybrida (Milde) T.Reichst according to WFO (2021). In 2017, we grew some from spores
(Photo-tab. 21 in Suppl.) brought by Dr Vedran Segota from the Island of Rab. Critically
endangered (CR), elusive A. sagittatum (DC.) Bange, which Dr gegota also brought from
the single confirmed Croatian locality in the Island of Krk, sprouted very poorly and
lived just briefly.

Members of the “aspleniinian” family Cystopteridaceae Schmakov share long-creep-
ing rhizomes; veins reach the frond margins; hood-like or unresisting indusium; n=40.
To the recent views, three genera belong here (Heinz did not list any). PoWO does not
recognize this family but classifies its genera under Aspleniaceae. Cystopteris fragilis (L.)
Bernh. and Gymnocarpium robertianum (Hoffm.) Newman are Croatian native, which we
brought many times from the field research and planted in our rockeries with autoch-
thonous species. Being the mountainous plants, they dislike hot and dry Zagreb sum-
mers, and withered soon. According to FCD, both genera belong to the Woodsiaceae
family, as does Athyrium (Athyriaceae), Matteucia (syn. Onoclea; Onocleaceae) and Wood-
sia (the single Croatian representative of the genus, W. ilvensis (L.) R.Br., was never in-
ventoried in our collections). The modern view of the mostly montane, northern hemi-
sphere ‘cliff-ferns’, Woodsiaceae Herter differs from the FCD's: it (disputably) includes
a single genus (Woodsia, with up to 50 species; APweb, 2021), and it is a sister to the rest
of the ‘Aspleniinae’. POWO does not recognize this monotypic family, but includes this
genus in Aspleniaceae. We grew three Woodsia-species in 2016 (Tab. 1), out of which
Woodsia plummerae Lemmon is the hardiest. Several examples of Cystopteridaceae and
Woodsiaceae can be seen in Photo-tab. 22 in Suppl.

The mostly terrestrial, understory Athyriaceae Alston encompasses 2(3-7) genera
with a few constant features by which they can be identified as members of this (dis-
puted) family (for instance, sporangia have stalks two or three cells wide in the middle,
brown monolete spores). We are growing three Athyrium-taxa in our fernarium, out of
which the cosmopolite A. filix-femina (L.) Roth is a Croatian native (Tab. 1; Photo-tab.
23 in Suppl.). Itis, traditionally, grown side-by-side with Dryopteris filix-mas (L.) Schott,
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as the “pair” is in Latin, and many other languages, called the ‘lady fern” (Croat. “Zens-
ka paprat”; Lat. filix-femina) and the ‘male fern’ (Croat. “muska paprat”; Lat. filix-mas).
This evokes the “Shakespearian” and much older times, when the world of ferns was
poorly understood (“We have the receipt of fern-seed, we walk invisible.” — “Henry IV, Part
17, Act 2, Scene 1). Mature fronds of Athyriaceae are often abundant in anthocyanins
(APweb, 2021), a feature happily used in horticulture.

The “Aspleniinian” clade of [Blechnaceae + Onocleaceae]] is morphologically char-
acterized by dimorphic (fertile and sterile) fronds, for which they are also popular in
horticulture. Northern-hemisphere Onocleaceae Pic.Serm. have four genera with five
species in total. Croatian native is Matteucia (Onoclea) struthiopteris (L.) Tod., grown in
our older collections, and flourishing in our fernarium for years (Photo-tab. 24 in Suppl.).
Onoclea struthiopteris was noted in the Registry of Spores Received in 1925, separately
from Matteucia struthiopteris Tod. and Struthiopteris germanica Willd., showing that the
synonymy was already complex to navigate. Onoclea sensibilis L. was inventoried in
1904 and again in 1963 (Tab. 1); we acquired some young plants in 2021. Fossils of this
species are known from Palaeocene North America (62-58 million of years ago), being
remarkably similar to the extant individuals.

Cosmopolitan Blechnaceae Newman have reddish young fronds (Photo-tab. 25 in
Suppl.) with linear sori. The family includes 24 genera (with many synonyms), out of
which we have (or had) in the Garden representatives of Blechnum, Doodia and Stenoch-
laena (Kovacic, 2015; Tab. 1). There is a significant discrepancy in affiliation species
and genera, according to PoWO and WFO. For example, our old S. tenuifolia (Desv.)
Moore (val. Lomariopsis tenuifolia (Desv.) Christ) according to PoWO) belongs to the
Polypodiaceae — not even Aspleniaceae — family. The acidophilic Blechnum spicant (L.)
Roth is the only member of this family in Croatian flora, grown on-and-off (with poor
success) for years. In 2016 we grew 3 subspecies’ of Blechnum penna-marina (Poir.) Kuhn,
Woodwardia orientalis Sw. and, after along while, Blechnum brasiliense Desv. again, which
we had in our older collections (Tab. 1).

The terrestric Thelypteridaceae Pic.Serm. have an especially problematic range of
8 to 30 genera, with more than 1000 species (APweb, 2021). “Thelypteroid’ ferns were
often included in Dryopteris, and when you grow them side by side, you can see why:
morphologically, they could be very similar. However, there are many differences
between the two groups (as Dryopteris belong to “polypodiinean” and Thelypteris to
“aspleniinean” ferns), supported by genetic evidence, which shows that Thelypterida-
ceae are clearly monophyletic. However, the division of taxa into genera has been
described as “highly controversial and fluctuating” (HassLEr & ScamrrT, 2021); PoOWO
does not recognize this family, and even places some genera into Polypodaceae. Con-
sequently, it is really hard for me to say, at this moment, whether Heinz (1895-96) had
some representatives of ‘thelypterioids” in the Garden collections, as the synonymy is
overwhelming. For example: we have had the Croatian native Thelypteris palustris
Schott (orig. Nephrodium thelypteris (L.) Strempel, Dryopteridaceae) in the Garden since
1962 (Photo-tab. 26 in Suppl.); the synonymy of this plant is utterly confusing (Tab. 1).
WEFO does not recognize synonymy of the classic South-European taxa, proposed by
the first explorers of this part of Europe, whose works are fundamental to our local
and regional Floras (e.g.., Hayek, Visiani, Javorka, etc.). In 2016 we tried to grow sev-
eral representatives of Thelypteridaceae for our fernarium (Tab. 1), with moderate success.
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CONCLUSIONS

According to the new and some old (recovered) sources, I have amended the his-
torical data of the ferns growing in Botanical Garden since 1895 until the end of 2021
(Tab. 1). Though the synonymy of taxa is immense, and many of the old entries were
registered without the authors of plant names, my educated guess at this point is that
we had in our Garden collections around 376 species of ferns, including, presumably,
Heinz’s ca 35 in 1895, from 29 families. At this moment (December, 2021) we grow 86
taxa from 20 fern families, including Equisetaceae and Psilotaceae.

Annus Horribilis of 2020, which brought not only COVID-19 pandemic with lock-
downs at planetary level, but also severe earthquakes and floods to Zagreb in partic-
ular, directly and indirectly diminished our collections. Consequently, among other
things, we lost a lot of ferns grown from spores and kept in our warm greenhouses,
due to the weather extremes and loss of heating while temperatures dropped below 0°
C. The year 2021 was not much better.

Received January 10, 2022

ZAKLJUCCI

Prema novim i nekim starim (naknadno pronadenim) izvorima, dopunjeni su po-
vijesni podaci o papratnjacama u zbirkama Botanickog vrta izmedu 1895. i kraja 2021.
(Tablica 1 u Dodatcima). Kako je sinonimika paprati nepregledna, a mnogi stari unosi
zabiljeZeni bez autora vrste, pretpostavljam da je kroz nase zbirke dosada proslo oko
376 vrsta papratnjaca, ukljucujuéi 35 Heinzovih iz 1895., iz oko 29 porodica. U ovom
trenutku (prosinac 2021.) uzgajamo 86 svoijti iz 20 porodica, uklju¢ujuci Equisetaceae
i Psilotaceae.

Annus Horribilis 2020. — koja nije donijela samo pandemiju bolesti COVID-19 s
prestankom rada na planetarnoj razini, nego i razorne potrese i velike poplave poseb-
no Zagrebu — izravno i neizravno utjecala je i na nase zbirke. Posljedi¢no, izmedu os-
talih vrsta, izgubili smo viSe svojta paprati uzgojenih iz spora i drzanih u nasim toplim
staklenicima, zbog vremenskih ekstrema i obustave grijanja u duljem razdoblju kad su
vanjske temperature pale ispod 0° C.

Godina 2021. nije bila puno bolja.
Primljeno 10. sije¢nja 2022
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Photo-tab. 6: Early predecessors of horsetails: ab) Sphenophyllum alatifolium had large, whorled, and
sometimes deeply lobed leaves with dichotomous venation, suggesting that the tiny leaves of extant
Equisetum may be reduced megaphylls, rather than true microphylls. (Detail from the Garden exhibi-
tion in 2018). Famous c) Annularia stellata d) and Astrophyllites equisetiformis were already Equisetum-like
plants (Fossils from the Garden collection, originating from Spain).
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Photo-tab. 7: Horsetails in the Garden: a) Equisetum arvense was subjected to various investigations
during the centuries; al) non-photosynthetic strobili, produced early in spring. b) E. telmateia, with its
bl) “unkempt”, hair-like long leaves arranged in whorls. c) E. fluviatile is the first recorded horsetail in
our collection; c1) whorls of short ascending and spreading branches, c2) strobili on top of the pho-
tosynthetic branches. d) E. giganteum ‘El Tabacal’ with a backdrop of Matteucia struthiopteris in our
fernarium.
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Photo-tab. 8: a) Diorama of the Rhynie chert in Scotland, with home-made prototaxite and a geyser. b)
Detail of Devonic diorama with “rhinias”. ¢) Branch of Psilotum nudum, perfectly — though falsely —
imitating dichotomous branching of the earliest land plants.
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Photo-tab. 9: Marattiales: a) Mature specimen of Angiopteris evecta in collection of ancient plants of the
Jardin botanique de la Ville de Paris. b) Gametophytes (prothalia) of A. evecta grown in our Garden
laboratory (sadly, never produced sporophytes). c) Polymorphopteris magdalenae and d) Seftenbergia gru-
nerii, some of the extinct marattiaceous ferns in the Botanical Garden fossil collection.

Photo-tab. 10: Osmundales: a) Osmunda regalis lives happily in our Garden fernarium, as well as in
several other places outdoors, though never reaching the 3-meter-height, as in nature. b) In the Exhi-
bition of 2018, the “royal fern” gets a special place (bottom left) in our little “Cretaceous garden”, with
other ancient plants from our collections.
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Photo-tab. 11: Schizeales: a) Lygodium japonicum (Lygodiaceae) climbing from the hanging baskets of
the Garden'’s Victoria house. Salviniales: b) Salvinia natans and Azolla filiculoides (Salviniaceae) together
in the Victoria house. c) Marsilea quadrifolia and d) Regnellidium diphyllum (Marsileaceae) are inhabitants
of the outdoor basins.

Photo-tab. 12: Cyatheaceae: a) Dicksonia antarctica in the Garden fernarium overwinters indoors. cd)
Cibotium regale, Dicksonia antarctica and Sphaeropteris (Cyathea) cooperi grown in our Garden laboratory.
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Photo-tab. 13: Dennstaedtiaceae: a) Croatian native, Pteridium aquilinum lives in the Garden fernarium.
b) Hypolepis millefolium and c) Histiopteris incisa grown in our Garden laboratory, live indoors.
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Photo-tab. 14: Pteridaceae: The “maidenhair ferns” prefer moist, well-drained sites: a) Adiantum cau-
datum, b) A. macrophyllum, c) A. trapeziforme and d) Bolbitis heteroclita. So-called “cheilanthoid ferns”,
some 400 or more species, can grow in very dry conditions: e) Cheilanthes lanosa, f) Cryptogramma acro-
stichoides, g) Hemionitis palmata and h) Llavea cordifolia. Many are epiphytes, preferably grown in terre-
riums: i) Microgramma pilloseloides and j) Pellaea rotundifolia. Some species hyperaccumulate arsenic,
while other could be invasive: k) Pteris cretica 'Albolineata’ and 1) Pteris multifida.
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Photo-tab. 15: Polypodiaceae 1: a-d) Data-cards of Microsorum punctatum and Niphidium (Campyloneu-
rum) crassifolium, with many synonyms in WFO/PoWO databases each, changed their names in our
Garden database no fewer than six times. The synonymy between Polypodium-Phyamatodes-Selliguea-Mi-
crosorum-Cochlidium taxa is very hard to navigate — even worse is the synonymy of Polypodium-Phyama-
todes-Pessopteris-Pleuririum-Niphidium-Campyloneurum. ) Microsorum punctatum and f) Niphidium (Cam-
pyloneurumy) crassifolium.
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Photo-tab. 16: Polypodiaceae 2: Three taxa of bright green stag horns in our collection: a) Platycerium
bifurcatum, b) P. alcicorne and c) P. willinckii are epiphytic, as well as bluish d) Belvisia (Lepisorus) platy-
rhynchos and e) Phlebodium aureum ‘Umbellatum’. Two Croatian native polypodiums: f) P. vulgare and
g) P. cambricum might be similar in appearance, but differ in lifestyle (evergreen vs. deciduous).
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Photo-tab. 17: Dryopteridaceae 1: Dryopteris: brightly coloured East-Asian a) D. erythrosora, Croatian
native b) D. filix-mas; American c) D. goldieana and subtropical d) D. pseudocaenopteris (Peranema aspidio-
ides) with hairy young leaves, living in the greenhouse.

Photo-tab. 18: Dryopteridaceae 2.: Polystichum: Croatian native species (c) clearly differ during the
wintertime: a) P. setiferum is mostly deciduous, while b) P. aculeatum is evergreen. The famous orna-
mental d) P. setiferum ‘Plumosum Densum’ rarely overwinters with fronds.
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Photo-tab. 19: Davalliaceae: a) Davallia solida (‘Superba’), b) D. (Humata) pectinata, ¢) D. embolostegia
grown from spores. Tectariaceae: d) Tectaria (Quercifilix) zeylanica grown from spores, e) T. cicutaria
bearing button-like bulbils (propagules) at pinnae axils.

Photo-tab. 20: Nephrolepidaceae: a) Nephrolepis exaltata ‘Selecta’ lives in our collection since 1963, and
along the regular fronds it sprouts b), the feathery ones. ¢) Old N. exaltata planted permanently in our
fernarium. d) N. exaltata aff. ‘Curly Locks’ sprouted in 2016, among germinating spores. e) N. cordifolia
aff. 'Dulffii, popular "Lemon Button Fern".
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Photo-tab. 21: Aspleniaceae: abc) Asplenium ruta-muraria on the stone-walls of our Faculty building. d)
A. adiantum-nigrum and A. trichomanes-ramosum (A. viride) are sensitive species of Croatian flora, while
e) A. trichomanes is even frost-tolerant. f) A. scolopendrium lives in our fernarium “since forever”. g) A.
hybridum is a stenoendemic of NE Adriatic islands, grown from spores for our glasshouse collection,
where exotic spleenworts permanently live: for example, h) large A. nidus or i) invasive A. viviparum,
etc.
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Photo-tab. 22: Cystopteridaceae: a) Cystopteris tasmanica grown from spores. Woodsiaceae: b) young
plants grown from spores. ¢) Young Woodsia plummerae. d) Older individuals of W. plummerae planted
in our fernarium are deciduous.

Photo-tab. 23: Athyriaceae: a) Athyrium filix-femina growing side-by-side with its famous cultivar b)
‘Frizelliae'. ) A. (Anisocampium) niponicum ‘Metallicum’, with beautifully coloured fronds.
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Photo-tab. 24: Onocleaceae: Life cycle of Matteucia (Onoclea) struthiopteris: sterile fronds in ab) Spring,
and cd) Summer. ef) Young and mature fertile fronds.

