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Vinogradova O., Mikhailyuk T., Glaser K., Holzinger A., Karsten U. New species of Oculatella (Synechococcales, Cyanobacteria)
from terrestrial habitats of Ukraine. Ukr. Bot. J., 2017, 74(6): 509-520.

Abstract. Here we describe two new species of Oculatella Zammit, Billi & Albertano from terrestrial habitats of Ukraine:
0. ucrainica sp. nov. and O. kazantipica sp. nov. The strains were isolated from biological crusts collected at the Sea of Azov
congina beach, and both clay slopes and chalk outcrops in the Kharkiv Region. Five strains evaluated in this study phenotypically
and phylogenetically differed both among each other and from other species of this genus. On the phylogenetic tree based on
16S rRNA gene sequence comparison, original strains joined already known species of Oculatella forming isolated lineages, one
of which joined the group of drought-resistant terrestrial species (O. ucrainica), while another (O. kazantipica) grouped together
with terrestrial O. neakameniensis Kovacik et Johansen and aquatic O. hafneriensis Kovacik et Johansen. The phylogeny based
on the 16S rRNA gene concatenated with the 16S-23S ITS region, as well as secondary structures of the most informative helices
of the 16S-23S ITS confirmed new species designation. Filaments of O. ucrainica are narrower (1.5-3.0 um), and trichomes
are wider (1.3-2.7 um) comparing to O. kazantipica (its filaments are 1.3—-7.5 pm wide, trichomes 1.1-1.7 pm wide). The new
species also differ from one another in sheath morphogenesis, appearence of trichomes, and cell length. Oculatella ucrainica
morphologically and phylogenetically is close to desert species O. coburnii Pietrasiak et Johansen, differing in the higher degree
of sheath formation, wider trichomes, apical cells without irregular outgrowth, and by composition and secondary structure of
16S-23S ITS region. O. kazantipica is similar to O. hafneriensis and O. neakameniensis, from which it differs in more abundant
sheath, false branching, granulations at cross walls, longer intercalary cells, and by composition and secondary structure of its
16S-23S ITS region.

Keywords: Syrnechococcales, Oculatella ucrainica, Oculatella kazantipica, new species, biological crusts, Ukraine, molecular
sequencing, 16S rRNA, 16S-23S ITS, secondary structure

Supplementary Material. Electronic Supplement (Table E1, p. el) is available in the online version of this article at:
https://ukrbotj.co.ua/archive/74/6/509

Introduction autapomorph and with nucleotide sequence of the 16S
rRNA gene completely corresponding to Oculatella
(Mikhailyuk et al., 2016). A new detailed analysis of
these strains, based on the phylogeny of the 16S rRNA
gene concatenated with the 16S-23S ITS region, as well
as secondary structures of the most informative helices
of the 16S-23S ITS, showed that our strains differ from
all known Oculatella species. Further morphological
observations and molecular study of the isolated
strains revealed that in the crusts of seaside habitats,
in fact, there are two species, each having a number of
differences from known representatives of this genus.
In parallel, studying samples of cyanobacterial crusts
© 0. VINOGRADOVA, T. MIKHAILYUK, K. GLASER, from several areas of the cretaceous outcrops in Kharkiv

A. HOLZINGER, U. KARSTEN, 2017 Region, we also found morphotypes of Oculatella,

The genus Oculatella Zammit, Billi & Albertano, which
is morphologically similar to the genus Leptolyngbya
Anagnostidis & Komarek, was separated from the latter
on the basis of differences in sequence of the 16S rRNA
gene and the secondary structure of the 16S-23S ITS
region (Zammit et al., 2012; Osorio-Santos et al., 2014).
The name ofthe genusisdue to the photosensitive reddish
eyespot (oculus) at the tip of mature apical cells, clearly
visible in a light microscope. Recently, we reported the
discovery on the Sea of Azov coast morphotypes of
thin filamentous cyanobacteria possessing mentioned

YKp. 6OT. XypH., 2017, 74(6) 509



which we managed to isolate into culture. It turned out
that one of these strains morphologically, as well as by
a number of molecular markers, completely coincides
with the three strains from the seacoast.

The paper reports on two new species of Oculatella
from the terrestrial environments of Ukraine described
using combined molecular and morphological data.

Materials and methods

Isolation of the strains, culture conditions, light and
transmission electron microscopy

The strains in this study were isolated from the
samples of biological soil crusts collected on the coast of
the Sea of Azov in Kazantip Nature Reserve (Leninsky
District, the Crimea) and at the chalk outcrops in
Dvorichansky District of Kharkiv Region (Table 1).
Sampling and processing of collected material were
described in details in our previous paper (Mikhailyuk
etal., 2016).

