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The checklist includes tree, shrub, dwarf shrub, woody liana and epiphyte species that
occur or have occurred in Hungary except the settlements and other intensively utilised
objects. 437 dendrotaxa were included and evaluated in this list. This means 281 species, 22
subspecies, 128 nothospecies and 6 nothosubspecies. Based on the indigenat, 260 native, 92
alien and 9 cryptogenic dendrotaxa live in Hungary, furthermore 54 cultivated dendrotaxa
and 22 dendrotaxa with questionable occurrence. Analysing the invasive status of alien
species, 19 invasive or being in the early stages of invasion, 12 naturalised and 61 casual
dendrotaxa can be distinguished. According to residence time status, the number of ar-
chaeophytes is 16 and that of neophytes is 76. Of the 260 native dendrotaxa, 9 were extinct
or presumably extinct. 44 dendrotaxa are considered to be proven endemic, and there are 8
subendemic. Of the 134 nothotaxa on the list, 14 are artificial and 120 are of natural origin.

Key words: alien plants, dendrotaxa, Hungary, hybrids, native plants, nomenclature, spe-
cies list

INTRODUCTION

The purpose of species lists, flora lists, or according to current terminol-
ogy standard lists and checklists, is to provide an account of the members of
the flora of a given area, taking into account new knowledge of nomenclature,
taxonomy, biogeography and ecology to utilise in basic and applied research,
education, and practice (e.g. forestry, agriculture, nature conservation). This
study undertakes to process the dendroflora of Hungary in such an approach.

In the last quarter of a century, checklists discussing the vascular flora
have already been made in the surrounding countries of Hungary and in the
neighbouring countries of Central and Southern Europe, such as: Albania (Ba-
rina ef al. 2018), Austria (Gilli et al. 2019), Croatia (Nikoli¢ 1994, 1997, 2000),
Czech republic (Danihelka et al. 2012, PySek et al. 2012), Germany (Buttler
and Hand 2008, Buttler et al. 2018, Wisskirchen and Haeupler 1998), Greece
(Dimopoulos et al. 2013), Italy (Bartolucci et al. 2018, Galasso et al. 2018), Po-
land (Mirek et al. 2002), Romania (Oprea 2005), Serbia (Niketi¢ and Tomovi¢
2018), Slovakia (Marhold and Hindak 1998), Slovenia (Trpin and Vres 1995),
Switzerland (Juillerat et al. 2017), Ukraine (Mosyakin and Fedoronchuk 1999).

© 2021 The Author



228 BARTHA, D.

The first checklist in Hungary in the current sense, processing vascular
flora and covering the entire territory of the country, was compiled by Rezs6
So06 (Sod 1980), which is based on his detailed, multi-volume work on the
processing of Hungarian flora (506 1964-1973). An abbreviated and improved
version of this was later published by Szaniszl6 Priszter (Priszter 1985). A
list of taxa supplemented with several attributes (e.g. floristic, coenological,
ecological, nature conservation) was published a decade later by Horvath et
al. (1995). After the turn of the millennium, Robert Vidéki and Viktor Virok
prepared a checklist (Vidéki and Virok 2004) to help the Hungarian flora map-
ping and the compilation of the plant identification book, but their publica-
tion was unfortunately not used in the compilation of the mentioned works.
A list of taxa for archaeophytes (Terpo et al. 1999) and neophytes (Balogh et al.
2004) was also prepared based on a set of criteria.

The checklist containing only dendrotaxa was first published in Hungary
a good quarter of a century ago (Bartha 1992-93), which was later followed by
improved versions (Bartha 19994, b). The list of adventive taxa of dendroflora
has been published in several updated studies (Bartha 1999¢, 2000, Bartha and
Csiszar 2004). A special checklist containing only Rosa taxa was published by
Kerényi-Nagy (2010). A recent list-like compilation was made of some degree
endangered, and of invasive or potentially invasive alien tree and shrub spe-
cies (Bartha 2019, 2020). The purpose of this list of dendrotaxa is to appear as
an updated version of the previous lists compiled in a similar way, to draw
attention to the changes, and to provide an incentive effect on the potential
compilers of the long-missing list of vascular plant species in Hungary.