Photo-tab. 25: Blechnaceae: a) Blechnum brasiliense grown from spores b) in 2016 have lovely reddish c)
young fronds. d) Croatian native, B. spicant is a characteristic species of dark fir forests (Blechno-Abie-
tetum) in the mountain region. e) B. penna-marina grown from spores, as well as f) young Woodwardia
orientalis.
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Photo-tab. 26: Thelypteridaceae: a) Croatian native Thelypteris palustris. b) Th. cordata was purchased,
while from spores were grown c) Th. (Parathelypteris) beddomei and d) Th. kunthii.



172 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

£102 (erisny)
QIIPIA[IG-LUUIA

"WHOH ©3o949 'Y

‘WJoH "WjoH
oh erfoyrBuo] soidorduy (18104 'O) eoand suaydorduy | (18104 D) €PaAd sueydorduy
(1707 ‘9eMdV ©1A 910C ‘I-Ddd) deddernere - STTVILLV A VIA :A[1wed % opepp/opiQ
POZLIOJUDAUTUN ‘910§ [BIDASG T wmjed[mna ‘Q
punoi8-aroqe Jurar 310ys €102 NPRPRA AN qumyedmna-Q| 7 wnyedma wmssoiSorydo "1 wmnye3ma wmssoj3orydo
punoig-aroqe Jurarf 310ys G/61 NARPA IN Z)IeMG BLIBUN] g "mg (]) erreun| wnnpAnog "mg () eLIRUN[ WNIYPATIOQ
(1202 ‘9PMdV 1A 910¢ ‘T-Ddd) eadessoSorgdQ - STTVSSOTOOIHAO :A[We] 7 pep/iopi0
L10Z (AreSungy) ; S .
1sadepng AT Aneaq J () wnpnu J
9z/szel . i . s
ssax0ds Jo A1js18ay 1 past] sah wnpnu wnjofisg| ‘Aneag ‘J (]) wnpnu wnjofisg| aneag ‘J (]) wnpnu wnjofisg
(170 ‘@MY 1A 910T ‘T-Ddd) 2e32eI0[1Sd ~ SHTV.LOTISd :A[1Urey 3 2pe[o/1opi0
1202 . .
SyUeq JDALI BARG ‘qaISey I Brreol
810C JeRquUINZ AN "YIUY erojeu|a) g
$00T A BIIDSURA] “YIYH eojew[d) g “YIYq erejewr[o) wnyasmby “YIYg erajewr[d) wnjasmby
//6] UIS3[EZ "] wndIeA[As g
26l (919H . . . .
3 eTuSOg) UEABI EYZEqE], T WNDIJRATIS *q 7 wnorea[4As wnjasmby 71 wnonea[As wnjasmbyg
20T eITUPIAPIN IN “yayg asuajerd g “yayg asuajerd wnjasmby “yayq asuajerd wnjasmby
syueyd [eunIpajy ] ] ]
0 Ao A VB PURE] /161 1 arewary wnjasimby 1 arewaAy wnjasmby 1 aewaAy wnjasmby
[edeqe] | . . .
14, ] wnopuedi8 wgasimby 8107 198N uefupop Jeoeqer 14, g | (3md) "7 wnajuedi8 wnjesmby | (3[no) 7 wnojuedi3 wnjesmby
1961 A12sInN q1Se7 /] wnsout| -3 =) * [Ny ‘g
8661 wnsow| ’g "1 a[neIANfy wnjasinbyg “ 9[merAny wnjasimby
810C . . . .
A[reoor Surpeaxds squeq soaw vavg ‘Goidey T asudAIe g 7 9suaAle wnjasmby 7 9suaAle wnjasmby
0n0I0) 3y £q ‘snorrea, soll ‘dds wnjasmbyg 7 wnjasimbyg ‘7 wnjasinbyg
(I20¢ ‘MY 14 9107 ‘T-Ddd) 9ea2e1psmbg — SATV.LASINOA :Alure] % apep/1opi0
UMOUNUN = XOq
Adwg Srurejqojoreak| croc | 8H6I— | 9-9681 oseqereq . .
HUBUILOD pue (3SIMISUI0 Pajels| YAOY | F06I | ‘ZUlRH uapiIeD) AYj ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) UI) 3dIN0g

‘T°qel



173

Nat. Croat. Vol. 31(1), 2022

wnjewred wnipodr MS (vea0eZIPG) ‘M
ceol ceol e fpoar] (qurag) wnyewred wnipo847|  (Yureg) wnjewred wnipod4
9102 (eruisny) e (- .
QIOPIA[IG-RUUSIA g (quny ) wnopuode] 7]
soh ‘Mg (‘quny L) wnoruodef |
{16l x ‘MG (oeadEaZIYDG) ‘MG
5061 (g) wnopuode wnipo3 A7 (‘quny) wmdruode( wnrpo34|  (quny) wmoruodel wnrpo34
(1702 ‘@MY 1A 910T ‘1-Ddd) 2eadeIp08AT - SHTVAZIHOS :A['wreq 3 ape[p/1opI0
saft “PeIyDG BI[OJIPUNIOI Y| "PRIYDS BI[OJIPUNOL BIWBUY (veaoeazIg)
I A : “PeIdG BI[OJIPUN}OI BIWAUY
910C <70 - <70 S (ovadeazIyG)
(Aueurzon) uaypuny PSAOD PUEODOULY UDSAOD PUEOIXOUT PRIIUY UJSZJO[Y BULIIXSUI BITWAUY
rel e (o [EEEREEVATRYS)]
$061 soft SIpIIIAY ] eruauy M (7]) stpanAyd erweuy g (1) spanAyd eruouy
(1702 ‘@MY 1A 9107 ‘1-Ddd) deddeIuduY ~ STTVAZIHIS :A['we] 3 apejp/1opI0
‘TodoD .
saf SUBDIPEI SAURWIOYDLL], (M) SUEDIPEA EIPSOqUAPUEN MG SUBDIPEI SOUBWOYDLL],
“wg () asuadriquny “wg () asuadriquny
BIJROI)) UI JOUTXd soft asuadpriquny winjAydousw ARy wnqpudouswidly wnfydouswA]
(I20z ‘9PMdY 1A 910z ‘-Ddd) 2edve[Aydouswdy - STTVTIAHAONAWAH A[1wied 3 9pep/1api0
o *dds eapoy, “UIag X3 "P[IM BIPOL “PIIIM €9pOL
$061 PSUIOUTPUUD EpUNUIS) [S91 07D () Wnawowreuud 1s91d°D (1)
WNSEPUNWS()| WNIWOUWRUULD WNISEPUNWS)
061 o[wers 0| (Siquie) Syury sers epunwisQ| PIIM SITIqeIvads epunuisg
satods eurAoueg ‘eur 1 stredar |
asoyy woiy syuefd mau :g[(z ur 910c eut geuHo 1sh 0
7961 dBAO[IRY “UI[IOg 1 siedarQ
_s100pINo0, soh siedar 0
F061 sire8ar epunwsQ 1 stje8ar epunwsQ "1 sire8ar epunws
(sos0ds eueIuojAe "] eueruo}e[d epunuus *1 eueruo}epd epunus
J0 10151801) 9z6] Ut paynoxds 9261 ojAep ‘0 "] eueruojAe)d ep O "] BUBTUO}AR]D BP O
(170 ‘@MY 1A 9107 ‘1-Ddd) deadepunusQ — STTVANNINSO :A[1Urey 3 9pejo/1opiQ
uMOouUN = X0q
Aydwg Srurejqojoreak|  GI0z | 8E6I— | 9-G681 -aseqere( . .
w0y pue (9SIMIOUIO0 Paje)s| DIeA0Y | HO6I | ‘ZURH uapIeD) 3y ur awreu [eurdrQ ‘0dM {my) OmMod

JOU JT ‘e1je01)) UI) 9IN0G

panunuoy T ‘'qeLr




174 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

G861(ATea]) eAOPR] "PITM BSOS ‘| (qure) ‘p[[ip esoS1as eafiszejy
} (B1quee) .
1961 U9, suadsaqnd erfIsIey uay, susosaqnd easiely PIIIM eSOSLI3S BI[ISIBA
1961 * erjojrrpenb
sah erjoyrpenb erqisrepy " erjoyirpenb eafisIe|y *1 erjojirpenb eayisie|y
1ojLIp 1 [ojLIp [ [OJLIp !
G961 . uneiq 'y xa unerq 'y
PIES papnasuoat (duery) Smoqsseng wBug epodosew erpisrepy ‘wpBuy epodordew eafisre]y | xo ‘waduy epodordew eayisiepy
(fuewwiony) :wm_.:mww Ig Y eMSIY "I ¥ eINSIIY LTSI “Ig] " eINSIIY LI[ISTEIN
6961 aq -
(furewion) ueBumon I "V IIPUOWIWINIP e3[ISIRIA
9961 aq -
(duery) Smoqsseng 18V HpUOUIINIP BI[ISIEN
"I 'Y TIPUOWWINIP BI[ISIEJA | UNeI Y [IPUOWNIP LI[ISIE[\| Unelq 'y [IPUOWWNIP Ba[ISIEJ\
1961 4V 1p p el[IsIeN q v p peat % ped
 DCADRI[ISIBIA] “UIE], sahl eI[ISIEIN *] BI[ISIEI "] eI[ISIEA
(I70C ‘9eMdV ®1A 910C ‘T-Ddd) 2ed2e31SIBAl — STTVINIATVS :A['We] 3 9pe[/19pI0
1961 ‘WIJOH Suejeu ‘g
uswpads Jutary 8561 OISO 8761 “TIV suejeu g
Lmumia yalisQ woag, saft SUeJRU BIUTATEG IV () suejeu erurafeg IV (1) suejeu erurafeg
€10¢ (Auewao) Ioyeg BWIUTW * IoXeg BUITUTW BTUTAES IOy BWITUTUI BTUTATES
waleq-uIpag Meq ewum g Meq eUITUIU BTULA] S[ed BWIUIWE BIUIA]
SODIdOL 03 “39¢ "PHN'S'd . .
v)SI[O °G 0} paSurey, €961 ¥[qNY eje[noLme °g
KI0)URAUT USPLIM-PURE] MMMW Bje[noLme g “[qNY eJe[NOLINE BIUIA[RS “[qNY BJR[NOLINE BIUIA[ES
1461 (Awewwon) aseg “uIeT] SapIo[mIy 'y
1961 "UIrer] SapIo[moIly 'y
udwipads Sutary 8761 OISO 8761 'PIIIM BUEIUT[OIED BIOZY
KIOJUAUT USPLIM-PUBE] 0261 “PI[IM BUBIUI[OIED B[[0ZY “PI[IM BUEBIUI[OIED B[[0ZY “PI[IM BUBIUI[OIED B[[0ZY
safl e[[osy ‘we] e[ozy “we] e[ozy
(1207 ‘PPMdV ©1A 9107 ‘I-Ddd) deddeIulA[eS — SHTVINIATVS :A[IWed % opep/opiQ
UMOUNUN = XOq
Adwg Srurejqojoreak| croc | 8H6I— | 9-9681 A . g
HUBUILOD pue (3SIMISUI0 Pajels| YAOY | F06I | ‘ZUlRH uapiIeD) AYj ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) UI) 3dIN0g

panunuo) ' ‘qer



175

Nat. Croat. Vol. 31(1), 2022

,deaoeayek) ‘urey, 7 7 saft 7 E:omxuﬁ: 9HT E:oiuﬁ; (ra0EaIRAD) IO ] BIUOSYII(]
(1702 ‘9PMdV 1A 910 ‘T-Ddd) de20eruosyIQ ~ STTVAHLVAD :A[wie] 7 9pep/ispi0
R . . UOAILINY (wgary)
o UM pNTRUI 161 eame e[rydosyy|  (Siquue) 99, eaine errydosyy sapromsofu stidosseyds
910C urwoq (TP
(Aueurrany) uaduiqny ] X9 {0ooH]) tradood eayyed)
910¢ [P } U0ALL Y (TR UokiL WY
(orgqnday yoazD) ourg uoAap W (TPMA 9) tiodood ' J) tradood saydoraeydg | (TN ) t1odood steydoraeydg
161 eiqe[3 eqrydosyy | ‘[odo) (unyg) eiqe[3 eayped)|  swnig eiqe[S ereeydsouwdn
saft "MG Beqeap )
161 ejeqreap )| (Biqure) Mg ejeqreap eaypedd| Mg (15104'D) ejeqieap eatjed)
- A (S1quee) [y TP
o AN PUERPTRIT V] eenpreyyore) eydosy |+ ewenpreyyore eqydosyy
saft urwo(] sifensne *) | (‘quIe) unuo(] siensne eayjes)
(urwog sirensne i o .
eaured) se G0z PReao i) dd SRSy
G261
sirenysne efrydos
161 ey [TYaos[y
5061 1g stjensne e[jdydosyy (S1qure) 1gy siensne erydosyy
i TTAYdos| 1g7y siensne errydosyy i\ [rydosy
soh eydosyy agyg epydosy 197y eqydosy
(120T ‘9eMdV ©14 910C ‘I-Ddd) deddeay3ed) — SHTVIHLVAD :A['we] 3 9pe[/19pI0
; 9PN WNToq! el WD
cret FPOIDS WIROD | 5 [pyupog ropans wmnoqy| 3 [PIRS PaNs wmnmoqy)
((oED 9102
a[iqespads wnnoqr)), ‘uAs) (fuewion) usBuiqn] W 3 "JeydsIap a[edar D)
armymonIoy woxy Ajqeqoid,
) W] (orodEaYIRA)) "UIEy
dIel o[eday wnHoq) 23 "geyosiap aredar wnnoqr)| = wnoqr) ‘uad) ,ds umouun
(170 ‘PPMdV 1A 910T ‘T-Ddd) 2e92e10q1D) - STTVIH.LVAD :A[we] 2 opep/ipiQ
‘wpury ‘wipury wpury
120c (fuewses) uuog wnppydip wnipyusay|  wnyAydip wmpyusey wngpydrp wngpypuSoy
uMOUNUN = X0q
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G6SI -aseqeie( . :
oo pue (3SIMISY30 pajels| Y1eAoY | F06I | ‘ZURy udpIeD) 3y} Ul Sweu [eurstQ ‘0dM {may) Omod
JOU J1 ‘eT}e0I]) UI) 32IN0G