All strains were maintained on 1N BBM (Bischoff
and Bold, 1963) and BG-11 (Stanier et al., 1971)
agarized media at 12 : 12 light : dark photoperiod at
+20 + 5°C. Morphological examinations of cultures
of cyanobacteria starting from 2 weeks and up to 6
months of cultivation were performed using Olympus
BX51 light microscope with Nomarski DIC optics.
Photomicrographs were taken from live material
with digital camera Olympus UC30 attached to the
microscope and processed by software cellSens Entry.

Reference cultures of newly described species (KZ-
5-4-1 and KZ-19-s-2) were deposited in the culture
collection of University of Gottingen, Germany (SAG
2563, 2567). All other Oculatella strains are maintained
in the algal culture collection at University of Rostock,
Germany. For each newly described Oculatella species,
a herbarium accession was prepared. Young (3-4
weeks) cultures of reference strains were preserved in
4% formaldehyde in a 15 mL glass bottle. The preserved
material was then deposited in the Herbarium of the
M.G. Kholodny Institute of Botany, NAS of Ukraine
(KW-A32375-32376).

Samples were fixed for transmission electron
microscopy (TEM) using a standard chemical fixation
protocol (2.5% glutaraldehyde, 1% OsO, in 10 mM
caccodylate buffer, pH 6.8) according to Holzinger et al.
(2009). Samples were dehydrated in increasing ethanol
concentrations, transferred to modified Spurr’s resin
and heat polymerized. For TEM, ultrathin sections
were prepared, counterstained with uranyl acetate
and Reynold's lead citrate, and investigated by a Zeiss
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LIBRA 120 transmission electron microscopes at 80 kV.
Images were captured with a TRS 2k SSCCD camera
and further processed using Adobe Photoshop software
(Adobe Systems Inc., San Jos¢, California, USA).

DNA isolation, PCR, sequencing and phylogenetic
analysis

DNA of the cyanobacterial strains was extracted
using the DNeasy Plant Mini Kit (Qiagen GmbH,
Hilden, Germany) according to the manufacturer's
instructions. Nucleotide sequences of the 16S rRNA
gene together with 16S-23S ITS region were amplified
using Taq PCR Mastermix Kit (Qiagen GmbH) and
primers SSU-4-forw and ptLSU C-D-rev (Marin
et al., 2005) in a thermocycler Tgradient Thermoblock
(Biometra, Germany) under the conditions described
in our previous paper (Mikhailyuk et al., 2016). PCR
products were cleaned using a Qiagen PCR purification
kit (Qiagen GmbH) according to the manufacturer's
instructions. Cleaned PCR products were sequenced
commercially by Qiagen Company using primers
SSU-4-forw, Wil 6, Wil 12, Wil 14, Wil 5, Wil 9, Wil
16 and ptLSU C-D-rev (Wilmotte et al., 1993; Marin
et al., 2005). The resulting sequences were assembled
and edited using Geneious software (version 8.1.8;
Biomatters). They were deposited in GenBank under
the accession numbers MG652616-MG652620.

For comparison with five original strains, we used
63 nucleotide sequences of representatives of the
order Synechococcales available in GenBank (NCBI*).
Sequence of Oculatella hafneriensis Kovacik et Johansen
used in the study was provided by Jeffrey R. Johansen
(John Carroll University, University Heights, USA)
during personal communication and deposited by us in
GenBank under the accession number and authorship
of mentioned person. Sequence of O. hafneriensis
previously deposited in GenBank (DQ085093) has some
doubtful parts and lacking the 16S-23S ITS region.

Multiple alignment of the nucleotide sequences
for phylogeny based on the 16S FRNA gene was made
using Mafft web server (version 7, Katoh and Standley,
2013) followed by manual editing in the program
BioEdit (version 7.2). Alignment for the phylogeny of
the 16S-23S ITS region was performed manually in
BioEdit, taking into account the secondary structure of
the RNA in the region. The evolutionary model that is
best suited to the used database was selected on the basis
of the lowest AIC value (Akaike, 1974) calculated in
MEGA (version 6, Tamura et al., 2013). Phylogenetic

% See the Electronic Supplement in the online version of the article:
https://ukrbotj.co.ua/archive/74/6/509
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Table 1. Sampling sites for the Oculatella strains reported in this study