MATERIAL AND METHODS

Range of dendrotaxa and study area: The list includes tree, shrub, dwarf
shrub, woody liana and epiphyte species that occur or have occurred in Hun-
gary, but do not include semi-shrubs. The list does not take into account the
woody plant species planted in Hungarian settlements (urban areas) or they
only established there, due to their large number and the temporality of es-
tablishment (these can be studied in Bartha’s (2020) work), and also the inten-
sively utilised objects of the urban suburbs (e.g. Christmas tree plantations,
seed orchards, castle parks, arboretums, motorways).

Systematic and taxonomy: The checklist lists dendrotaxa in alphabetical or-
der, and the valid family names are given in each genus based on modern mo-
lecular genetic knowledge, established by the Angiosperm Phylogeny Group
(APG1V. 2016, Stevens 2001 onwards, WCSP 2021) for angiosperms and Chris-
tenhusz et al. (2011) for gymnosperms. Within genera, the list includes species
aggregates in the original interpretation of Manton (1958), species, specioids
in the interpretation of Jirasek (1964), and subspecies. The delimitation of the
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latter — which has caused many misunderstandings so far — was based on Go-
vaerts’ conception (WCSP 2021): “Distribution range separate (so that non-
overlapping rings can be drawn round them on a map) or nearly so, gene flow
absent or very restricted between the infraspecific populations and differing in
characters that are significant for taxonomic species differentiation within the
genus.” The previously used s. I. (sensu lato) and s. str. (sensu stricto) taxon
conceptions were discarded due to their difficult interpretation, and the hi-
erarchical species aggregate and species or species and subspecies categories
were used instead. In addition, the list includes hybrid nothospecies aggre-
gate, hybrid species (nothospecies), and hybrid subspecies (nothosubspecies).
Interpretation of nothotaxa is based on the work of Stace et al. (2016).

Nomenclature: The scientific names were given on the basis of interna-
tional databases (Euro + Med 2006 onwards, ILDIS 2010 onwards, IPNI 2004
onwards, TPL 2013 onwards, POWO 2021), and in case of any discrepancies,
individual consideration and decision was made. Application of nomencla-
ture rules were applied to natural taxa according to ICN (= International Code
of Nomenclature for Algae, Fungi, and Plants) (Turland et al. 2018, Shenzhen
Code; Wiersema et al. 2018+ continuously updated, Appendices I-VII), for cul-
tivated taxa according to the ICNCP (= International Code of Nomenclature
for Cultivated Plants) (Brickel et al. 2016). Abbreviations of author names fol-
low Brummit and Powell (1992) as incorporated in and further developed by
the IPNI (IPNI 2004 onwards).

Valid taxon names are printed in bold italics, except for family names,
species aggregate, nothospecies aggregate, and auctor names. Family names
and auctor names are published in normal letters, species and nothospecies
aggregate names in italics, not bold letters. If there is a new name combination
for the taxon, or the name is validated at a different rank than in the original
protologue, the basionym is always given. In the case of synonym names only
the more frequently used in Hungary were indicated, a complete list of them
is impossible and meaningless due to space limitations. In the case of hybrids,
the hybrid parents are also listed in alphabetical order. Basionym, synonym,
and hybrid parent names are in italics, not in bold.