panunuoy T ‘'qeLr



176 Kovaii¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

(uoxey urioyiqnqg

el

1930 dwos Jo sdeyzad) cI6L LSuo)/IqINg, 'V
7061
aeaoerpodAjog
‘urej “ spuoiy Iy} . ‘18104 | | .
jo doje siqnq yim samads ol @ *0) WNIJIqNg WNIU[dsy 18104 "D Wn2qnq wnpuR|dsy
wmnrua[dsy ordonoaere,
G661 ut asnoysser3 “SJOOH . .
j0 K10JUSAUT USRLIM-pUEY UT ss6l wInoIse[eIjsne IeA SNpIu 'y Isnpiu wnuRldsy | SO wndiselersne wnfualdsy
juerd Surar e se jy3noiq 910z &2 N ] WnISTu-Wwnjuerpe 'y
€00C 9PIPA AN ] wnISiu-wnjuelpe 'y
8L61 . . .
(0x8suaguoly) 3N wBlID T wniBiu-wmuerpe 'y
muﬂawwﬂwwwwmm ] wnaSru-wmjuerpe 'y
0261 dagoroy] 7 WnISTu-wnjuerpe 'y
996[ [UURL WI'] * wnaSru-wmjuerpe 'y
<961 (e1q19G) JBSIA ] WIS UeIpe 'y
6561 (ATear) sapdeN 7 wniSru-wnjuerpe | 7 wnidu-wnjuerpe wniuadsy | 7 wnadu-wmjuerpe wnuajdsy
sawads aareu ueneor)
A[qeqoxd “aeaderpodAjog sah *dds wnrrpuadojoog (d'd) "7 wnruadsy (dd) -7 wmruadsy
“urey |, 05015 3y Aq,
d4|
ey \MMMMMM%MLH \_AML (161 sofl ‘dds yoersya) "PIIIM YoeIa10) "1 wnrua[dsy
ey \WMMMWMMW\M_& sah ‘dds wnruspdsy ] wnrua[dsy " wnrua[dsy
(IZ0Z ‘9PMdV 1A 9107 ‘T-Ddd) deaderud[dsy — SITVIAOJATOM -A[TWeq % 9pe[/1opI0
JUOUILIDA0S etfessny Krasiy garde “[[IqeT] edndIRIUE |
joyund ey quygnog 10 N qe18ez TnqeT eondrejue g
910C . .
(Aueurzon) uaSuiqny e enereued
(sax0ds jo 7561 . 911 D .
13)s1831) 961 ur paynoads ospe sof 161 (Inqe]) edndIEIe PrOSPI (‘[[1qe) wnongoIejUR WNjueRg [IGET BXRIIEIUE BLUOSIA
UMOUNUN = XOq
Adwg Srurejqojoreak| croc | 8H6I— | 9-9681 aseqereq . ;
HUBUILOD pue (3SIMISUI0 Pajels| YAOY | F06I | ‘ZUlRH uapiIeD) AYj ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) UI) 3dIN0g

panunuo) ' ‘qer



177

Nat. Croat. Vol. 31(1), 2022

6461 N AN 1 pee Y
661 dagoo) ] YorIaad 'y
8/61 2e1d ] YoeIs}ad 'y
(013auajuoly) IN :m%\m%m_ TR Y
LL61 YN 10SON BV RACIEN R
GL6L 0A0YOI] AN ] YorIaad 'y
s/61 (e1quag) depragg ] YoeIa}ad 'y
(219 23 e1USOQ) mmewMW TRy
1261 2es3ldd "1 yoeraad wnrus[dsy
(013auapuopy) IN :w.m@% "0 WNIEURO D
6961 219210 D WNILUDLIOo D)
8961 1A AN "3 WhIeupHio
£961 TUeg] D WNILULIOo D)
6961 (e19196) Sruoedoy D WNILUo D
G961 EOIUPIAPIN N D WnIeunyjo -
$961 SIA D WnIeunyjo -
F961 DAY IN D WNIeUDGJo D)
€961 I eleulq D WNIeunyo D)
€961 IN elefiag "3 WnIeupmio
€961 IN T0SON D Wnreunyjo
€961 1050 D WNILUIo D
Gl lugo] 1[ejy "3 WNIeunmjo )
BIAR[SOSNL JO eIO[] donATeu
o 0} ‘uwm :AUDHM« Mmm:muw 0561 .sd1v, safl o 100N EEEE..G
sem (plip) soyane 8o 124 PIIM SHPURHO ™D
Sor0s6L safl SITEUDIO * “PI[IM WINIBUDLHO YoeIa)d ] yoerajad wnrua[ds
UI SALIOJUSAUT UJJLIM-pUeY Ul I[eunyjo 5 PII'M DI Yyoelaje) Tyoels) us[asy
safl 1810, WNIJIGIN] 'Y
UMOUUN = XOq
Kydurg -Srureyqo jo xeak - | 9- -aseqere
oo uv:«mﬁom._ipwmaﬁw pajess \\u_wmwwvﬂ w«w%wﬁ MMMM uapiIes) 3y} Ul dUreu _ucm_wumum ‘0dM {(m33) OMod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



178 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

7961 GPPRA AN ] eHemw-en 'y
€961 XN N ] eremw-ent 'y
” mw:oywmw\.,wmmmwwﬂﬂ.ﬁmw@% saft BLIBINW BJNI Y ] eLreInw-gint wnus[dsy ] erreInu-ginI wnua[dsy
saft JexesQ), " SnpIu 'y (3md) 7 snpru wnruadsy (3[nd) 7 snpru wnruadsy
sah " snpru -y
(310Y) uONd ceel
© STSIAR-SIPIN 'Y ‘Aoxeq {161 SIAB/Y SIPIN,, V| (¢30) ] snpru winnuaydsy (¢7mo) "7 snpru wmruadsy
o[, "00e ‘sanads sty A[qeqo1 ] $061
$061 * winutrew wnrua[dsy “wre] wnjed[ns wnua[dsy *7 winurrew wnrua[ds
I ! I 1 ! lua[dsy
SruapUAqnS uerEor) o epuqfysnmdug)  (Siquie) epuqdy spidyd
(sax0ds woiy umoi3) 9107 92y a3ueg (p[IA) wnpLgiy 'y
I 8ueg
&10c 1O Op[IA) wnpriqAy wnruapds
Pl PLIGAY WNIUs[Asy
] ISYIY a3ueg
seaoerpodAjo  urey pue[st [uso woiy, saft wnprqAy wnrpuadojoog -1 (GpIIA) epHaAy sisdomiua| P wnpuqAy wnedsy
€00C 19RPA AN "PIIIM X I Wnssy 'y
GL61 MARRA N "PIIIM X I3 Wnssy 'y
G961 Mefusny AN “PIIIM X2 Y winssy | (Siquure) 3y wnssy wnius[dsy I wnssy winruadsy
1202 .
uswnads Surary (Auewion) yredg-urpag azuny wnydiowrp 'y
) (Siqure)
sof azuny wnydiowrp 'y szuny wnydiounp womsdsy azuny] wnydiowrp wnruajdsy
sniSiag [
erediara suajdouse)) F061 wnrediana (o) suoydouea)| d ﬂw& “we] wnijojonep wnmua[dsy
(erq3ayy) Ajqeqod O (37D wimaedia wnpuapdsy
1102 A[ARUOY] 1 yoeI3ad 'y
010Z 11NN 1 yorI3ad 'y
S00C &1 N 1 YoeIa}ad 'y
€861 910 "1YoeIRed Y
UMOUNUN = XOq
Adwg Srurejqojoreak| croc | 8H6I— | 9-9681 A . g
HUBUILOD pue (3SIMISUI0 Pajels| YAOY | F06I | ‘ZUlRH uapiIeD) AYj ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) UI) 3dIN0g

panunuo) ' ‘qer



179

Nat. Croat. Vol. 31(1), 2022

PIEd PAJONIISU0dAI 66T (1q19G) deSIA ‘wigjoy] (7) srevornuaydas | WHOH . WHOH
(1) sreuornuaydes winruadsy | - (77) sreuorusides wintusdsy
dnoi8) wmyemnpu
EE%M&ESW, v M_Mmmow 7061 mempun 'y
sof JnjejstD) (3nd) (3no)
wndstr), 7 wnipuadoods 'y | - wnupuadojoss wnmuadsy| - wnwpuadojoos wnruadsy
(Srqure) wnrrpuadojods dsqns
7061 areupyjo wntrpuadogosg ) oreunyjo wntrpuadojodg| -7 wnirpuadojods winrusdsy
100Z Ye1equinZ AN ] wnwpuadojods 'y
€661 BUISEY] "1 wntrpuadojoos wnruaidsy
1261 N BRfurEng wewmaN (1) wnrpuadojods g
1/61 deuase( uewmaN () wnirpuadofods "y
UBWIMIN
se6l (1) wnuapuadooos soidyq
sah -dds wmnrrpuadojoog| -7 wnirpuadojoos wintusidsy| 7 wntipuadofoos wnrusidsy
. . a3ung a3ueg
£10c Y oBueg (5q) wnientSes 'y (D) wnyenides wnrua[dsy (‘D) wnyepiSes wnuadsy
K[reoo[ speaxds umowyun "] BLIRINW-BINI "y
€002 M9PPA dN ] eLIRINW-BINI 'Y
886[ BIOD) BUARY] "] eLIRINW-RINI 'Y
(013audyuolA) :m%\m%m_ MBIy
(018auayuol) m_ﬁm%mm MmNy
/61 YerRquiny JN "] BLIRINW-RINI 'Y
1261 (e1u240[S) Qmm«om "] BLIRINW-RINL 'Y
1261 desal[ag "] BLIRINW-RINL 'Y
6961 POIg ULMEA "] eLIRINW-RINL 'Y
6961 desal[d] 7] eLIRINW-RIN "y
(191 3 e1usog) MNNH_ "] eLIRINW-RINI "y
uMOUYUN = X0q
Kydurg -Srureyqo jo xeak - | 9- :aseqE)R
oo uv:amﬁom._ipwmaw paress \\u_wmwmovﬂ wM%% MMMMM UdpIED) 3y} Ul SWeu _a:m_wumum ‘0dM ma3) omed

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



180 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

€L61 Aw%wmw%wm ] WNSOWBI-SaURLIOYL} Y
€61 N9FPA AN ] WNSOWBI-SaUBWOYILI} "y
€61 IN eoRMuneng 7] WNSOWRI-SaueWoydLI} "y
761 dualys as1eueg ] WNSOWBI-S3UBWOYDLI) "y
1261 (e1UaA0[S) Pag "] WINSOWEI-S3UBLIOILI] Y
1961 [uepeg ‘SpNY ApLIA 'Y
€961 (e1U240[5) AR[S0IL "SpNH 9pLIA 'Y
1961 duslus ajalg "SpNH 9pLIA 'Y
6561 GPA IN "SPNH 9pUIA 'Y "SpNY dpLIA wnrud[dsy "SPNE 9pLIA WNIUA[dSY
800 BOLI0D) BAONNA "] SAUBWOYDLI} Y
200 Toqoureg "] SaUBWOYDLI} Y
€861 q1O "] SAURWIOYILY) Y
{861 UTWO[] "] SQUBWIOYILY) Y
2861 1IN AN " SeUBWOYLY Y
661 IN BORlUTyeng 1 SoUBWOLY Y
1461 (e1U2A0[5) palg ] SQUBWIOYILY} Y
mmﬂumwﬂwwﬂwm *] SSURWOYDLI} "y
6961 desdlod ] SQUBWIOYILY) Y
9961 [ouueLd WI] "] SaURWIOYILY}
<961 (19195) JBSIA "] ssuewoydL 'y
7961 fuepeg "] SQURWOYILY]
¥961 9IANd AN ] SSUBWIOYDL} 'Y
£61 (e1uanofg) lurjog "1 SOUBWOYILY} Y
1961 211 "] SQURWIOYILY) Y
Jo otz 8”%%@%””%%%% safi SAUBWOYDLI} Y "] SauewOoYdLY) wnru[dsy ] sauewoydLy) wntua[dsy
(Srqure) azumny]
wnuerzapuewa) wnruddsy wnuerzopueLIR) whrRdsy e[[0D) wnje[[as wniudldsy
UMOWUN = X0q
Kydurg -Srureyqo jo xeak - | 9- -o5eqele
vy S o | g | Wi | S| o ——

10U JI ‘e1je0I1)) UI) 3dIN0g

panunuo) ' ‘qer



181

Nat. Croat. Vol. 31(1), 2022

WNOI[e3d, WL

tea wnorodru -y sdediag 061 wnyid wnueruriod wnilpy © ©
(3m0) ore W
umdI[eRIN, dUeH (HN) IR, o T (- (3[n2) aduey
. 900¢ A19s10N 39701 R 0oy TM TR (BN)| .
wmnoruodiu wnnAyy ea wmoruodiu wnkyyy wnortodiu widwesosiuy (o) wndruodru wniAyy
PeIPZIA, oY
120¢ A12s1nN qo1Bez (1) eurwayaTy WAy ea
I[Pz, Yoy A
() UYWAY [eA 9007 A19s1nN 39zng QRIPZLL, Y
7061 derpozL wnuiyyy
eredsir), eurway-xipy (3mo) (3mo)
wnuAyyy A[qeqord 7061 wmedst> unpipy w0y (77) eurwRpXI[y wnAyyy | 1oy () BURLSJXIY WnLAYY
010¢ 198ung Yoy (77) eurwidjX1y vy
€/61 IN PORIUIYENg 0y () BUTWRJXT[Y Y
eaDRISPOOM ‘0| €961 dudliys sieures U1 (77) eUrwRyXI[y v | yroy () euruojxiy wintuyy | yioy (77) eurweyxiy wnplpy
(Bunumpuey BJRISLID
3[qr3ay[1) umouun 7061 ASURIND (¢ /)1 ], WNLIAY)Y
aeaderpodAjog
ey sah wnuiyy oy wnuAyyy | (eesoeruaidsy) yoy wnudyyy
(1207 ‘9eMdV ©1A 910¢ ‘I-Ddd) 2ed2eAIY - SHTVIAOIATO :A[1We] 2 3peo/1op10
S2L-g61. Ut dsnoysse[3 (exediara eaxe(] ‘us) wnrediara
JO SIIOJURAUT USPLIM-PUEY saft ;
" TeA Wnjeaur| wniuad[dsy
UT ‘UOIRUIqUIOd UMOUUN
$061 erediana steydoude))
aeaderpodA[og
“wej , SpuoIy IRy} [sa1g ('wre] wnijoyNep "y [eA —
" sof sofl ()
jo doge spiqng yim samads "D (37) wnrediara wnmuspdsy | swnjg winiedrara y) umousyun
wmnrua[dsy oidonoaere,
910z deAO[IRY DeAoqn(] ] WNSOWRI-SaUBLWIOYDLL} "y
0661 [23S0Y ] WNSOWeI-SaURWOYDLL} "y
G861 BIIARG ] WNSOWeI-SaURWOYDLL} Y
7861 . .
(erusnors) sdy werny  WNSOWRI-SAURWOYDLL] Y
uMOUNUN = X0q
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G6SI -aseqeie( . :
L) pue (3SIMISY30 pajels| Y1eAoY | F06I | ‘ZURy udpIeD) 3y} Ul Sweu [eurstQ ‘0dM {may) Omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