. . . Sampling . o
Strain ID Location GPS-coordinates dat Site description
ate
The coast of the Sea of Azov, vicinities of Coquina beach, 10 m from the water's edge,
KZ-5-4-1 Kazantip Nature Reserve, spit of 45°43'85" N 35°85"25" E | 08.08.2012 | cyanobacterial-algal crusts with dominance
Aqtash Lake of Nostoc edaphicum Kondrat.
The coast of the Sea of Azov, vicinities of Coquina beach, 10 m from the water's edge,
KZ-7-1-4 Kazantip Nature Reserve, spit of 45°43'85" N 35°85"25” E | 08.08.2012 | cyanobacterial-algal crusts with dominance
Agqtash Lake of Nostoc edaphicum and Hassalia sp.
. Clay slope with sparse steppe vegetation,
The coast of the Sea of Azov, Kazantip .
KZ-12-1 45°46'76" N 35°84'04" E | 10.08.2012 | hypolithic under quartz fragments together
Nature Reserve, Sharabay Bay . .
with other cyanobacteria and algae
. Coquina beach, cyanobacterial-algal crusts
The coast of the Sea of Azov, Kazantip . B i i . .
KZ-19-s-2 45°47'04" N 35°85'47" E | 07.08.2012 | with dominance of Microcoleus vaginatus
Nature Reserve, Shyrokaya Bay
Gomont ex Gomont
Vicinities of village Petro-Ivanivka, the t};he Hlllujﬁi Ir)r?rt of the slr?p; ’ gtrc;\iwtlk_lslonl
Vin-4-4-1 | Verkhnia Dvorichna River right bank, | 49°55'32" N 37°40'45" E | 28.05.2012 | ' €%} 0s8es, cyanopacteria-aiga
crusts with dominance of Hassalia sp. and
steep chalk slopes, 121 m above sea level Nostoc sp

trees were constructed in the program MrBayes 3.2.2
(Ronquist, Huelsenbeck, 2003), using an evolutionary
model GTR + G + I, with 5,000,000 generations.
Two of the four runs of Markov chain Monte Carlo
were made simultaneously, with the trees, taken every
500 generations. Split frequencies between runs at the
end of calculations were below 0.01. The trees selected
before the likelihood rate reached saturation were
subsequently rejected. The reliability of tree topology
verified by the maximum likelihood analysis (ML)
were made using the program GARLI 2.1. Models of
the secondary structure of 16S-23S ITS region of the
original strains were built according to published data
(Osorio-Santos et al., 2014). Helices were folded with
the online software mfold (Zuker, 2003) and visualized
in the online tool Pseudoviewer (Byun, Han, 2009).

Results and discussion

The study of enrichment cultures of the samples of
biological crusts from the coast of the Sea of Azov
and chalk outcrops in Kharkiv Region revealed that
thin filaments with reddish eyespot in mature apical
cells occur quite common: we found them in 57% of
the samples from the sea coast and 69% from chalks.
Morphological evaluation of selected original strains
(Table 2) confirmed taxonomical designation into
the genus Oculatella. Phylogenetic analysis based on
16S rRNA gene sequence comparison supported this
matching. Our strains, morphologically attributed
to genus Oculatella, on the phylogenetic tree joined
already known species of this genus, forming an isolated
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clade (Fig. 1). More detailed phylogenetic analysis on
the base of 16S rRNA gene sequence concatenated with
the 16S-23S ITS region reflected differences in gene
identities of the original strains. One of the seaside strains
(KZ-19-s-2) grouped in subclade with O. hafneriensis
Kovacik et Johansen and O. neakameniensis Kovacik et
Johansen, while the other three together with "chalky"
strain joined the group of drought-resistant terrestrial
species of Oculatella inhabiting arid to semi-arid desert
soils: O. atacamensis Osorio-Santos et Johansen,
O. mojaviensis Pietrasiak et Johansen and O. coburnii
Pietrasiak et Johansen (Osorio-Santos et al., 2014).
The four strains (KZ-5-4-1, KZ-7-1-4, KZ-12-1 and
Vin-4-4-1) represent a new species O. ucrainica sp.
nov. (see below); the fifth strain (KZ-19-s-2) despite
closeness to O. neakameniensis and O. hafneriensis
formed a highly supported separate lineage which
corresponded to another new species described here as
0. kazantipica sp. nov. (see below).

Comparison of the main helices of 16S-23S ITS
secondary structure of our isolates and phylogenetically
close species (Fig. 3) showed general similarity of all
Oculatella strains especially in structure of D1-D1' and
Box-B helices. Our newly described species differ
from close known taxa by one unique base in DI-
D1' and Box-B helices (0. ucrainica) and by two
unique bases in D1-D1' helix and one unique base
in Box-B helix (0. kazantipica). V-3 helix is quite
similar in all compared taxa, but has the most unique
base composition in O. hafneriensis (15 unique bases).
0. neakameniensis differs as well by unique structure
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AY493586 Phormidesmis priestleyi ANT LACV5.1
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L Trichocoleus
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AJ580007 Limnothrix redekei CCAP 1443/1
AB003165 Phormidium mucicola IAM M-221