The nomenclature notations and abbreviations used and their resolution
are as follows: agg. = aggregatus (aggregate, a group of closely related species
within a genus); auct. = auctorum (of author(s), of various authors but not the
original one); bas. = basionymon (basionym); comb. nov. = combinatio nova
(new combination); cv. = cultivarietas (cultivar, a cultivated variety); em. =
emendatus (amended), emendavit (an by); et = et (and, &); et al. = et alii (and
others); ex = from; excl. = exclusus (excluded); f. = forma (form); gen. fem.
cons. = genus femininum conservandum (feminine gender to be conserved);
gen. masc. cons. = genus masculinum conservandum (masculine gender to be
conserved); hort. = hortorum (invalid horticultural name); in = in (to connect
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the names of two persons); incl. = inclusus (included); microsp., microspp. =
microspecies (a unit of a species aggregate); nom. cons. = nomen conservan-
dum (conserved name); nom. cons. prop. = nomen conservandum proposi-
tum (a name proposed for conservation); nom. illeg. = nomen illegitimum
(illegitimate name); nom. inval. = nomen invalidum (name invalid for some
other reason); nom. nov. = nomen novum (replacement name); nom. nud. =
nomen nudum (name invalid since without description); nom. rej. = nomen
rejiciendum (rejected name); nom. rej. prop. = nomen rejiciendum propositum
(a name proposed for rejection); nom. utique rej. = nomen utique rejiciendum
(supressed name); non = not; nothosubsp. = nothosubspecies (nothosubspe-
cies); ortho. = versio orthographiam (orthographic variant, spelling variant);
orth. cons. = orthographia conservanda (orthography conserved); p. p. = pro
parte (partly, in part); s. l. = sensu lato (in a broad sense); s. n. = sine nomine
(without name); sp. = species (species); s. str. = sensu stricto (in a narrow
sense); sensu [author] = according to [author]; subsp. = subspecies (subspe-
cies); stat. nov. = status novus (name at new rank); syn. = synonymon (syno-
nym); var. = varietas (variety); vel = or.

Life forms: Life forms are given based on detailed categories developed by
Bartha (1999d) based on the Raunkiaer system, but only the main groups are
reported here, which are: T = tree, S = shrub, DS = dwarf shrub, L = liana, E =
epiphyte. Transitional types (T-S, S-L) are possible.

Status: Status is given based on several criteria, for example groups ac-
cording to indigenat, invasion status, residence time status, cultivation, en-
demity, origin of hybrid taxa are indicated.

a. Indigenat (origin) and invasion status: The categories and definitions fol-
low the work of Lambdon et al. (2008), which are slightly modified as follows:
N = native plants (indigenous) are taxa that have originated in a given area
without human involvement or that have arrived there without intentional or
unintentional intervention of humans from an area in which they are native.
The definition excludes products of hybridisation involving alien taxa since
human involvement in this case includes the introduction of an alien parent.
A = alien plants (exotic, introduced, non-native, non-indigenous) are taxa in a
given area whose presence there is due to intentional or unintentional human
involvement, or which have arrived there without the help of people from an
area in which they are alien. Taxa can be alien to any definable area, e.g. conti-
nents, islands, bio- or ecoregions, or any political entity (e.g., countries, states,
provinces). Within this category, the following can be distinguished: Cas =
casual alien plants are taxa that may reproduce occasionally outside cultiva-
tion in an area, but that eventually die out because they do not form self-re-
placing populations, and rely on repeated introductions for their persistence.
Nat = naturalised alien plants are taxa that sustain self-replacing populations
for a period of time long enough to experience extreme climatic events in the
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area, and reproduce without direct intervention by people (or in spite of hu-
man intervention) by recruitment from seed or vegetative parts capable of
independent growth. Inv = invasive alien plants are a subset of naturalised
plants that produce reproductive offspring, often in very large numbers, at
considerable distances from the parent plants and thus have the potential to
spread over a large area. The definition is not bound to a type of habitat, hence
a species may be invasive in natural or human-made habitats.

In addition to the above two main categories (N and A), Carlton’s (1996)
interpretation also distinguishes the following category: C = cryptogenic
plants are those in which it cannot be with certainty decided whether they are
native or alien to a region.