182 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

10U JI ‘e1je0I1)) UI) 3dIN0g

jernreJ v Jn meLEMQU.U.,H
9107 erAydomoru (dsqns umousyun) uyny|  (wrpjon) wmdydosoru ‘dsqns
(Aueurzon) ruway)D) ‘dsqns eurrew-euuad g | (110]) eurrew-euuad wnuyds[g|  uyny (UOMOA'AD) 29 UOXEJA])
eurrew-euuad wnuydalg
JUBLIET V] %9 SIOQUIBY) )L
9107 eurde dsqns euprew-eutad g (dsqns umow{un) uymny (agy) wnuidye ‘dsqns
(Auewzany) Zruway) a : (1104) eurrew-euudd wnuydd[g| Uy (UOMON'AD 7 UOXEIA)
eurrew-euuad wnuydalg
161 3[EJUDPIODO WNULPIY "] S[EIUSPIDO0 WU *] S[BIUDPINDO WNULPIY
o . o YuaISHIYD
SpI0d31 13P[O UT,eAPOO(], SE $Ge1|  soA 1y eradse erpoo|  (‘Siquue) gy exadse erpooq WROIUE[[0405U WRUYPRLG
saft YD) 12100 (S1qure) YD) 19I00W WNUYDY
Yoo! d YY) 1PI00W WNUYdI[G YOt yod1g
910¢ wn(Aydosoru uynyy UOHIO A" (Wp[oD)
(Auewrzany) Zyruway) “dsqns eurrew-euuad g | (110) eurrew-euuad wnuyddg umpAydonru wnuyarg
SI[RJUIPINO (cumyeysey
°ql,, Se I9A0 USPIIM pUR Passord 161 ‘g sdeyrag ¢) wnurunu “JIney| Wwnjejsey wnuyda[g ‘Jney| wnjejsey wnuydag
:a[fdsstur sem A[qeqord ‘A wnjejsed, wnuparg
i (3> ¢ “Biqure) (3md) ¢
ApeT 101G, winqqrd g saft ApeT 10A7IG, wnuparg O Wnqq3 Wnutpagg | oW (19w Wnqqi wuypalg
seaoerpodA[o ey saft eqqmo errewo] | (Siquue) [[iqe] eqqrs errewo] | BAA (T[1qe]) wngqrd wnuydalg
910C T —— (Biquue) oowaN OJOWAN % OULYEN
(Auewzany) Zyruway) OUD{RJA WN3URISEd WNUYIA[G| (OUDRA]) WNURISEd WNUYdI[g
910¢ (eraze]) esny 'ASa(] dSUBI[ISLIq g
ceeL| sah "AS9(] SSURI[ISeI] g
WMMW asuaifise1q 'q "AS3(] SSURI[ISLIG WINUYDIG "ASS(] SSUSI[ISLIq WNULPIY
seaderpodAjog saft wnuyd ] Wnuyda) (oraoerUs[dsy) T wnuyd?)
ey * opo1e) a Ag, Ydarg 1 LeRicl Rdsy) 1] yoarg
(170 ‘PPMdV ©1A 9107 ‘T-Ddd) 2e3deuyd3[g -~ STTVIAOIAI0d :A[Twre] % 9pe[y/1opiQ
NI[OJIPT[ed WNIUS[SY | 9ZUmy WNI[OJIpL nizepds (eoderualdsy)
5061 wniojrpnpe> winpualdsy | azunyy ioypaE WHzeldil| o oronias umizerdi
UMOUNUN = XOq
Adwg Srurejqojoreak| croc | 8H6I— | 9-9681 aseqereq . ;
HUBUILOD pue (3SIMISUI0 Pajels| YAOY | F06I | ‘ZUlRH uapiIeD) AYj ur aureu [eurdLiQ ‘0dM max) omed

panunuo) ' ‘qer



183

Nat. Croat. Vol. 31(1), 2022

1961 duals opehg “quiag () siidery D
6961 ePIN “yquag (1) styrdery
2eDRISPOOA 03 S3UOR] (DA ] ] . . (oeaoerusdsy) yuiag
0} 208 ‘pIED PIRNLSUOD 6h61 ,SdIV., quiag (77) sipidery | yuaag (1) sijideyy stiardoish) (1) stpSey saidorsin
. ] . quiag (oeaoeruadsy)
o o yuiog (77) exepqmg > (1) esayiqng stxoydoysA | “yurag (1) erayiqng stroydoys£)
S3-(G6T Ul AIo01o1sIRY . . (oeaneruaydsy)
JO SILIOJUSAUT USPLIM-PURY UT ol eudre stiidojsdy | :asaq (boef) eurdre stridorsdy 'asa( (wrer) eurdye stxaydos)
(170 ‘@MY ©1A 910T ‘I-Ddd) deadeprraydoish) — SATVIAOJATOM :Alwed 2 9pe[/1apIiQ
910 (ernsny) . . . (oeaoeruardsy)
SIOPIA[IG-LUUIA MS SHEURHO M M SHEHISHO BIPTEMPOOM "MG ("MG) SI[EJUBLIO RIPIEMPOOA
. . 'Ppag (3 (pvaderuddsy) ‘ppag
sof ppag stusnped g ‘wung) stsnjed euseppousig | (7 ‘wng) simsnfed euseqypousig
o 9100 9100\ (eaderpodAjog) 3s11yD)
(AS3(]) eI[OJIMUS) BUSL[YIOUS)G| (‘ASI(]) BI[OJINUD} BUIL[YDIOUG|  (ASI(]) erjojInud) sisdorrewo]
5061 ©IEPIEd BIPIEMPOOM
$061 g eyepned eip(o)oq|  -1g 7y (AeD) ejepned eIpoo( “110J wnso[nuids wnuydayg
1207 £19snpN qo1dey oy (1) yueords °g
810z 1o8ung Y30y (17) uedds °g
810¢ 10qoweg oy (7) yuedds g
010z 198ung 30y (1) Jueards °q
00 2112 30y (77) uedrds g
000 edny| oy (1) yueoids g
€461 IN PORIUIYeng w0y (17) yuedds g
961 deAoIng w0y (17) jueods g
€961 BUISA[EZ oy (1) uedrds g
(sxead 1961 dualns aalig 10y (77) yuedrds g “wg (1) yuedrds wnuyparg 30y (*7) yueords wnuydarg
0M} UeY} 123UO[ PIAI] JaAdU), i - M : : 3l :
eurrew-euuad dsqns
9107 eurrew-euuad (dsqns umowsyun) uyny wyny ES.SE.?U 3 voxe)
(Auewrzon) ruwayD ‘dsqns eurrew-euuad g | (110,]) eurrew-euuad wnuyag eupew-eutsd wnwpalg
uMOUYUN = X0q
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G68T -aseqeie . :
jusuIwioy pue (SSIMISYI0 pajels| D1eAoY | F06I | ‘ZURy udpIeD) 3y} Ul Sweu [eurSt0 ‘0dM may) Omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



184 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

(fuewon) :mquMwm "Asa(] (wg) eyeunoad eyewngy “wg eyeunoad erjreaeq “wg eyeunad erjreaeq
] "AS9Qq .
(L6l e[[Aydorsiay erewngy (wg) eyAydosaroy exewngy g efjAydorajay erreaeq
910 (ernsny) . . (Sique)|
Saspang-ouBLA 1odoD erdaysojoquua ‘g pdo erSersopoquis exeavq TodoD er3aysojoquua erjreaeq
. . . uyny x9 ‘BN HIN
ol HOW (uing) exenonuop q (7 "wng) eye[norjusp erjeae(| (7 ‘wing) eje[ndnusp erjeaeq
seaoerpodA[o ey sah erreaeq ‘wig ereae(]|  (oeaverpodAjo ) wg ereaeq
(I120¢ ‘MY 1A 9107 ‘T-Ddd) deaderf[eae( - STTVIAOJATO :ATTured 3 apep/1apio
; UBWIMIN
€00 HAPA N (wyoH) wnueniaqol 0
uewmaN (‘wgoH) uewmaN (WHoH)
po61 (Auewtian) uuog wnuenaqor umidresouwdn |  wnuensaqor wnidreooutwAn
G961 elusry AN [uel] (WHOH) Wnueraqor N
9LDRISPOOM (DA €961 BN N pueid (L) (B1qure) pueiq cmzmwwmm M_HWMMMW
: » wnuer}sagor wnrporydan wnuersaqox wnrporydan wnueneqos wndresouwAn
910¢ ) ) (Siqure) (eeaderuddsy)
(Auewrzany) Zyruway) PlOOH BofLIeWISe "y OO eoruewse) strajdojsA) | oop] eoruewse) stiaydoisA)
€00C 19RPA AN “yuag () styrdery
8861 . .
(eruaA0[G) eI10S EYPRUO g () smdey D
/961 (elruaA0[5) edLrpy qurag (1) sirdeny
9961 . .
(019H 3 erUSOg) SeqIA yuiag () sirdery
€461 IN PORIUIYENg yurag () sirdery
€61 BN N yqurag () siidery D
€961 . .
(eruoA0[S) 14 AC[S01] yuiag (1) sideyy
961 Yelusry AN "yuag () syrdesy
UMOUNUN = XOq
Adwg Srurejqojoreak| croc | 8H6I— | 9-9681 aseqereq . ;
HUBUILOD pue (3SIMISUI0 Pajels| YAOY | F06I | ‘ZUlRH uapiIeD) AYj ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) UI) 3dIN0g

panunuo) ' ‘qer



185

Nat. Croat. Vol. 31(1), 2022

aeaeprdajodAH :aDd 6961 3N pexSiesa) uyny () wnurpmbe | uyny| (1) wnurmbe wnipreyg| wyny| (1) wnurmbe wnipriey g
sahl 21007l ("]) deoungads
5061 aeounyads erjreaeq A 100N
I U "1, (1) aeounyads erdsjordry " () aeounyads erdajomry
(Omed) (omyerary 30y
saureu pijea ajeredas yym 10 e, Gaedord . d . d
(O4M) Sique sexe; ayeredas 5061 I9P[0 03 00 ‘TeAnnd Ajqeqoid) 3o erda[oIN 3o erdajonIN
oTe PRI ‘N PU eI ereisto ey edojornN
910¢ . . (Sique)|
(Auewrron) gruway) PlOOH WrOpII H “yoop] wnrjojorrru stdajod A 1o0H wnogey i sidojod A
9107 (erusny) —— ) ‘wg wg
JI9PIA[IY-BUUBIA ws [ (quny) esbut H ‘[ (qumyr) esour susydonsty| [ (qunuyr) esour suajdonsip]
(sot0ds 9261 enqormound eruosydI(j|  umouw[un) AI00N . A.xsmwv\“w PI0ONL (XRIN)
Jo 199s1301) 9z Ut paynoids : : : enqopound E%mﬁmcmwa enqgopuound enypaeisuus(g
WCHER ,, SLTR[NDIS BIUIPRISUd(],
enparisuud(], pafpdssiu 7661 G o "
sdeyrad :Sunrimpuey syqrdayr [ SHE[L erURpEISUa(],
JI00[N RLIBINII LIUOSYII(]
(6l BLIBINOD BIUOSYIT | .
'L (MG) eLIBINID eTpaLISUUR] 0} SIOUINE JUSIANIP OM]
. 9100\’ L (PIIM) 100'L (PIM)
arel SOPIOIUEIPE EpoTIsuad SapIOJURIPE BIPILISUUI(] SaPIOJURIPE BIJPILISULD(]
(1702 ‘M 1A 910C ‘T-Ddd) deadenpaeisuud( -~ SHTVIAOIATO :A[we] 7 9pep/iopi0
6107 A1asmp] gaidez QIOOA] ITUUBULIDA} [
0861 (wni8pg) dromjuy QIOOJA] TTUUBWLIDA} "[]
(Srqure) emedey. onf
(erreinoD erIe3da]) 30a1I00uL, | ¢/61 (Wwnidpg) dremuuy QIOOJA] ITUUBRWLIDA) ‘L] | (IOOJA ‘L) ITUUBWLIA) “TeA “IYD) WIATH
* (9100]AT'T) TTUURULIDAY BIf[RAR(]
"D (oOR]) euen LIS BjewNE]
. (3mo) (3mo)
sof Jqradng, ‘Mg eprjos erflese( "MG (38104 D) BpY[0S BI[[RAR(| MG (15104 D) BPI[OS eI[[eAR(]
(furewrzany) :wmﬁwm% ,_Hk sof ‘MG epros (| ‘Mg (18104 ‘D) eprios erjeae(q| Mg (38104 D) epYoS eI[[eAL(
UMOUUN = XOq
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G6SI -aseqeie( . :
L) ue (9SIMIOU}O PAJe)S| DIDLAO ‘ZUT uapiIeD) Ay} Ul dureu [eurdry ‘0dM {may) Omod
P IMIDIIOID PREAON | F06L IoH PIED) P} UI [EULSLIE)

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



186 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

njejeqp wnrpids Koy feryy
7061 WITHERE[IP WpIasy (‘wpopy) eyeyeqrp stoydoLiq (‘wgyop]) eyeyerrp stoydoLig
:A«..Esﬁﬁwv.ahmyﬁ_ mLUSm dH Mcw_m—ﬁﬁ:@u ‘TeA m&usm dH
sapads sty A1q4eqo1 7061 (¢wmsom)urds, wnipidsy | (rA) ewersnypreo steydoArq|  (IA) euersnypred saydodiq
. . sy d'H sy d'H
sL6l EL61IN BoRIIYenS synd (TA) eueisny3ied q (TrrA) euersmupred stojdokicy|  (TrrA) euersnypred steydoLi
. N (oeaoerpodAjog
seaoerpodAjo  urey saft wmnrpoxydan (d-d) 'suepy suaydokiq +dd) -suepy susdofiqy
Sa1-0G61 U 2snoysse[3 o o s[RI (stayD) ISy (styD) (eeaoerpodAjog) 1tyD
0 SILIOJUSAUT USPLIM-pURY Uf SIPIOIYOUO WMPSA[O] SIPIOJIYDUO] WNTWO}IAY) | (ISLIYD) SIPIOJIYOUO] WNMO}IAD)
k) puey PIOYIYDUO] WNYIRSAJ PLojIYouo] YD) SopIojyauo|
TOUN}I0,] WNIWO}IA “WG'[ TOUN}I0§ WNTWO}IA (eoderpod o)
7061 1UN310] WNTWOHAD S'[ 1unyioj umuuopAd g Um0y w0y
sof WINUBIPIONOY, (3mo) 01 (7o) 18914
Jrpwnged(ey )| D (3 °7) wnjedpey wnnuorA)| D () winjes[ey wnnuojidd)
Sal-0G61
ur asnoysse[3 Jo SaLIojudAUT 7561 s[a1( (37) wnjeopey wnydnsA[oJ
USJLIM-PURY UT OS[e
. . o . [sa1d (oraderpodA(o) [sa1]
154D (3 ) wingedyes -3 ea oh [ T WmeRrs ) "D (3 °7) wingedpey winnworA)| D () wnjes[ey wnnuojsd)
aoff (eadeprsdorrewo) Sunpd (eeaderpodAjoy) Sury)
Suny) (jso1d ") epposRY g (19914 D) eHPOLPY SHIqIog | ([s31d D) BHP0IRRY sHIq[og
;oeaoerpidsy ‘urej (zrem

¢ o mehﬁ o) Mc AME@EMW ooff (,Ioyme umouyun) a[epur], (seaderpodAjog) arepury,
wnipidsy wAuoiseq wo, “Z)IeMG WINJRISLIe WNPHSATO] | (1S10, "D) ejejsSLIe Saporuydery | (18104 "0) ejejSLIe SIpOIuydeIy
(1702 ‘9PMdV 1A 910¢ ‘T-Odd) deadepueidohiq — STTVIAOJATOM :A[TWeq 3 9pep/sopI0
6661 “T& 39 BZOPUS\ . wg'{ (mg) wg|
"ASS(] eSONUIS'(] JO “UAS se 7061 As9 eienuls eUdE[POWApIQ B[NJLIUNT} BUIR[YDIOWAPI(] | (MS) B[NJLIUNI} BUR[YIOWAPI(]
. (eeasenewapod £y) (oeaoerpod£jo )
aeaderpodAjo ] “urey safl RUIB[UDOWIPI(] ewseppowdpiq asaq] eusEryROWApI]
(1702 ‘@MY 1A 9107 ‘I-Ddd) deadeude[ypowApI( -~ SHTVIAOIATOM :A[1ure] % 9pe[/1apiQ

GI0C deAouepIy| uyny () wnuimbe

G861 LIMUPIAPIN IN uyny (1) wnuypmbe g

UMOUNUN = XOq
Adwg Srurejqojoreak| croc | 8H6I— | 9-9681 aseqereq . ;

HUBUILOD pue (3SIMISUI0 Pajels| YAOY | F06I | ‘ZUlRH uapiIeD) AYj ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) UI) 3dIN0g

panunuo) ' ‘qer



187

Nat. Croat. Vol. 31(1), 2022

(oeadepLIa)] “Srquue) Tr]