NR 074282 Gloeobacter violaceus PCC 7421 - outgroup
0.02

Oculatella

Fig. 1. Molecular phylogeny of Synechococcales based on 16S rRNA sequence comparisons. A phylogenetic tree was inferred by
the Bayesian method with Bayesian Posterior Probabilities (PP) and Maximum Likelihood bootstrap support (BP) indicated at
nodes. From left to right, support values correspond to Bayesian PP and Maximum Likelihood BP; BP values lower than 50%
and PP lower than 0.8 not shown. Strains marked with underline are newly sequenced cyanobacteria. Clade designations follow

Osorio-Santos et al

., 2014 and Miscoe et al., 2016

* Sequence of Oculatella hafneriensis used in the study was provided by Jeffrey R. Johansen (John Carroll University, University Heights, USA)

via personal commun
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ication.
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Fig. 2. Molecular phylogeny of genus Oculatella based on 16S-23S ITS sequence comparisons. A phylogenetic tree was inferred
by the Bayesian method with Bayesian Posterior Probabilities (PP) and Maximum Likelihood bootstrap support (BP) indicated
at nodes. From left to right, support values correspond to Bayesian PP and Maximum Likelihood BP; BP values lower than 50%
and PP lower than 0.8 not shown. Strains marked with underline are newly sequenced cyanobacteria
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Fig. 3. Secondary structure of the main informative helices of region 16S-23S ITS of newly described species (Oculatella
ucrainica (ucr) and O. kazantipica (kaz)) and comparison with the most close known species of Oculatella (O. neakameniensis
(nea), O. coburnii (cob) and O. hafneriensis (haf)). Variable bases are shown with arrowheads, places of insertions/deletions of
base pairs are marked with arrows, unique bases are indicated with asterisk

of V-3 helix in the base part due to one unique base
difference. Our new species have V-3 helices similar to
0. coburnii, but differed by one base in the basal loop
(O. ucrainica and O. kazantipica) and by one unique
insertion (O. kazantipica). V-2 helix of O. ucrainica
was identical with the helices of all terrestrial species
of Oculatella. O. kazantipica had V-2 helix similar to
O. hafneriensis but differed by 3 unique bases.

Revealed morphotypes differ both among the two new
species and from other species of Oculatella (Table 2,
Figs 4, 5). As can be seen from the table and figures,
the width range of the filaments in O. kazantipica (1.3—
7.5 wm) is significantly higher than that of O. ucrainica
(1.5-3.0 um); it relates to the different nature of the
sheath formation in these species. In old cultures of both
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species, the sheath became broader and stronger, but in
O. ucrainica the extension of the filament is because the
sheath somewhat retreated from the trichome, whereas
in O. kazantipica the sheath gradually expanded,
sometimes becoming lamellar. The new species also
differ one another in appearance and trichome width.
Trichomes of O. ucrainica are broader (1.3-2.7 um),
clearly constricted and rarely with granulations at
cross walls. In contrast, O. kazantipica trichomes
unconstricted or weakly constricted but usually with
granulations at crosswalls; the width of the trichome
(1.1-1.7 wm) is smaller, but the length of the cells (4.7-
7.5 pm) exceeds that of the first species (Table 2).

From the type species O. subterranea Zammit, Billi
et Albertano both new species differ by the blue-green

Ukr. Bot. J., 2017, 74(6)



Table 2. Morphological comparison of Oculatella ucrainica sp. nov. and O. kazantipica sp. nov. with known* Oculatella species**
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D & © S S E
14-21/ Soils and
0. atacamensis 1.8—4.1 common rare 1.5-2.3 weak sometimes | — | 1.5-7.4 2 5_9’ 9 under quartz
T rocks in desert
.. 1.4-1.8/ Granitic soil
0. coburnii 1.7-2.8 common rare 1.4-1.8 clear absent — | 1.8-4.8 2454 in hot desert
Lo absent/ . 1.4-2.0/ | Dolomitic soil
_ _ + _
0. mojaviensis 2.0-2.6 common rare 1.6-2.2 weak sometimes 1.5-5.0 24-6.8 in hot desert
O. neakameniensis | 1.2—4.1 common | absent | 1.2—1.7 absent/ sometimes | — | 1.5-54 L1=1.7/ Semlfarld'
weak 2.3-7.7 volcanic soil
- (1.3)1.5— 1.1-1.3— | absent/ (2)-2.3-| 1.3-1.5/ Conquina
O. kazantipica 5,75 | common | rare 1.7 weak | freauently | =15 | @)5-7(8.7) beach
_ (1.3)— 1.3-1.7 Conquina
O. ucrainica (1'(53)20')5 common | rare 1.7-2.5 clear sometimes | — (;32‘1‘;)_ (2.3)/(2.3) | beach, chalk
’ (3.0) T 3.3-6.7 (7.7) outcrops
(1.4)— Dripping
O. cataractarum 1.3-1.7 rare rare | 08-13— | absent/ frequently | — |1.6—6.8— /2.1-7.7— sandstone
(1.7) weak (12.8)
(8.7) rocks
O. hafneriensis 1.4-24 | common | absent | [.1-1.9 absent/ sometimes | — | 1.0-4.4 1.0-1.7/ Lake benthos
weak 2.0-5.8
O. kauaiensis 1.2-1.7 | common | absent | 0.9-1.4 absent/ absent — | 1.0-44 0.9-1.5/ Sea cave
weak 1.3-7.8