The indigenate is determined by Bartha et al. (2015), taking into account
the special literature on the taxon, the invasion status was granted according
to Bartha (2020).

b. Residence time status: The categories and definitions follow the work
of Lambdon et al. (2008), which are slightly modified as follows: Arch = ar-
chaeophytes are alien species introduced to the region during the period since
the beginning of Neolithic agriculture and the end of Medieval (discovery of
Americas, approximately the year 1500 AD). Neo = neophytes are alien spe-
cies introduced to the region after the year 1500 AD. Residence time status
was determined on the basis of Gyulai (2001) and the literature on taxa.

c. Other categories: Cult = cultivated plants are taxa or nothotaxa that, re-
gardless of their indigenat and origin, are propagated and maintained by hu-
mans for some purpose. Hung.? = taxa and nothotaxa have been given this cat-
egory whose occurrence in Hungary is uncertain and needs to be confirmed.

It should be emphasised that the above categories may be combined for
individual taxa and nothotaxa. Some important combinations are interpreted
as follows: N / Nat or Cas = native in one part of Hungary and naturalised or
casual in another (e.g. Fraxinus ornus, Alnus incana); N / Cult = native in Hun-
gary and also cultivated at the same time (e.g. Prunus avium); N / Cult / Cas
=native and cultivated in Hungary, but escaped from cultivation and casual
in appearance outside the native area (e.g. Taxus baccata); Cult / Inv or Nat or
Cas = cultivated in Hungary, escaped from cultivation and became invasive,
naturalised or casual (e.g. Acer negundo, Juglans regia, Platycladus orientalis);
Cult / Arch or Neo = only cultivated archaeophyte or neophyte in Hungary,
no escape can be experienced (e.g. Prunus persica, Taxodium distichum).

d. Endemity: In its own interpretation, End = endemic (“Hungarian en-
demic”) is a taxon that occurs or has occurred only within the area of Hunga-
ry, and SubE = subendemic is a taxon that occurs or has occurred in Hungary
and in a neighbouring country (Austria, Slovakia, Ukraine, Romania, Serbia,
Croatia or Slovenia), regardless of its area size. The definition of endemity is
based on the work of Bartha (2019).
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e. Origin of hybrid taxa: Ntl = natural (spontaneous) hybrid is a taxon
whose development human has no direct, at most only indirect role, Art =
artificial (anthropogenic) hybrid is a taxon whose development human has
direct role. The origin of hybrid taxa was determined based on the literature
reported for nothotaxa.

Symbols: ? = questionable (e.g. taxonomically doubtful, records from
Hungary need confirmation, doubtful status), t = extinct or possibly extinct,
x = hybrid formula.

Literature: The literature on the genera discusses the current interpreta-
tion and division of the genus, the literature on the lower taxa of the genera
deals with taxonomic and nomenclatural problems, its occurrence in Hun-
gary, and the status of the taxon. For the most part, only the relevant literature
of the last quarter of a century has been considered.

RESULTS

The current list of dendroflora in Hungary, the indicators assigned to
the taxa and the literature are given in Appendix 1. A total of 437 dendrotaxa
(species and subspecies, nothospecies and nothosubspecies) were included
and evaluated in this list. This means 281 species with no or only one subspe-
cies living in Hungary (including the autonyme subspecies), 4 species (Acer
tataricum, Daphne cneorum, Prunus mahaleb, Ulmus minor) with 2-2 subspecies
living in Hungary and 4 more species (Cornus sanguinea, Crataegus monogyna,
Quercus robur, Viscum album) whose 3-3 subspecies live in Hungary. Num-
ber of subspecies analysed is 22. For hybrid taxa (nothotaxa), there are 128
nothospecies where there are no nothosubspecies or only one nothosubspe-
cies, for another 1-1 nothospecies (Crataegus xsubsphaerica, C. xmedia) 2 and 3
nothosubspecies were listed. Number of nothosubspecies analysed is 6. There
is one another species (Vitis vinifera) within which 2 subspecies and 1 notho-
subspecies have been added to the list. In addition, 6 species aggregate (Cra-
taegus rhipidophylla agg., Prunus domestica agg., Pyrus communis agg., Quercus
petraea agg., Q. pubescens agg., Vaccinium oxycoccos agg.) and 2 nothospecies
aggregate (Crataegus xmacrocarpa agg., C. xsubsphaerica agg.) have also been set
up for better placement and interpretation of certain critical taxa. The micro-
species included here were evaluated by species rank.