(oeaoerpodAjo ) Istiy)

seaderpodAjog ey ol WYL WnEposKID) “PIN WINIULID WinfposAny)| () wnjruro wnssojdoydery
. AO[AB] “IIPY.L 29 ZUndg X3 "UAOA
LLBLINIOSOW reufop (tprefg) HelliA stsuaypyspru staydoLi (tprepag) mreqia suaydofiq
(Srqure) Pa X0 ejeder]
7061 N0 ueA 1p[ogqaIs wnipidsy SPNOJ] UBA TIp[OgaIs wnipidsy npjogarsopnasd straydodiq
TN Bueyz Suig ] (ozuny)
ol ol suinig sapioipidse adjeoeiq (ounig) saprorprdse eurauersj|  sueydousesopnasd staydodiq
S huouks :ﬁ.&:méﬁﬂ 19 AIIRIA] X2 “IYD) .
SIU} YILM pIed [[ews U\mbomwmﬁzmm wiwﬁwobm_ umouyun « d EMBM ¥
© pUrews1 4oy st p1ed [eursto =>odey (410g) epyred ‘dsqns axrely (£10g) eprred suaydofig
3¢ ([[2g) taeqia winipoayday,
9102 IG) o1y (a1p[on fexyy (rpoo
(Aueurrony) uaduiqn 'y (B1p[0D) X3 "ooR]) euerpod ‘q| Xxo ooy) euerp[od suajdoAiq| Xxa oop) euearpjod suaydoLig
wnor ], wnoruodiu wnAyy
sdeiag F061 wnyord wnuerduriod wnudyyy
100 'L, (@zumny]) “ZPIoY]
7061 wnuerdupio8 wnpAgy wnuerdureod wnuAyyy | (ezuny) euerduraod suaydodi
: . (310) (3m2)
(31mo qrews) 120z £1981mN qo13e7 i sudodiq Roydg (1) sew-xi[y suaydohrq| noydg () sew-xify suaydodiq
A[reoo[ speaxds ‘parajsidarun .
ISORI[E20] 930 WO noydg () sew-xiy suaydodiq
S3I-(G6T A} Ut 19301 . .
onysrey ut Bumoid se pajou €461 IN PORIUIYENg soff yory () sewx1py wniporydaN
(e1sy [eoidoxy 03 daneu
ST (SaerUBIIAD)) SLajdi(]) .
uoxe} sIyj sem 1 awnsaid ceel (@) ssew sty s,
] :UOTJEUIqUIOD UMOUNUT
syueyd [eunIpajy
Jo AojudAur USHLIM-PUBL] LI61 sew Xifig wmporydoN
F061 saft sew-x1[y winipidsy | poydg () sewx1py suaydofiq|  poydg () sew-xipy suaydokig
azuny| (uojey azuny| (uojey dazumny| (uojeq
") e10sony3£Ia ‘(] Tea 8107 A12sInN go13e7 eiosondrg seidodag Q) erosonpihia staydohiq Q) erosonyiLio suaydodi(
uMOUNUN = X0q
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G6SI -aseqeie( . :
L) pue (3SIMISY30 pajels| Y1eAoY | F06I | ‘ZURy udpIeD) 3y} Ul Sweu [eurstQ ‘0dM {may) Omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



188 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

GL61 NGRPA IN 30y (*7) SHIYoUo[ J
€L61 . .
(ox3auduoly) afapyoI g oy (77) shryauol
7961 IN ereurq ‘luepeg 30y (1) Snryouo[ J
2961 (919H A
29 LIUSOg) BOTABNSII], oy (17) suipouor
€961 1BPIN 30y (1) suryouo g
1961 I TUTED] w0y (7) surypuoy | yoy (1) surypuop wnypnsAjog| Yoy (1) surypuof wnypnsAjod
(@dd 03 20e) duyey . (Srqure)
(seqog) WNOLIAT[L X f “[ea 61 TN eRluTyeng seqog WNOLIAT[T aueR] wnouAfT wnyonsAjog QU] WNOLIAT[T x WNYPBSATO]
dzyumy Fiqure)
(924) erediara suaydoLiq "uds 7061 994 wnrediaa wnipidsy po wnxediara wnipidsy 294 sidajoraray wnpnsAjog
. ! R
saf sof 99 (1ouuads) tuneiq “uuadg) muneiq wmpnsA[oJ “uuadg) runerq wmpnsAo
q WNUILSAJ q WRRSAIO]
010¢ 123ung 30y (") wnjeanoe J
€661 euIsed] 30y (1) wnjeanoe J
€261 BN IN 0y (1) wnjeanoe g
G/61 eqeqIsIA 0y (1) wnjeanoe g
0} 0¥
oy (1) EEmewm dTe \N €461 IN PORIUIYEng 0y (1) wnjeanoe g
(eruano[g) N >£MNM_HL ‘18214 (SPnH) wnyeqo
2961 saf 8914 (Spny) wnjeqo]
8461 WnjenoLINe “TeA WNjeqof J
Ieak 29 DINOS ) 3p[TA Wnqofr3uo] MDA X3 IOy oy
3[qI33][1 “pIed PaYONIISU0IAI ¢ “IeA [$a1d D) (‘SpnH) wnjeqo] q (1) wnyeanoe wnydnsA[oJ (1) wnyea[noe wnydnsAoJ
Alqeqoxd “woxey u SMMMHM 7061 unjejuaprpuers, wnydnsAjog ‘ds wmpnsAo | (eeaderpodAjo) *ds wnypnsAjog
sarads umouun NMM,W (¢) ewrmuTur eA130gAT0]
14
104 ‘Sunix kv:am\wmﬂwhﬂ 7061 (¢) ewrurw/eurwnu eA1oqA[0 ] ‘ds eAnjoghjog| (eeaverpodAjo ) ‘ds eAnogAiog
UMOWUN = X0q
Adwg Srurejqojoreak| croc | 8H6I— | 9-9681 aseqereq . ;
Juowwoy pue (9SIMIBI0 Paje)s| DeAOY | F06I | ZUBH uapiIeD) AYj ur aureu [eurdLiQ ‘Odm m23) Omod

10U JI ‘e1je0I1)) UI) 3dIN0g

panunuo) ' ‘qer



189

Nat. Croat. Vol. 31(1), 2022

ur asnoysser3
jo boucm\/wmmmwt.z?.vmg M: sg61 (ureds) eiquiiod HOWPS BeLIsd N
453
SU2ISAINI *
(I6l N
. . Hoypg Roypg
pIed pajonnsuodar|  FG61 (M) adpriqure)) sofl ‘MG eJe1IaSIq ‘N (mg) erensasiq sidojorydany (mg) exensasiq sidojorydany
QUIBU I3Y}0 JUIOS Japun s
sdey1ag ¢(9- FAVE) ; ; sidajorydas (oeaderpodAjod)
(1202 ‘PPMV 1A 910¢ ‘T-Ddd) deadepidajorydaN - STTVIAOJATOA -A[Twed 3 9pep/sopI0
asnoysse[3 ] ]
10 AIOIUSAUT USHIM-pUTY U1 7561 (AreSungy) padazg PIITM ©IeTUIde] SLIS)J umouyun 1 eINSIIY SIHTYDUOT
(1707 ‘9eMdV ®1A 910¢ ‘I-Ddd) 2ed2enIypuo] - SHTVIAOIATO :A[Twe] 3 3pe/1spiQ
JTUO}Se[JOM
Tuojseyjop wniajrjord
wnijioid, “ufom 7061 A.mhm_ﬁwm%\wﬁs u:ww 0
X3 100 ([SS10]) WIS J ¢ HoRsA
WINSUa(] WnsownyJ, "UAOpM K1oSInN] 1920 wmnsua ] (3md) "uLopq X2 9100 (3md) reukop) X2 SI00IN'L
X 9I00JA] (*}[SSI0]) WIS ] 900¢ N392ng WNSOWN[J, WIS J | (NSSI0,]) WNIy1as wnypdnsA[og| (NsSI0) WnIojnas wnydysA[oq
03 *208) "u4o,
Qmﬂwmvum:w&z% g ‘:\w» 661 IN BIRIUIYenG Teukop ([g3{ss10,]) WNIAJ1IS
03 o) "uko,
A.v_mwhwmvuﬂw E&zwm q ._w» 800 0aaffisog TRUAOA ([@3SSI0]) WNIDJNAS ‘]
“ULOM X2 JI00]A] TeufOpA X2 QI00JAT'L,
7061 arensue wnyppsilog (5yss10.]) WnIayras WnPNSAO] | (SSI0) WIS WNYINSA[O]
. (Siquie) 18914
1g wnzoptjord wnpidsy 1y winadyrjoxrd wnipidsy | (1g-y) wnuayrjord wnyonsAfo g
K 191 D (9zuny] xo "wa0y]) 1591 "D (dzumy] xa "Wa0y)
Bursspu st pred sof ¢/ wmreydsq4jod wnydnsAog wnieydajqAjod wnyopnsAjog
. [$31d "D [$31dD
F061 jinex} wingunw wpidsy (Fme]) wnjrunw wmpnsA[og|  (Fney) wnjrumu wnmpnsA[og
G861 (e1UaA0[G) BUWOY] oy (1) surypuo] g
€861 N1A9[PA N oy (1) surypuo] g
UMOUUN = XOq
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G6SI -aseqeie( . :
L) pue (9SIMIBI0 Paje)s| QeAOY | 061 | ‘ZURH uapies) Y} uI dureu [eurdLiQ ‘0dM M) omed

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



190 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

PIEd PAJOILIISU0dAI 961 Jorun( Appay, ejeyfexs ‘N (3md) ) (3mo)
(eru2A0[G) A19SINN] BPET] ‘ ' Boydg (1) eyeyrexa sidajorydan | poyag (1) ereifexa sidajorydaN
PIEd PAJOILIISUODAI €961 apseD exadp Appay, eyeirexs ‘N ) (31mo) ) (31mo)
‘ g Roydg (77) eyeyrexa sidajorydaN | noydg (17) eyeirexa sidajorydaN
N - . . (3mo) (3mo)
Sunpmpuey aqrdy 7061 (¢) yumipymbsas, ‘N poydg () eeyrexa sidajorydaN | noydg (77) eyeyrexa sidajorydan
. (3mo) (3md)
pdsti, ejesexo sidoporydon 7061 edstio eeyfexe N 10dg () eesrexa sidsjorydaN | noydg (77) eyeyrexa sidajorydaN
SPoT 4D, ye . 4
‘sarods woiy Surmord Jurmp 9102 (3md) Boydg () eyesrexe ‘N . d Am:uv ) d ?m:uv
s10U30 Y paynoxds mau noyds (1) eyeyexa stdajorydan | Houdg (77) ereirexa sidojorydoN
oy e N (o) ()
8561 hhl Boydg (77) eyeyrexa sidajorydaN | noydg (17) eyeirexa sidajorydaN
©109[9S, BOYDS () eyeyexa ‘N soll ©JO9[3S “TeA JOUDG BJeexd "N . (3md) ) (mo)
! ¢ noydg () eeyrexa sidajorydaN | noydg (77) eyeyrexa sidajorydaN
810C
Ul SI00PINO PIJUB ‘SA-0G6T sah sah HOYDG ejeifexa "N
SULIMp S3LIOJUSAUL [ UT OS[Y
WMMW (noydg) egejrexa N | Boyds (1) eyeyrexa sidojorydan | Boydg (1) eyeyfexe sidajorydan
U194 uopng uow|,, . ]
‘dnoxd : 18| soh ;) SUIATT JO S[IRR ], * (3109) 1503 (31m9) 124
mwou &Mﬂ&wwwﬁmﬁmﬁmmcﬂ ot (© BUNTIO SN () ypoppaon sdaporydony| - (1) expoppion sidajorydon
asnoysse[3 (Srquue) ©I[OJIPIOD TA [SIL]
j0 A10JUBAUT USRLIM-pUEY UT sg6l ereonquit sidoorydan [sa1 gD eyeorrquur sidajorydaN | D () erfojrpIod sidajorydaN
saxods woiy Suimoi3 Surmp woff 5014 (]) eXOyPIOD [sa1d a1
SIAU}0 YIIm pajnoids mau 910c 1593 ("1 PHOFIPIO> N '3 (1) erjojrpaoo sidajorydaN | D () erjojrpIod sidajorydaN
dnoi8 eyejrexs N jo Jnd g g ]
£qeqosd ‘pres papnisuodes 2861 (erredng) eyog epedwon), [sa1] JepIod ‘N umouyun umouyun
(s1suatuojsog) ejeyyexs 2661 sisustuosod sidaroruds (Brquue) (paoerdun)
‘N JO TeAry[nd e A[qeqos, 161 15URIUI0350g SIAOIYAON sisuaruo3soq sidajorydaN | ‘uouy sisustuoysoq stdajorydaN
NJ 0 [qeqo1d 13 q S1da[o1 [
sof sueoimy, (o) noyog (73rn2) noyps
JOYOG (MG) BJerIasiq ‘N (mg) eyersasiq sidajorydaN (mg) eyerrasiq sidajorydaN
UMOUYUT = X0q
Adwg Srurejqojoreak| ooz | 8H6I— | 9-G681 aseqereq . ;

Juowwo) pue (9SIMISUI0 Pajels| YAOY | FO6I | ‘ZUlRH udpIen) 3} U SWIeU [eurdi0) 0IM may) Omod

10U JI ‘e1je0I1)) Ul) 3dINn0g

panunuo) ' ‘qer



191

Nat. Croat. Vol. 31(1), 2022

‘POL

(oeaoeTURdsy)

SLOBISPOOM :00d 7061 seidonpnais eapouo (1) sueydonynns eronapey | Yoy (1) steydonynys eapouQ
0z0g ut paseypind syuerd mau|  1g0g A1osiN uefupop |  safl ] SI[IQISU3S 'O
SI[IQISUDS ' 1] SI[IQISUDS B[Oy (eaderualdsy)
7061 Tqr (0] st [P0UQ ] SIIGISURS LIPOUQ
(170 ‘@MY 1A 910Z ‘I-Ddd) 2e30e30UQ ~ SHTVIAOIATO :A[1urey 3 9pefp/1opiQ
(681 ‘peayuasig
*3+9) dINJRIANI] [RININDI}IOY $061 sisuarddrmyg, stdsjorydan (umouyun) -ds stdojorydan (umouyun) ‘ds stdajorydaN
WOIJ UOJ[ND UMOUNUN
(erardoy oddaz, . .
umouun 5061 10 soddoy, sidojorydon] (umowun) -ds stdajorydaN (umouxjun) -ds sidajorydanN
Tuew)IyMm “N pajedssiu
sdeyrad ‘sar-gpg1 ur sanSoreyed N,mmH riueunyip sidajorydoN (umouyun) -ds stdojorydan (umowun) -ds stdajorydan
uapIeD) AU} WOLJ TRA[ND P[0 a6l
umouyun (161 1snoxeq sidajorydan (umowun) -ds stdajorydaN (umouxjun) -ds sidajorydaN
UOIJEUIqUIO)) UMOUUN F061 pjogaig sidajorydaN (umouun) -ds sidajorydaN (umouxjun) -ds sidajorydan
JTUURUIIY M, oof SMmolIeg ITUUeWIYM (3nd) (oureu paoerdun)
RoYdG (7]) ereifexa "N “TeA JOUG ejej[exa "N | Hoydg () eyeyrexa sidsjorydan|  “uouy rueunym sidajorydan
. N — (o) (oureu paoerdun)
crel CUISSRUBLOBL} TUOSTOI "N noydg (1) eesrexa sidsjorydaN ‘uouy ruoszoid sidajorydan
Sa1-0g6] Ut asnoysse3 sofi TTUOSI™L] ‘N
JO SILIOJUDAUT USJJLIM-pUBY Ul - ’
€61l
TTUOSIAL] *
(16l b N
JTIUOSIdL ], sof UOSIdI I (o) (oureu paoerdun)
1oYdG () eeyexs ‘N ruosard “rea ROy epejrexa N | Hoyds (1) ereirexa sidojorydan ‘uouy ruoszaid sidajorydan
asnoysser3 ]
Y RR——————— GGl (AreSunyy) padazg BSOS “N|
‘dd UOSIJL ] BSOISNW *N (S1qure) (oureu poderdun)
any)) esoosnu sidaporydan anpD) esodsnu sidajorydoN
. . . 1s91g D (18101 18910 D
sof 15944 (3s104 D) eIINSIY ‘N '0)) eyynsary sidajorydaN | (38104 *0) epnynsiny sidajorydan
UMOUUN = XOq
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G6SI -aseqeie( . :
L) pue (9SIMIBI0 Paje)s| QeAOY | 061 | ‘ZURH udpIeD) 3y} Ul Sweu [eurstQ ‘0dM {may) Omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