* We did not include O. subterranea in the comparative table because of obvious morphological and ecological differences with

our strains. ** After Osorio-Santos et al., 2014.

color, much longer intercalary cells, and the shape and
dimensions of apical cells. Ukrainian species also differ
from already known representatives of the genus by
the appearance and width of trichomes, the length of
intercalary and apical cells.

In their ecology, both new species are terrestrial
xerophytes. On the marine beach, where they were
initially revealed, the biota is exposed to high solar
radiation and salinity of the environment; water stress
is mitigated by the proximity of the sea. For chalk
outcrops, where O. ucrainica is common, the main
limiting factor is the lack of moisture. It is logical to
assume that morphologically and in molecular features
Ukrainian species would be closer to the "desert"
group of Oculatella (0. atacamensis, O. coburnii,
0. mojaviensis, O. neakameniensis) than to species
from aquatic habitats (0. cataractarum Bohunicka
et Johansen, O. hafneriensis, O. kauaiensis Miscoe
et Johansen). A comparative analysis of the main
morphological features of Oculatella species (Table 2)
shows that the width of the filaments of O. ucrainica
is indeed similar to the "desert" and differs from
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"aquatic" species, but in the trichome width it exceeds
all known species of genus Oculatella. Morphologically
O. ucrainica is the most similar to O. coburnii: common
features are constrictions at cross walls and length
of intercalary cells. It is interesting that O. ucrainica
represents the sister lineage to O. coburnii in 16S-23S
ITS phylogeny (Fig. 2) and shows most similarties in
the secondary structure of 16S-23S ITS region (Fig. 3).
TEM investigation of O. ucrainica strains showed
4—6 parietal thylakoids in vegetative cells and dark
granules near cross walls (Fig. 6). The ultrastructure
with parietal arrangement of thylakoids are typical for
both other species of Oculatella (Zammit et al., 2012;
Osorio-Santos et al., 2014) and representatives of
Synechococcales.

The appearance and dimensional features of
0. kazantipica differ from other species of this genus
to a lesser degree: the distinctive characters are the
upper limit of the filament width, and the clearly
visible granulations at cell walls; they are also present
in O. cataractarum. Morphologically O. kazantipica is
most similar to O. hafneriensis and O. neakameniensis:
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Fig. 4. Micrographs of new species of Oculatella; O. ucrainica sp. nov.: a—d — young filaments of strains KZ-5-4-1
(a—c) and KZ-12-1 (d) with clear photosensitive granules in terminal cells, e — old filament with narrow sheath
(KZ-5-4-1); O. kazantipica sp. nov. (KZ-19-s-2): f~h — young filaments with clear photosensitive granules in
terminal cells and narrow sheath (g), i—k — old filaments with wide and slightly lamellar sheaths. Scale 5 pm
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Fig. 5. Drawings of new species of
Oculatella. O. ucrainica sp. nov. (KZ-
5-4-1): a — young filaments, b — old
filament; O. kazantipica sp. nov. (KZ-
19-s-2): ¢ — young filaments, d — old
filament. Scale 5 pm

Fig. 6. Transmission electron
micrographs of Oculatella
ucrainica: a, d — longitudinal
section of filaments, b, ¢ —
cross sections of filaments;
a—c — strain KZ-5-4-1,
d — strain KZ-12-1. Strains
are characterized by parietal
thylakoids and the presence
of granules (marked G).
Scale I pm
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common features are trichome width, lack of
constrictions at cross walls, shape and dimensions of
apical cells. O. kazantipica phylogenetically is close to
both mentioned above species (Fig. 2) and represents
similar secondary structure of 16S-23S ITS region,
especially close to unique V-2 helix of O. hafneriensis
(Fig. 3). O. neakameniensis is a terrestrial species isolated
from semiarid volcanic soil (Greece) and therefore
ecologically similar to our isolate. The phylogenic
position of O. hafneriensis between terrestrial species is
surprising because this species is inhabiting fresh waters
and occupies basic phylogenetic position among other
aquatic representatives in Osorio-Santos et al. (2014).
But O. neakameniensis, O. hafneriensis and our isolate
KZ-19-s-2 are close biogeographically because were
isolated in Europe and differ from other known species
found from tropical islands, North and South America.
O. hafneriensis were originally described from benthos of
a temperate lake in Austria (Osorio-Santos et al., 2014).