Based on the indigenat, 260 native, 92 alien and 9 cryptogenic dendrotaxa
live in Hungary, furthermore 54 cultivated dendrotaxa and 22 dendrotaxa
with questionable occurrence. Their distribution based on taxonomic ranks
(species, subspecies, nothospecies, nothosubspecies) is shown in Table 1. Ana-
lysing the invasive status of alien species, 19 invasive or being in the early stag-
es of invasion, 12 naturalised and 61 casual dendrotaxa can be distinguished.
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Table 2
Distribution of dendroflora members in Hungary according to their lifeform and sta-
tus (life form: T = tree, S = shrub, DS = dwarf shrub, L = liana, E = epiphyte, T-S and
S-L = transitional types; Invasion status: Inv = invasive, Nat = naturalised, Cas = casual;
Hung.? = records from Hungary need confirmation)

. Indigenat .
fl(;lrf; Native Alien Cryp.to- Cul(;l\;;ted Hung.? Total
Inv Nat Cas genic
T 113 10 6 36 7 44 4 220
T-S 10 2 3 4 19
S 118 4 4 11 2 6 11 156
S-L 2 2
DS 10 2 1 13
E 4 4
L 4 3 11 4 2 24
Total 261 19 12 61 9 54 22 438

Table 3
Distribution of alien members of the Hungarian dendroflora by invasion status and resi-
dence time status

Invasion status

Residence time status Total
Invasive Naturalised Casual
Archaeophyte - 3 11 14
Archaeophyte? - - 2 2
Neophyte 19 9 48 76
Total 19 12 61 92
Table 4
Distribution of endemic and subendemic members of the Hungarian dendroflora
Endemity Native Nativet Cryptogenic
Endemic 43 1 -
Endemic? - - 2
Endemic? or subendemic? 2 - -
Subendemic 8 - -
Subendemic? 1 - -
Not endemic or subendemic 197
Total 251
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vated taxa. 22 nothotaxa are cultivated in Hungary, the distribution of the
parents indigenat, and invasive and residence time status in the case of alien
parents are shown in Table 5.
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stand elsewhere has
become established) or
presumably extinct (s.
n. [Alnus incana subsp.
incana x A. alnobetula
subsp. alnobetula], A.
xpseudoglutinosa, — Rosa
xbudensis). 44 dendro-
taxa are considered to
be proven endemic (of
which Sorbus s. L in-
cludes 5 species of Aria,
34 species of Karpatio-
sorbus, and from the
genus Rosa the Rosa
xbarthae, R. xborhidiana,
R. xbudensis, R. xpoma-
zensis, R. xvictoria-hun-
garorum), in the case of 2
cryptogenic dendrotaxa
(Acer  acuminatilobum,
Pyrus  magyarica) the
endemity is question-
able, 2 dendrotaxa (Aria
zolyomii, Hedlundia buek-
kensis) has not yet been
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lundia hazslinszkyana) taxa. It should be noted that the Aria thaiszii (Sod) Sen-
nikov et Kurtto described from Hungary — in contrast to the previous data
Mikolas et al. (2017) — is not found in Hungary, only in Slovakia. The distribu-
tion of native and cryptogenic dendrotaxa by endemic categories is shown in
Table 4, and the distribution by taxonomic categories is shown in Table 1.

Of the 134 nothotaxa on the list, 14 are artificial and 120 are of natural
origin. Nothotaxa where all parents are native are considered native, their
number is 89. Non-native are nothotaxa where at least one of the parents is
an alien, their number is 40. In 5 cases, the status of the parents could not be
clearly determined, and the occurrence of 19 nothotaxa in Hungary has yet
to be proven. The indigenat of the parents, and invasive and residence time
status in the case of alien parents are shown in Table 5.
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