192 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

swAuouLs

ze61 wnrjogr3uof wnipod4joq © i S———————
(©dm)
TO3UI[] 39 WOMOI AD . - . . . WnHoH
(es) wrpopSuo] wnrpydin sar-0Ger|  (‘dd) I wintjojiduoy winipodA[od | (;AeD wNI[oyIuo (J) umousyun (ounyg) smujoj8uo snaosido]
= "ABD) WNI[OJI3UO]
(1591
*3 (Gunjg) wnjenoLmeqns
NWMW yipyremuray winipodAjog skied (duinig) 2 AE:RM%&&ON:MU st E@mﬁ
¢ N : : MpIemural syruwerdoarQ : : :
$061 JO UO) S3WIRU PI[EA JUSIDIP
0M} ‘SIOUJNE JUSIDHIP OM],
910z (ersny) [214°D (Puinig) wig [ (Punig) [5940'D (duunig)
JIOPIA[IY-BUUDIA wnjenomeqns wnigaydoruon ejenoLmeqns sidajoyEeyog | wnjemonmeqns wnigapydoruon
0 dowoer3
_ M«WMMV HM_H% MM_ mumtﬁvw:% saft ‘wig'( () erjoyranb ‘q| “wg[ () erjojanb erreudiq
5061 umsoriqiowr wnrpodAjog 5 Ezmozﬁhoﬁﬁ.wmwmw %MMM ‘wg [ () eroyrrenb erreukiq
910¢ (ernsny) BoYdS quajsLIyD
QI9PIA[RG-RUUDY, noypg eueruaiow eydiowoedy eueruafow eydiowoe[3y HOYDG) eueruakow erreuki(]
PIA[RG 'A I 1 I S
910 (ersny) 00y (3[00H) S0y "' (M00H) YUY
JI9PIA[IG-BUUBIA saprorreu1p eydiowoe[3y saprorreudp eydiowoe[3y | (3j0op) saprorreudip erreukiq
(oeaderIe;da]) (Siqure) UOMON'A"D (Buardg
7061 wmyedng wnypidsy yoszjopy wnjediny wniprdsy x93 ‘ddao ) reueoys sprusy)
‘9do (1) wngejound
EE%%B% .vu_,vuﬁofs@ ou) 71 wnfojissesd wmnipod4joq 18ur[pe] quaysty) (1)
(un nd - . dieakiod (dd) = [I0OJA['L BI[OJISSEID (] /SI00]A] . d i
(umnjepound 1) uodreak[o . (1) wnrfoissesd wnrprydiy|  wnroyisser wnanauojAdure))
wnipodAjo, se pajaqer yuerd () wnypotssen> sppdoal
(120¢ ‘9PMdY 1A 9107 ‘-Ddd) 2eaderpodAjod - SHTVIAOATO “Aliwed 3 9pep/1api0
T102 N (90BN ‘pog, (1) suerdonpns
800 BOLI0D) BAOYNA ‘oL, (1) staydorynns )y
900Z A12sInN 39zng -pog, (1) staydonpinms
‘PoL
/861 (e1q199) Bl[LIY (1) suoydonyinas eronapey
UMOUNUN = XOq
Adwg Srurejqojoreak| croc | 8H6I— | 9-9681 aseqereq . ;
HUBUILOD pue (3SIMISUI0 Pajels| YAOY | F06I | ‘ZUlRH uapiIeD) AYj ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) UI) 3dIN0g

panunuo) ' ‘qer



193

Nat. Croat. Vol. 31(1), 2022

(Srquue) ‘Asa(q auz0dD[E

"ASd (JOWITM

7061 A3 duI0IP[E WD el WA J) duI0dD[E WnLIdA)e]]
‘A pue ‘ds usam)aq aoudIaKIp
3} 23 JouUed | “IRA/(3ND) ooff wneqPquIn (¢md) (¢3mo)
umouun — (§) wnjerpquin, “rea 7 wnaime wnipodAjog| wg ‘[ (]) wname wnrpoga[yJ| wg [ (*]) wnaime wnpogayJ
‘wig *[ (]) wnaine "y J
saft saft 7 wnaine wnipod&jog| wg [ (7) wnaine wnipogapy| wg [ (]) wnaine wnipoga[y ]
Aeiganig, (300) 18urpe] (ARD) (3m2) "wg'[
‘Pe ‘s1ap0 Suowre pajnoids 910e (LITSMEOPNIS], WRPOqIId wnaimeopnasd WNIpoga[yJ| (‘PIIM) WNe[0dIe WNIPOGI[YJ
(map]) wnyoHy
(oumnig) snijojruof sniosida| (oyne ov) wnyeppund ‘pdoD
Lo (dd) wnipodAjo 03 padueypd “do) ]
[eA =R wnIoyIuoy . (1) wnyepound wWNIoSOIIA
. (1) wnyepound wnrosoxI
J se payaqef sem juerd sty
i(ra8urqe] (17) > wniprydiN
‘[eA = dI00JA] (*7]) WNI[OJISSEId ‘ae)) uodresjod
snpdo(ard {0dM) T2dod gg6l| (dd) ‘d 01 pasueyp {(mg () dg-=)
(') wnyepund wn(r)10S0IdTA ‘mg wnjeyound wnrpodAjog
=e) uodreoLjod umrpod£jog
asnoyssel3 Gs6l ‘mg wnyeyound wnrpodAjog Eoﬁwﬁm__.um_mwmm.wmeyﬂmmmm 10dod
j0 K10jUBAUT USRLIM-pUEY UT ! e 7) umowyum (1) wnyepound WNIOSOIIA
0202 (Aueurron) P ——— sn[iApooor)), (Siqure) . sn[iApodo1)),
10309[]00 dpearrd [odoD wnrjoyisnur wnzosomI | ‘[odo)) WnIjoFISNU WNIOSOIIA
. . . (Srquure) emede] (uoq
ds s119} :3021100UIL, sohl Tepm wnzryzors] wnipod£[o] [ep wmzngor] wngpodAjog ‘1) wnyepidsno WniosoIy
. ] . ‘fodoD ‘Todo)
910¢ (erare) vy 1odoD (1) saptoqpsond (1) saproppesorid eururer3ondry| () saprojfasoqid eurureSomrA
7861 (royne ou) sndozayd
1861 (royane ou) sndozayd
(1oyme ‘edo) “Yua[-1aser]
961 ou) sodozayd wnriosonipy | (Punpg) sndossyd wniosomnry |  (euinig) sndoxeyd snjrypoyday
9102 Tdo) odo) Suep) 1] (Gzuny)
(Aaeurrany) usypuny (ozunyy) soypudyzAyerd ersiafog | (zuny) soypuiyifyerd eisiappg soypudyzAyerd sniosida]
uMOUNUN = X0q
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G6SI -aseqeie( . :
L) pue (3SIMISY30 pajels| Y1eAoY | F06I | ‘ZURy udpIeD) 3y} Ul Sweu [eurstQ ‘0dM {may) Omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



194 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

‘PIIIM

8961 oAoue([N N wingesss -dss 7] axe8ma 7 wmodLIqured wnipodAjog "] wmoriquued wnipod Ao
QeadRIUOSI(]) 1Y) ) (oW “UAS ‘e JUDIPT
arel wmane3 .Am.c aumccﬁwﬁmﬁw:%wpwm%mow INOJ pue SIoYjNe Ewhwwﬁ_u pwﬁww
snaosoudAd < sdeyrag (161 wmnunsou8Ad wnrpod4jog (¢) "ds wnrpod4jog (¢) "ds wnrpod£jog
umowyun $061 erjojiies wnipod£jo g (¢) "ds wnrpod4jog (¢) "ds wmrpod 4o
8G6[ Ut asnoysse[d (royme umouun) N N
3O AIOJUDAUT USPLIM-pURY UT 856l ‘PAN wnrjojrpuerd wnrpod4jo g (¢) ds wmpodjog (¢) ds wmpodjog
£E81 "PRIg oY 16l - 3
boef wnopuaSie  sdeuag F061 wnajuadre wnipod£jo] (¢) "ds wnrpod£jog (¢) *ds wnrpod £jog
(sasnoysser3 ] ] ]
U1 08[E) 03015 AU A4, YO sah dds wnrpodAjog 1 wnipod£jog 7 wnipod4jog
BUTW[RY[IM ooff S — (Brquue) ya'yA deUISaY (paoerdun) "miapry seurdar
uaang), wnwradkyel ] Ajqeqoid SRUTWI[AYIM WNLIDIAJE] ] -9RUTWI[Y[IM WINLIdAIE] ]
(16l npIepm wnuaokjeld|  ooH ydi[iem wntdAjeld {OOH IypI[[eM wnLiadAye[]
. o . , ] (Brquue) ‘Asa(q auzodDE (ureu paoerdun)
auoope J i oo juefd| 100z AesinN qidez|  (dd) ds 1 03 padueyp ‘Tassea ] wnEE A oY E8seA WREEIATLL
9107 (erazer]) €3y QIO 'L, UM WinLxadAye|
161 ID{UI[IM W4yl ]
SO0y’ 2 uewdIuudp] (21007
F061 D[SUI[[IM WNLIRdAJR[ ] (Siqure) L) mpuIm dsqns 1y
QIOON L IPPUI[IM WnpadAgelg (AeD) wnyednyiq wnraoAjerg
mmm W TO[[TH WNLIAAR[] (S1qure) QIOOAL'L, TI[TY WNLIadAye] ]
wo oI el ' ! I00JA'L, T[Ty WnLIadAge] ] I !
SuapIed Jo wnjedInyiq a5 oo
., Se P[OS Ua3J0 ST duI0dDE 6007 A1osN gaadez|  (‘dd) wnjedInyIq wnedAery| :
] BOUSTSRIP A3 336 JOULED | (AeD) wnjedngiq wnLadAye[J|  (ARD) WNjedInyIq wnwadAye ]
AUIODTY ‘] X WNJedInyiq J o ,SULI0N1q,,
PLIGAY ‘Sa1-(0G6] Ut asnoysse[d sofl sdeyrad - (purodig, X g (umouxjun) -ds wnrraoAyeg (umouyun) -ds wnrzaoAyerg
JO SILIOJUSAUT USLIM-PpUBY UT Ajqeqoid) auroo1q winiradAje,
961| (dd) saft *AS3(] (JOUWIAT[IA) SUIODIO[E <]
(dd) N.mmH sah QUIODID[E WINLIAIR] ]
(6L
UMOUNUN = XOq
Adwg Srurejqojoreak| ooz | 8H6I— | 9-G681 aseqereq . ;
HUBUILOD pue (9SIMISUI0 Pajels| YAOY | FO6I | ‘ZUlRH uapiIeD) Ay ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) Ul) 3dINn0g

panunuo) ' ‘qer



195

Nat. Croat. Vol. 31(1), 2022

sofl BunyD (:Mg) erjojILIRUIWNU ] 3ud S
(‘MG) BI[OJILIENUIWNY BISOLIA]| ("MG) I[OJILIE[NUIINY LISOLIA ]
F061 ‘mg enSur] wnipod£jog| ‘mreg (qunyy) enury eisoug| mreg (qunyy) endurf ersorifJ
<861 . . Sund Sund
PIES papnAsuosat (spuepIa1aN aY3) Uspia] Buryd (YuosatD) ISP g (quasarD) mSHIY ersoriA J ('quasarID) MSTIYD BISOLIA ]
8461 [ymey| | . .
PIED USRLIMISAO 10 }SO] (Auewses) pnpyuesy ()] J1 SUROSEPE SnAOIORdIN miIe] (") ejejoaoue] eIsoLIJ| Suny) (Mmg) susdseupe 1oLk J
( \A:uE@(M@Uﬁv mewﬁﬁm 1)) snyeradiqqe snioydoppL)
. (Briquue) 1yD emede],
pIed pajonIsuodal| go61 (wnidpg) dromuy 10D snjeraaiqqe snioydopAD) ~ smyerasiqqe snaoqdophn (1107) ERAIgqE Eisonks
800 BILI0D) BAONA "1oredma g
0861 Ioqoureg "1aredMma
061 ©d1A0Z31g "1a1ed[Mma ]
6961 BOIUIA Jare8na g
2961 (219H . .
19 BIUSOQ) LIIARSIIL], Tare8ina g
6961 BIIUPIAPIIN AN Jaresna g
(osnoysse[3) €961 [uraoy B
1961 o1 "1a1ed[Mma
S3I-(0G6T UL A13001 d1jsIRY] . ]
JO SILIOJUSAUT USPLIM-PpUBY UT ol Tareina g
sjue[d [eunIpa
o \Qoﬁw\:wﬁ thr&.vwmm /161 "1o1edMma g "1 213[Ma umrpodAjog "1 a1e8ma wnrpodAjog
1002 qruaoIqng ] wmdLquIed
6461 9€[0d 99 d[ensne J
‘PI'M
161 2elPd wnjersas ‘dss 7 aredma g
PI'M
6961 pede wnjersas ‘dss 7 aredma g
861 Juaoiqng 99 afensne
UMOUUN = XOq
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G68T -aseqeie . :
jusuIwioy pue (9SIMIBI0 Paje)s| QeAOY | F06I | ‘ZURH uapien) Ay} uI dureu [eurdLiQ ‘0dM may) Omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