Taxonomic descriptions

Oculatella ucrainica O.M. Vynogr. et Mikhailyuk

Sp. nov.

Diagnosis: Morphologically and phylogenetically
is the most similar to O. coburnii, from which differs in
the higher degree of sheath formation, wider trichomes,
apical cells without irregular outgrowth and by
composition and secondary structure of 16S-23S ITS
region.

Thallus flat, thin, spreading diffusely from the center,
penetratingintotheagar, blue-green. Filamentsflexuous,
(1.5)1.9—-2.5(3.0) um wide, mostly unbranched. Sheath
very common, nearly obligate in older cultures, thin and
tightly attached when young, later distinctly widened,
colorless. Trichomes motile only in young state, olive-
green, (1.3)1.7—2.3(2.7) um wide, clearly constricted at
cross walls (especially in young cultures) and sometimes
with granules, lacking necridia, not attenuated to the
end. Cells isodiametric to longer than wide, (1.3)1.7—
3.7(4.7) um, with nongranular cytoplasm and parietal
thylakoids clearly visible in the light microscope. Mature
apical cells bluntly conical, longer than vegetative cells,
1.3—1.7(2.3) um wide, (2.3)3.3—6.7 (7.7) um long, with
a reddish-orange spot in the apex of the cell. D1-D1’
helix of the 16S-23S ITS region 64 nucleotides long,
with a large subterminal bilateral bulge of 9 nucleotides.
V2 helix with only 8 nucleotides. Box-B with 34
nucleotides, with 6 nucleotides in the terminal loop.
V3 helix with 52 nucleotides, with a unilateral bulge on
the 5" side of the helix.

Habitat: isolated from biological crusts dominated
by Nostoc edaphicum and Hassalia sp. on the surface
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of coquina, clay and chalk outcrops, and hypolitically
under pieces of quartz.

Type locality:The coast of the Sea of Azov,
vicinities of Kazantip Nature Reserve, Aqtash Lake spit.

Iconotype: Figs4a—c, e, 5a,b.

Holotype here designated: KW-A 32375,
Herbarium of M.G. Kholodny Institute of Botany of
NAS of Ukraine.

Reference strain: KZ-5-4-1 (SAG 2563).

Additional strains: KZ-7-1-4, KZ-12-1, Vin-4-4-1.

Additional sampling localities: the coast of the Sea of
Azov, Kazantip Nature Reserve, Sharabay Bay. Kharkiv
Region, Dvorichansky District, vicinities of Petro-
Ivanivka village.

Etymology: ucrainica = from Ukraine.

Oculatella kazantipica O.M. Vynogr. et Mikhailyuk

Sp. Nov.

Diagnosis: Morphologically and phylogenetically
it is the most similar to O. hafneriensis and
0. neakameniensis, from which differs in higher degree of
sheath formation, false branching, granulations at cross
walls and longer intercalary cells, and by composition
and secondary structure of 16S-23S ITS region.

Thallus a thin film penetrating into the agar,
spreading diffusely from the center of thallus, blue-
green. Filaments weakly waved, rarely with false
branching or more than one trichome in common
sheath. Sheath nearly obligate, first thin and tightly
attached, (1.3)1.5—1.9 um wide, in old cultures firm,
gradually expanded, sometimes lamellate, 5—7.5 um
wide, colorless. Trichomes olive-green, (1.1)1.3—
1.7 um wide, unconstricted to slightly constricted at
the cross walls (especially in young cultures) often
flanking with granules, lacking necridia, not attenuated
to the end. Cells consistently longer than wide, with
nongranular cytoplasm, with parietal thylakoids clearly
visible in the light microscope, (2)2.3—4.7(5) um long,
in old cultures up to 7.5 um long. Mature apical cells
elongated-conical, longer than vegetative cells, 1.3—
1.5 um wide, (4.0)5.0—7.0(8.7) um long, with a reddish-
orange spot in the apex of the cell. D1-D1’ helix of the
16S-23S ITS region 64 nucleotides long, with a large
subterminal bilateral bulge of 9 nucleotides. V2 helix 15
nucleotides long, with a terminal loop of 7 nucleotides.
Box-B with 34 nucleotides, with 6 nucleotides in the
terminal loop. V3 helix region with 53 nucleotides,
with a unilateral bulge on the 5’ side of the helix at
nucleotides.
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Habitat: coquina beach exposed to direct sunlight,
in biological crusts with dominance of Microcoleus
vaginatus at seaside.

Type locality: The coast of the Sea of Azov,
Kazantip Nature Reserve, Shyrokaya Bay.

Iconotype: Figs4 f~k,5¢, d.

Holotype here designated: KW-A 32376,
Herbarium of M.G. Kholodny Institute of Botany of
NAS of Ukraine.

Reference strain: KZ-19-s-2 (SAG 2567).

Etymology: kazantipica = from the Cape
Kazantip.

In contrast to previous studies, which reported
Oculatella as a rare genus (Osorio-Santos et al., 2014),
we found this genus in over half of our soil crust samples
from the Sea of Azov coast and chalk outcrops in
Kharkiv Region. Recent studies suggest that Oculatella
might be even more widely distributed as it was found
in biological soil crust in Iran (Duli¢ et al., 2017).
From the isolated strains, we described two new species
after detailed investigations of their morphology,
phylogeny, and ultrastructure. Both, the morphological
and phylogenetic characterstics, indicate that the
new strains represent new species. This is strengthen
by the ecology and biogeography of the new strains,
both different to the previously describted Oculatella
species. It is interesting that type populations of these
new species were found on small territory of Kazantip
Nature Reserve and vicinities similar to the earlier
described species O. coburnii and O. mojaviensis found
also on a limited territory, in desert soils of California,
USA. Moreover, the terrestrial species O. kazantipica
is morphologically and genetically close to the fresh-
water European taxon O. hafneriensis.
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Bunorpamosa O.M.!, Muxaiiniok T.1.!, Imazep K.2,
Xompiunrep A3, Kapcren V.2 Hosi suau pony Oculatella
(Synechococcales, Cyanobacteria) 3 Ha3eMHUX MiCIIe3POCTaHb
Ykpainu. YKp. 60T. XypH., 2017, 74(6): 509-520.

'Tactutyt 60Taniku im. M.T. Xonogrnoro HAH Ykpainu
ByJ. TepemeHkiBcbka, 2, Kuis 01004, Ykpaina

2VHiBepcuteT M. PocTok, [HCTUTYT Gi0JOTYHUX HayK
Anv0ept EitHmnreitn mpacce, 3, Poctok D-18057,
Himeyunna

3VuiBepcutet M. THCOPYK, Kadeapa 60TaHiKu
IItepuBapremTpacce, 15, Incopyk A-6020, ABcTpist

OnucaHi HOBI a1 HaykKu Buau 3 poay Oculatella Zammit,
Billi & Albertano: O. ucrainica sp. nov. Ta O. kazantipica
Sp. NoOV., BUAJIEHI 3 0i0JOTIYHMX KipOYOK, BimiOpaHUX Ha
pakylIHIKOBOMY TUIsKi 6inst A3oBcbkoro mopst (AP Kpuwm),
a TaKOX Ha KPEeHISTHUX Ta TNIMHUCTUX cXriax y XapKiBChbKilt
obnacti. KowmriekcHe JOCTiIKEeHHS M'TM OTPUMaHUX
wramiB  Oculatella mokazano, 1o (HEHOTUNMUYHO Ta
(isloreHeTUYHO BOHU Bi/IPiI3HSIOTHCS BiJl YCiX BiIOMUX BUIIB
poro poay. Ha ¢inoreHeTnuHomy nepeBi, modymoBaHOMY
Ha OCHOBI IMOPIBHSHHS TNociinoBHocteit reHiB 16S pPHK,
IITaMW HOBUX BUJIB MPUENHAIUCH IO BXE BiIOMUX BUIIB
Oculatella, siki yTBOpIoBaJIM OKpeMi JIiHii, TpU 1IbOMY OIWH
3 Hux (O. ucrainica) yBIMIIOB OO TPynu 3aCyXOCTiMKUX
Ha3eMHUX BUAiB, a iHmmid (O. kazantipica) TMOTpanuB 10
OIHI€ET KJIagu 3 TepecTpianbHuM BuaoM O. neakameniensis
Kovacik et Johansen ta ozepuum O. hafneriensis Kovacik
& Johansen. ®DinoreHeTHYHMI aHami3 3a AUISIHKOKW 16S
pPHK, 3B's13anoio 3 perionom 16S-23S ITS, a Takox
BTOPUHHI  CTPYKTYpu HalliH(GOPMATUBHILLIMX  XeJiKCiB
16S-23S ITS migTBepauiav BUIiIEHHST HOBUX BUIIB, sIKi
MOpGOJOTIYHO TaKOX YiTKO Biapi3HsioTbesa. Hutku
O. ucrainica Byxdi (1,5—3,0 Mmxm), a Tpuxomu wupiii (1,3—
2,7 MKM), HiX y O. kazantipica (Hutku 1,3—7,5 MKM 1mmp.,
TpuxomMu 1,1—1,7 MKM 111up.), € BinMiHHOCTI Y MopdoreHesi
MiXOB, TMEPETSATHYTOCTI TPUXOMIiB Ta [JOBXHWHI KIIITHH.
Oculatella ucrainicanaitGinbI TOAIOHMI 10 TTYCTETHHOTO BULLY
0. coburnii Pietrasiak & Johansen, Bin sSIKOro BiIpi3HSIETbCS
iHTEHCUBHICTIO (OpMYBaHHSI TIiXOB, IIUPIIMMU TPUXO-
MaMH, BiJICyTHICTIO HETPaBUILHOTO BUPOCTY Ha KiHIIEBUX
KJTITMHAX, a TaKOX KOHGQIrypaii€w BTOPUHHOI CTPYKTYpHU
periony 16S-23S ITS. Oculatella kazantipica 6nu3bka 10
O. hafneriensis Ta O. neakameniensis, Bill SSIKMX BilIPi3HSIETHCS
3a  MOpGOJOTiEI0  IMXOB, HASBHICTIO HECIPaBXHbOIO
TaJTy>KE€HHS1, TpaHYJISILISIMU OiJis1 TOTIEPeYHUX MePEropoIoK,
Oi/IBILIOI0 TOBXMWHOIO iIHTEPKAISIPHUX KIIITMH, Ta AETAISIMU
OyIOBM BTOPMHHHOI CTpYKTypu periony 16S-23S ITS.