196 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

1330 Juowre 910z 1] StRURA-sN[Ided "y
Sal-0G6] Surmp asnoysser3 woff spsusp, snyden v
JO SILIOJUSAUT USPLIM-PUBY] UT
7661 saft saud snyjides wnjuerpy
161 saft stauaA-sn[[ides wmjuerpy| - stousa-snyides wnjuerpy | - stauaA-snyided wnjuerpy
TISWEIIAA Wnjuer (S1qure) X3 azuny (ned) Es&ﬂmv%m
P061 TISWEI[IM Wjuerpy 100\, IISWEI[[IM WNJURIPY Zuny (J[nes] g
“TeA “J[neY] SSUS[IYD WNJURIPY
(wnuerpper 1y ‘ea)
wnIodap "y X aurrojizader) (161 - (Srquure) (paoerdun)
"V JO "qAY se uoxe; siyy $061 osneg WnLEIpPY SI0OJA['L, 19SNBq WNJURIPY QI00JN['[, 19SIeq WNjUeIpY
SOUIRU H()6] WOIJ JAMUI}IRD),
UPIH
161 wmnordoryiee wnjuerpy | x9 azjuny (yney) wnamnydins "1 wndrdoryjoe wnjuerpy
“TeA “JINed] ISUB[IYD WNJURIPY
£10¢ (AreSungy) .
(1318) spopuerd Suno4 Jsadepng 4174 o “ds wnjuerpy
y 910 (e1usny) -
1930 Suowre ‘snoLrea S1OPOAJE-EULIA nd -ds wnjuerpy
PIEd PIJOILIISUODAI $S61 9o ds wnjuerpy “ds wnjuerpy ‘ds wnjuerpy
JeadRIURIPY (1D 4, SNOLIeA,, saft ‘dds wnjuerpy ] wnjuerpy ] WnjueIpy
910 (e1usny) :
SIPIATG-TUULA qury (mg) ererper stajdorunoy
120t (Auewan) : :
10301109 ayearid ejerper suajdorunoy | syur (mg) eyerper staydorunpy | Syur (mg) eyerper stydorurpy
(170 ‘9PMdV 1A 9107 ‘T-Ddd) 2e29epHd}d ~ STTVIAOIATOM “ATurey 3 opep/1opio
: (Srquue) () we gy
payedssiu £1qeqoiq 7061 () ,wunsozouddd, umpod fjoq sjury wntosoudAd umrpod£jo g (mg) arerrasty uonedodiog
g 5
[ (pe1g) eone[3 sapoyew Ay (Bursstu s1oyne . .
rufs) amunyy (peig) eruewoy]) eoode MNNQ d fumone(3 sapojewdlg o3 () eyeuurdix mM%W;WmMEMMU 0} Surpeay soyjne :.M.M :w w‘_ﬂﬂ% .
wmone(d umrpodA£jo “3uo (er d N paduep) wnone3 wnipod Ao 1) meuicrp HOSOUACT] | 03 SUIPED] SIONE JUSIHIP MO
A[qeqoxd ysour 4sof st pred
UMOUNUN = XOq
Adwg Srurejqojoreak| croc | 8H6I— | 9-9681 aseqereq . ;
HUBUILOD pue (3SIMISUI0 Pajels| YAOY | F06I | ‘ZUlRH uapiIeD) AYj ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) UI) 3dIN0g

panunuo) ' ‘qer



197

Nat. Croat. Vol. 31(1), 2022

g6l

J[[2100u, UMjURIpy

(161
$061 JIPIO, WNJURIPY | [$91] *D) WNURIPPRI WNJURIPY IRy 12I00W WNJURIPY
6l IUSHPA WNjUeIpy
oy yq uoyeg yq
OUPH HPHOA WIUPIpY 7061 HUPIRA WUepY sAureqypouow wnjuerpy sAuwreqyoouow wnjuerpy
9107 (erusny) ) ol - )
SIOPOA[ag-PUUdIA -mg wnpfydomew y| mgumdydonew wnjuerpy | mg wnjdydonewr wnjuerpy
9107 (erazer]) edry Mg wnnpidsiy 'y
910¢ (ernsny) . . . .
SIOPOAJE-EULIA ‘Mg wnnpidsiy "y ‘MG wn[npidsiy wnjuerpy Mg wnpnpidsiy wnjuerpy
(161 wnueruadasausoid 'y
(‘Brquue) [a8ay (paoerdun) [a8ay
F061 WNUeRUa3aAIUARIS UNIUEIpY wnueruadamaupoid wnjuerpy | WnUuerus8omausord wnuerpy
ce6l
wnwioers *
161 I v
wnurjoers (Srquue) a100jN (paoerdun)
7061 JUNWIIRID) WNJURIPY "L WNWIJ[DIS WNjuRIPY | JI00JA [, WNWI[[DRIS WnjueIpy
clel win/ewrsspuedad wnjueIpy (S1quee) (paoerdun) uouy
w©®w wL ESEMmmﬂEMwwﬁm Eﬁzﬁm:u’\ ESEMmmﬂQmmmﬁw Ezwﬁﬁﬁﬁ<
(161 1y310Mmadg wnjuerpy
5061 T)I0AAISPH WNJURIPY | “YOOH] IMY3I0MaZpa WNjuerpy |  "OOH] My310magpa wnjuerpy
910z (erysny) .
QIOPIA[RG-LUUDIA aumjg umueyderp 'y
(161 wnueyderq wnjueipy
5061 awmnyg wnueyderp wnjuerpy | swmnig wnueyderp wnjuerpy|  aumig wnueyderp wnjuerpy
7661 WNUDUOD WNYJURIPY
61 F— PIIIM xo duog | PIIIM X@ ‘Tduog
WQ%H @ESE ESCE_UP—OU Eﬁzcm:uz\ uw @ESE EECCMUEOU ESM_.H&Mﬁ/.\
A‘.— Ezuwﬁzﬁu <v uUQHHOUG@* NHON \Auwm.:.pz QWHWMN ESCGE&UMM < 1 ES#M@SNU Eﬁzﬁm:u< 1 E—\SGUSGU Ezwﬁﬁﬁﬁ<
Fe0dIHRT . ] . (md) (o)
MO[[3K, ‘Je ‘s1a130 Suowre 910T (UIIBHIP [e19435) Tsoues-snyded y 7] stRudA-sn[[ided wnjuerpy| 7 suRudA-sn[ided wnjuerpy
uMOUNUN = X0q
fidwg Srurerqojoreak| groz | 8pEL- | 9-G681 aseqeieq . :
JUSLIIOD pue (3SIMISY30 pajels| Y1eAoY | F06I | ‘ZURy udpIeD) 3y} Ul Sweu [eurstQ ‘0dM {mo3) omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



198 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

9107 (ernisny) wnpdydonomy, (o) (o)
SIOPIA[G-LUUDIA [S91J WnNUeIppeI 'y | [S31] "D WNUBIPPEI WNJURIPY |  [S31] D) WNUBIPPEI WNURIPY
andyIuge, soff unoyrugeyy, (3mo) (3109)
SI00JA] WNIOJAP Y SI00A] WINIOJ3P Y| [S91] *D WNURIPPLI WNJURIPY | [S31] *D) WNUEIPPeI WNJURIPY
MM, saft WNWI[RIS “TeA WNJEIUND Y (amo) (ano)
[$914 D winuerpper "y [$914 D WnuUeIpper WNjuelpy | [$91] ) WNURIPPel WNjueIpy
ASPIueILg, sof B — (md) (3nd)
[S91 D winuerpper "y [S91] "D WNUBIPpRI WNJURIPY | [S31] *D) WNURIPPeI WNJURIPY
910z (ersny) . .
S1OPAA[ag-eUUdIA saft [$91 D wnuerpper 'y
SI-0G61
UI SILIOJUSAUT USHLIM-PUBY saft wnjesuny) 'y
ur ‘aeaderpod A[o ] urey
F061 saft “pSueT WNJeaund WNjueIpy | [$91] ) WNURIPPRI WNJURIPY | [$91] ) WNURIPPEI WNJURIPY
{SAUIRU PI[RA JUSIDHIP
$061 suadsaqnd wnjuerpy | iynyydg suadsaqnd wnjuerpy YIM (Iynyydg ST ydIym
JO AUOU) SIOYINE JUIDIP I}
ce61
(L6l apueId wnjuerpy (Srqure) apuerd wmuerpy | pripm wnpidyd£jod wnjuerpy
7061
061 YosZ0 Yoszo Yoo
wnuerAnsad wnjuerpy wnueraniad wnjuerpy wnueransad wnjuerpy
<861 . .
(UapaMS) WIOYPOIS 1umepad
1091100UI, 0861 (KemioN) o[sO 1 wnjepad 'y
(eruewoy) w0 %Z.wwm 1 wngepad 'y 1 wnjepad wnjuerpy "1 wnjepad wnjuerpy
WMMW suayed 'y
F061 “PIIIM suared wnjuerpy “PIIIM sudred wmjuerpy “PIIIM suared wnjuerpy
F061 apueIds] wnjuerpy (Srque) (pooerdun)
UDIOA 1Y TTpuer3s) wnjuerpy DA TIpueIds) Wnjuerpy
UMOUNUN = XOq
Adwg Srurejqojoreak| ooz | 8H6I— | 9-G681 aseqereq . ;
HUBUILOD pue (9SIMISUI0 Pajels| YAOY | FO6I | ‘ZUlRH uapiIeD) Ay ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) Ul) 3dINn0g

panunuo) ' ‘qer



199

Nat. Croat. Vol. 31(1), 2022

9107 "1y SIPIOYDIISOIL “1g "y SIPIOYI1ISOIL “1¢] "y SOpIOYSOIdL
(Auewrzany) Zyruway) eurwrer803d A1 ewruwrer303d£1) ewrwrer803d 41
avaderpodjoq urwo(] (PIrrm) umbauusy (- .mﬂmﬂw_ﬁmm
“wey “Asa( (‘PI[IM) eaIne 161 vaIme sunuergouw4n fwiod (PIM Bl H (PII:M
; eojuadre ewrwer3o1k) |  IeA prouydgH 2 umbauusp]
eunuerSouw4s) 10y swe] Tea )
(‘PITIM) eSpua8re eI0S013))
1961 ‘uSuoig (1) sapromoIeYy}
(16T u3uorg ‘u3uoig
$061 ol sapromtey) stiidojera) (1) saproxorfeyy suydojera)|  (7]) saproxdrfey stjdojera)
UI MAIPYHM 3] ury (1) erjdydoyday - at! AT
10T Ut MIIPU3L 9102 BRHIN AN AHTVDBIAICOIETY ey oy ydoydap ewwesSouy | () epjdydoyde) eururesSouy
910z (eL3sY) saft "1 swntoyizader "y
QIOPIA[RG-RUUDIA
sl awtojisadery wnjuerpy
F061 *1 swrtojizadery wnjuerpy "1 swntojizaden) wnjuerpy "1 swwrojizader) wnjuerpy
. . . . PIIIm X2 Tduog 3 PIITM @ Tduog 3
(stauaa-snypided “y) Joar1oour, saft « PIIIM wnpdydens) -y quing winypAydene; wnyuerpy | -quing wngrAydene) wnyuerpy
wnasox
saft 10U WNJEIDS “1eA WIIBUD} Y ((9[N0) "MG WNIBU} WNJUBIPY | ¢()[ND) MG WINISU} WNJURIPY
161 TYIUOSNSIS,] WNJURIPY
uOsSNSIa,] wnjuer (S1qure)
7061 H d WUepY SI00JA['[, TTU0SN 18] WnjueIpy
; . . da61 (B1quee) .
¢ 9SuRAdIR], "MG WINIBUR) "y F061 sah asuakaIe] WNjueIpy SI00\[, 35UAopE] WnyuEIpy ‘MG WINIIUS) WNJURIPY
(Srquue) 2100 (paoerdun) azoop
F061 winidydopoys wnjuerpy |- 1 wnyAydopoyr wnjuerpy -1 wnyAydopoyr wnjuerpy
910¢ (erusny) .
s1ay30 Suowre pajnoids osfe SIOPAA[ag-eUUdIA wmnjedatten, [$91] WNURIPPeI "y
crel “IRA *[0J WNJE3UND WNJURIPY (3mo) (3rmo)
$061 [$91 D WNUBIppeI WNJUeIpY |  [S91] ) WNUBIPPEI WNJURIPY
uMOUNUN = X0q
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G6SI -aseqeie( . :
L) pue (3SIMISY30 pajels| Y1eAoY | F06I | ‘ZURy udpIeD) 3y} Ul Sweu [eurstQ ‘0dM {may) Omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



200Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

snyryoodo]
10 STTUOTWIH JO WAUOUAS

(oraoerpodA(oy)

©a3q p[nod , stvydoutuiny, 8661 Squuer] epuedar straydouursn umowyun |
T O— noydg (urnyg) epuedar sqjog
Jo A10)URAUT USPLIM-PUEY € UT
910 (erusny) ] ) YUasIy
SIPIATG-TUULA [ue1 ('s10.) SIPLIA BIR[[3]| [IueI] (SS10]) SIPLIIA Bae[[d] (~165104) STPHILA SHIUOTUSE]
1q- ‘paut
9107 (erazem) e3ra 22 (1Y) eyere] BvIR] 3 B BRI (0013 syrmeanyas SHIUOMISY
910¢ (ersny) . H00H
QI9PIA[IG-BUUSIA oh oh PlOOH BHOJIPUMOL Bell2d (15101'D)) BI[OJTPUNIOI BIR[[3]
(Siqure) “quagsLIy (18104
7061 CHOJIPUMOL SINSOIY 9Zumny| SNI[OJIPUN}OI SNIOSO[[Y *0)) BI[OJIPUN}OI SIIUOTWIE]
910z (erusny)
SIOPIA[IG-LUUIA
$961
PIEd PIJONIISU0dAI (uqnday yoaz3) anSei
761 ejewrfed spruorway *71 eyewrfed spyruonuaEy "1 eyewrfed spruonuaL]
(urwo( (7) sejueIRW AT A .
(soads aufuad.ag) (e1q1ag) Eomm%o@ saujuel1ay) 0 pasueLp) (1) eyueIEW WMMWUWM«M (") eyueTEW 9; MMWMMU
1q13G) IN ! | 3Gy () FEJULICL LUICIOYION 1) oed oelo} d 1) ¥ HruorweH
020z Arasmp gaidez ©SOUE] SAJUE[IDYD)
WreypuIp 3 ZSTID) (XU uoreq ' d UIASLIYD
esouey strdorAn 910¢ 15N qpidez ESOUBL SOUUEIIR) (XypIA) eSOUE[ SaYIUE[IBYD (‘*XYPIA]) BSOUE[ SHIUOTWIL]
asnoyssel3 gcer| ou ‘[ueL] ejejsey eae[[9]| YUr] (‘MG) SOUR[IWO[ED BIR[[d] HURISHID
j0 A10jUBAUT USRLIM-pUEY UT : (‘MG) SoUB[PWIO[ED SHTUOTWAL]
“YUI)SLI
sah sury () eandindone (g| yury (77) earndindorje eaeqp g (] eandindoxe mMEQEMM
/107 K1asimp gaidez ejepa, eyewrred steydokioq
. uIH (PIIm) erewred quajsLIyD
7061 PIIIM erewed stoig “1eA 39 (7]) eyepad susydohioq WINIOLIBYDR SHIUOIWIL]
aeaderpodAjo g
“wrej ‘Asa(] ewrueISouwio) sah ‘dds sururerSouw 4o (d-d) 7 spruorwsyy (d-d) "1 spruorwagy
= swurerSouw o)
UMOUNUN = XOq
Adwg Srurejqojoreak| ooz | 8H6I— | 9-G681 aseqereq . ;
HUBUILOD pue (9SIMISUI0 Pajels| YAOY | FO6I | ‘ZUlRH uapiIeD) Ay ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) Ul) 3dINn0g

panunuo) ' ‘qer



201

Nat. Croat. Vol. 31(1), 2022

(stpuerd sty sdeya g (161 stpueid ‘A eaeIASre g -ds sty ‘ds sty
edstn s1ayJ sdeyro g (16T edst eae1fSre “ds stray g ds sty
soh 761 100N earIASIE |
(61 . (Bique) .
5061 vae1ASre J 5100\ eoeIASIe StIIy QI00JA" ], BaRIAS1R SLI9) ]
deaoeprod Ao
“wrey, ‘sasnoysser3 sah -dds sty g " SLJ S
3y ur / 0noIn) ayy Ag,
GG6[ ur asnoysse[3 ]
10 £SO USRI M-PUEY U G661 (Auewran) urfrag 'Asa(] earnydns swurerouwdoy
N,mmH eaInyns swrwerdouwAn
el
oo UOXEJA] UOXEA
(mg) earnydns eunuerorkyg| (mg) earmnydns eunuer3orkyg
"}I0Y eueaydne| . S1qure) Yoy
ewrwreSouwAn) osye, {161 BUAYONE] AUUIEI3ouw) eueayone| ewweiouwAn)
(1zoz
esor1o[3 rea wnjAydoziyos , e (9[nd) (1ayeg
eurureISouwAn) 416D 0} 208 “}10H esoriof3 e[[Aydoziyos ewrurerouwdo
$061 ©SOLI0[3 dururerSouwr4n) ewuwrerSouwAo) sdeyrad) .
se £1mjuad aygl Uoxe (uewua] X2 Joxeg) UAS) uoxepy (1axegq)
J0 saurzeSew [ernnonIoy uj epidydozips ewrwesorkig e[jAydoziyos ewrwrerdorkyg
(16T (Srquue) ey wnjAydosAryd eqAydosAryd “rea syury
F061 erifydosdryp suruesouwiy eunuerdoutAn) erdydos£ryp ewrwrerdorfy g
(Siquue) 1oxeg UTWO(] X3 UOXBIA
sapads st A1qeqo1q 7061 wingssoduiodap sururerSoutu o ejsodwodap ewrurerdouwAo eruodosAryd euruer3o1kyng
(S1quue) ‘pno]
sanads sty A[qeqo1 ] $061 WINIuosseur swurer3ouuin uossew euesSoutdn
161 “pup) soue[EWO[Ld yur] sur]
safl ¢ st1aydojera)) 0y paueypd ‘(ymey)| . i :
F061 souejpuio[es surrexdouuicn (1) souepwores ewrurer3o1AyJ| () souepwored ewrwrerdo1ki g
9102 (ersny) . ) .
SIOPOA[ag-PUUdIA e eroyIpI00 LAAR] e erjojipIod eane[] 3e] erjoyIpI0d LAAL]]
uMOUNUN = X0q
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G6SI -aseqeie( . :
L) pue (3SIMISY30 pajels| Y1eAoY | F06I | ‘ZURy udpIeD) 3y} Ul Sweu [eurstQ ‘0dM {may) Omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



202 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

’€61
aeaoerpodAjo “urey (16T safl sn/er[oy13uo] st *1 er[oyr3uo] SL1a) ] eI[OJI3UO[ SLId)
7061
1mg M (PRI X2 [Ig'm) ) . SIULIOJISUD
9LLIOJIA SLI)J A[qeqol ], 7061 #CHOPIA SHAL (B1qure) y eLi0pIA Sk “TeA "JULINg STULIOJISUD SLId) ]
(16T SIULIOJISUD SLID} ]
5061 “WLINg STULIOJISUD SLId) ] “JULING SIULIOJISUD SLID) ] ‘JULINg STULIOJISUD SLI9) ]
WMMW sWIM 'd (Brquue) Jy (IpasWILM LI}
JIHOSWIM/IHISWIM, . oA - . . . . .
] om0 S1191g }10L] saft 110U TIJIOSWIM ‘TeA ] BITRID (] (‘Srquure) J IIHISWIM SLI9) ] (3[Mo) "7 ed1AId S} J
HAMIOY /HIMOY, safl "}I0Y LISMOI “TA ] BIIIRID ] (3(nd) "1 13RI S1IRYJ (71n2) 1 LOAID SLIRAYJ
"] 231D SLIBYJ MOE] : : : : : :
LIdIYINeD), T BIGAID ] (HOE] safl 10y Lanynesd Tea - eonan | (Biqure) 1oy onyned stia) g (3[no) *7 ed1AId SLIAY]
Joleyx], edon3am +J Ajqeqoxd NMMW JTofewr a1 J (3[nd) "1 ed13aId SLIBY ] (3[no) "7 ed1AID SLIAYJ
13
sa10ds woiy umoid
s1130 Suowre pajnoids mau 9107| s saft "}I0U] BJRISTID TRA ] BIIRID (] (3[mod) "7 ed13OId S1IBY ] (3[no) "7 ORI S} I
feJeISLID), ] LIRID ] (MOE]
s191o Buowre pajnoids mou safl BJBIUIT-0q[V, "] 1D (3no) 1 ©d13AI SII: (3(no) 7 211D LIS
{BJRRUTIOqTY, *] BOTIOID ] O] 910C BJeaUl]-0qV, T BOHRI ] [N2) ] BRI SLIRY] H[1N2) ] BIRDID SLIS}]
S21-0G6L Ut dSnOYsse[S saft “{OOH Bjeaur[oqe ‘TeA a1 | (3no) 7 ©d13AID SLI! (3no) 7 213D SLIS!
J0 SOLIOJUPAUL USRLIM-PUEY Ul 00H ejeaufoq HeDd 3[ND) ] BRI SHIY 3[1) ] BILADD SHY
WMMW ©JEIUIOqE "A BIIOID ] (3[nd) "7 ed13aId SLIBY ] (3[no) "7 ed1AID SLIAY ]
sa10ds woiy umoid woff A eotaDs -
s1a130 Suoure panoids mau 910¢ TeReR d
seaoerpodA[o  “urey 7661 saft ©D1}ID 113} ] "] ©O13ID S1IB) ] " ©O1}ID ST} ]
sl "] ejumenq g "] ejumeIq STIA) J "] eJumenq stalJ
asnoysse[3 1661 e — @oﬁs@ @oﬁ:m
3O AI0)UDAUT USPLIM-pURY UL JUaIAHIp Yim eyndre ] 291y3) JUBIOHIP Yim enie  Inoj)
UMOWUN = X0q
Adwg Srurejqojoreak| ooz | 8H6I— | 9-G681 aseqereq . ;
HUBUILOD pue (9SIMII0 Paje)s| DeAOY | F06I | ZUH uapiIeD) Ay ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) Ul) 3dINn0g

panunuo) ' ‘qer



203

Nat. Croat. Vol. 31(1), 2022

“OO] @eaderpodAio,
wmm W tumoiq stiopodApy X9 wg [ TUMOoIq EE%MQ%M wg [ :Esﬁoﬁ ma_umvom\mm
(1207 ‘MY ©1A 910T ‘I-Ddd) 2ed0eL1e3], - STTVIAOIATOd :A[1wre, % opejd/opiQ
Afredop (ermsny)
Surpeaids ‘sarods woxy umord E%Nwwm.m::wﬂ\/ st T eenIA " BJENIA SLID}] "] BJRIA SLIS) ]
s1a1j0 Suowre panoids mau :
(eadeprIa)]) ejumeripenb
S119)J 'u£S Se paALLIR — WG . . . .
{ (quny) esur susdonsty, sah 733y eyumnerpenb o 7)3y] ejrnerrpenb sty g 7)oy eyumerrpenb sty
G107 PIReA0Y UT 112
saft BJRISLID), TI0] ePYIINW SLId), (B1quie - vyssiog BJRISIID), TI0] ePYII[NW SLId),
! e i ' ©JR[NLLIdS SLId) ] AJuo) umowsyun| e i '
stpuerd sty sdeyzad $061 7 StpueiS eje[ILLIds SLId) ] -ds sty ‘ds sty
" mwiouwmmﬂwm_mmwﬂwwwﬂwmwww saft ©JRISLID “TRA RJR[NLISS SLIS) ]
P061 JRISLID LIR[NLISS SLIA}] (S1quue) 310y eyeiSLId SLRy ]| (paoerdun) “uouy ejejsLId S ]
1104 epgnynur
safl
1 03 padueyd “§ eJe[nLISs
o mmtogwmw\ywmﬂwwﬂmhmmwmw 561 (Aredungy) padazg sah BJR[NILISS ]
S3I-(G6T UT asnoyssed
jo motoucm.\/ﬂm_mmwt.t\s-vmg M: ol ePHRINUd
(oeaderpodAjo ey
$06T ur se 7] sem 1 aumnsaxd 161 saft BJR[NIISS ]
ued 9M J1q I0YJNe Ue JNOYILM)
. (Brquue - yss104 .
5061 AR SURAY| o D umouyun 110 BPHHW S}
(c10z
19BA0Y) BJRIA ] JO WIUOUAS oof JajIopuaryyg
© 3 0} PIIAPISUOD U0 SeM 0} 20 “ I[OJISUO =,
©I[0J13UO] ] dseqERIep INO U]
S21-0G6L Ut dSnOYsse[S safl 7 erjoj8uoy st
JO SILIOJUSAUT USPLIM-PURY UT RS :
uMOUNUN = X0q
Kydurg -Srureyqo jo xeak - | 9- :aseqE)R
L) uv:amﬁom._ipwm«% paress \\UM%MM wM%MH MMMMM UdpIED) 3y} Ul SWeu _a_mmumum ‘0dM {may) Omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy T ‘'qeLr



204 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

9t0c : njqo ° “I0[, eSNJqO LISPOO, (oeaderua|dsy)
(Auewrzon) gruway)D HICL S0 M 'L BSTHAO BISPOOM 1107, (‘Bua1dg) esnjqo erspoop
(IZ0Z ‘9PM AV 1A 910 ‘T-Ddd) 2e99eISPOOM ~ STTVIAOJATOM -A[TWeq 3 9pep/sopI0
PN (¢paredsstu)
(prm) ereoniy g sdeyzad I, ereund, strojdoday g, umowun umowopun
(i) seadepuaydofi - pdwang
poyog stysnyed sueyd APy L 6L (1) styd Aoy wnrpoxydan
(UOHOAD
sat-0G6[ ut A1a3porx wnurdy . (‘quny 1) susngyuod stayd Ay (oeaoeruadsy)
JO SILIOJUSAUT USJJLIM-PUEY ss6l ol Aexyy spoidipys suadodia Tea = suad Aoy suaydohiq noydg stsnped suyd Aoy,
Jumipoaydap) umousyun
‘[MNAIN (eaoerus[dsy) pmnarN
7061 asuddLI0qaLAOU WINIPIdSY (1) s1suaderogaaou sudAPYL | (*]) sisuaderogaaou styd APy T
. . UOLION'AD (oraoerus[dsy) UOLION'AD
910z (wridjeq) drampuy UOHO'AD (AS3() Iypuny| "y, (asaq]) mypuny susd APy (asaq]) mypuny suard Ay
020z (Auewrian)) . 101001 ] (oraoerusdsy) 103001
10309[]00 djeartd 10101 (994) B4ePI0 YL (99) eyep1od strayd Aoy 1, (93) eyep10d std Aoy,
Sury) (peaoeruadsy) Sury)
$061 HSIAE WY | 00,40y nsiqreq syl (Susidg) nsiqreq susdARUL
910C Sury) (1xyeg) Bury) (1xeq) (eeaderuodsy) Suryy
(Auewrzany) Zruway) pwoppaq stayd Apyyereg owoppaq stRjdApyyere | (1oyeg) owoppaq stayd APy L
(170 ‘9PMdV 1A 9107 ‘T-Ddd) 2eadepraid APy I - SHTVIAOIATO :A[We] 7 9pep/iopI0
910¢ (e1msny) Todo) a3pays (seaderpodAjog) a3pays
QI9PIA[IG-BUUSIA (‘mopy) eorue[£oz XI[yIANY) (‘mnopy) eorue[£az errepa], (1INOL) edTUR[IAZ BLIRIII],
UOLIOA! ©L1e)03], JO Sa10ads JuaraIyIp
7061 wngojye) wnpidsy "A'D (99.]) BUBDIXOW BLIRIOA] | OM] PUR SIOUINE JUSIJIP OM)
. . . ] (oeaderpodAjoy)
saf 2doD () errenomn errepay, 12do) (77) errenom errepay, pdory (-]) eeynop erepa
. (oeaoerpodAjoy)
F061 ejume eAnjoqA[o | 1591 °D (M) BILINE BIWIASOUD)S CAPUBLY'S (MS) TLNE PLIEa]
uoxej
) (‘B1quue) ooy (oeaderpodAjoy)
ewI3110 21 JO (oureu pipe cIel asuadiryq wngpodiiog wmnutddiryd wnrpod£jog ‘;pdo) saprorpidse errejoay,
Y3 SI SIYJ 3B} 2INS JOU We |
UMOUNUN = XOq
Adwg Srurejqojoreak| ooz | 8H6I— | 9-G681 aseqereq . ;
HUBUILOD pue (9SIMISUI0 Pajels| YAOY | FO6I | ‘ZUlRH uapiIeD) Ay ur aureu [eurdLiQ ‘0dM max) omed

10U JI ‘e1je0I1)) Ul) 3dINn0g

panunuo) ' ‘qer



205

Nat. Croat. Vol. 31(1), 2022

(1202 ‘qeM gV 14 910g) dnoiny AuaBohyg a1dydopAiag oy 03 Surpiodde ‘surdj jo sdnoxd urneredas smoi ur pad
-ueLIE dI€ SII[IWR,] PUB SIPR[D/SIOPIO) 0} SUOLRI[LFY “(PII[NSU0D Sem dseqeje(] edIjeol)) eIo[] ‘sa10ads aATjeu uerjeor) 10J) UWId) Yoed uo ejep [euonippe spidap
uwnpod 3se "(ISIxa yons 1) Jurure3qo s Jo 1eak pue [errojewt juefd Jo 90IN0S 3} UO UOTJEWLIOFUT 3} SILLIED / UWN[0)) (§F6] PUt 06T U99MIS] SOLIOFUSAUT
uapLIM-puey) paystqndun 1o (G10g) J1XeAOY I0/pue (9-G68T) ZUIDE] Ut paysiiqnd :U1a Yoes 10§ UOTJRWLIOJUT JO S9DINOS [eUISLIO 31} UTRJUO0D 9 pUk G “f Sumnjo)

", seqeje uapien) ay)

ur aweu [eurLiQ),, (UWN[Od PIg) pue ‘QUIUQ LIO[] PLIOAM Y3 03 SUIpIoddk sureu sures sy Surmoys (uwnjod pug) ,O:dM,, 43 03 paredwod ‘DuIfuQ PHOAA Y3
JO SJUE[J A3 U U3dS Sk (JZ07 “TqUIadd(]) SWEU-UI9) oed JO SMalA a3 s1o1dap ,(may]) OMOJ,, T uwm[o)) 'sisi] uayim-puey pue spred-raded pasnai ayy woy
PoASLIIAI SALIJUD ,UdppIY,, Surpnpur ‘1707 pue G681 Uaamiaq ‘qaideyz Jo AJISIDATU( ‘@0USIDG JO AJ[Nde] S} JO USpIes) [edIUejog Ul PALIOJUIAUL SUI] T *qeL,

SOI[IUIR] SNOLIBA 0} PoI3}eds
are s- wnipidsy, Aepoy ‘snuad

(oeaoerpodAjog “Ae)) eLIe}da],

(ea0RIIRIOA], “ARD) BLIRIIIT,

Mwmwwﬂr_mvwﬁwuo%ﬂ MMEMMMWMNMM STOLEA ol dds umipidsy j0 wAuou4s) ‘dds wnipidsy | jo wAuouAs d-d) ‘dds wmipidsy
se w&z«: szmowu Aqeqoxd
PaJRUILIAJOPUN ‘SNOLIBA :A[IUIR,] 2 SPR[D/IDPIO
910¢C euRHUIINE] (dsqns umousjun) 68%_:&%3
(Auewrany) AU ‘dsqns eurndoos erspoopy | uoreq *q eurndoos erspoopy weqpui euenuaine] dsqns
: : : : : uojeq )y eurndods erspoopy
9102 . (eeaderuadsy)
(fuewsen) Anways uowwo| serourwn(d Ay | uourwua| serouwrwn(d eISPOOAL wowwe] sesownid eispooy
UMOUUN = X0
Aydwg Burejqojoreak|  Groz | SE6L— | 9-G6SI -aseqeie( . :
oo pue (9SIMIIUIO0 PAJeIs| YIeAOY | FO6I | ‘ZUBBH uapIes) 3y} Ul dureu [eurdLiQ ‘0dM max) omod

10U J1 ‘e1e01)) UI) 3IN0g

panunuoy 1 *'qer



206 Kovati¢, S.: Plethora of Plants 7 — Collections of the Botanical Garden, Faculty of Science, University of Zagreb

Four seasons in the Garden fernarium: majority of species are planted outdoors, while tropical ones are
brought out with pots in May, to over-summer. 1) Spring. 2) Summer. 3) Autumn. 4) Winter.