KmouoBi cioBa: Synechococcales, Oculatella ucrainica,

0. kazantipica, HOBi Buau, 06i0J0TiUHI KOPOUYKM, YKpaiHa,
MoutekyIsipHa dinorenis, 16S pPHK, 16S-23S ITS,
BTOPUHHA CTPYKTypa
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Bunorpanosa O.H.!, Muxaiimok T.W.!, Imazep K.2,
Xonpuuurep A.3, Kapcren V.2 HoBbie BUIbI pojia
Oculatella (Synechococcales, Cyanobacteria) n3 Ha3eMHBIX
MecToo0uTaHuii YKpauHbl. YKp. OOT. XXypH., 2017, 74(6):
509-520.

'Uncrturyt 6otanuku um. H.I. Xomonnoro HAH Ykpaumbt
yi1. TepemenkoBckas, 2, Kues 01004, YkpanHa

?Vuusepcuret I. PocTtok, MHCTUTYT OMOJIOrMYeCKUX HayK
Anb0epT DitHIITEeNH mTpacce, 3, Pocrok D-18057,
ITepmanus

3VYuusepcuret 1. UHCOpYK, Kadeapa G0TaHUKK

Il tepuBapremrpacce, 15, Mucopyk A-6020, ABcTpus

OnucaHbl HOBBIC IS Haykd Bumbel u3 poma Oculatella
Zammit, Billi & Albertano: O. ucrainica sp. nov. u
0. kazantipica sp. nov., BblieJIeHHbIC U3 OMOJIOTUYECKUX KO-
pOUeK, OTOOPAaHHBIX HA PAKYIIEYHUKOBOM TUISKE y A30B-
ckoro mopst (AP Kpbim), a Takke Ha MEJIOBBIX U TJIMHUCTBIX
CKJIOHaX B XapbKoOBcKoii 0071. KomruiekcHoe uccienoBa-
HHE TISITU TTOJYYeHHBIX mTamMoB Oculatella mokazaino, 4To
(eHoTunMueckn M GOUIOTEHETUYECKU OHU OTIMYAIOTCS
OT BCeX M3BECTHBIX BUIOB 3TOro pona. Ha dumoreHeTnue-
CKOM JIiepeBe, MTOCTPOEHHOM Ha OCHOBE CPaBHEHMSI TOCJie-
noBatebHocTell TeHoB 16S pPHK, miTraMMbl HOBBIX BHU-
JIOB MPUCOEIUHSIUCH K yXXe M3BeCTHbIM Bumam Oculatella,
00pa3yIoM OTIeNbHbIE TUHUM, MPU 3TOM OIUH M3 HUX
(O. ucrainica) Bollles B TPYIIY 3aCyXOYCTOMYMBBIX Ha3eM-
HBIX BUIIOB, a apyroi (0. kazantipica) niora B OJHY KJIaay ¢
HazeMHBIM BUIoM O. neakameniensis Kovacik et Johansen u
BoaHbIM O. hafneriensis Kovacik & Johansen. ®unoreneru-
YecKui aHau3 1o yyactky 16S pPHK, cBsizaHHOMY ¢ peru-
oHoM 16S-23S ITS, a Takxxe BTOpUYHbBIE CTPYKTYpPbI HAOO-
Jiee MHGOPMaTUBHBIX XeankcoB 16S-23S ITS nmoarsepauan
BBbIIIEJIEHNEe HOBBIX BUIOB, KOTOPbIe MOP(OJOTUIECKU TaK-
K€ XOpOIIO pa3InyuMbl Mexay coboit. Hutu O. ucrainica
yxe (1,5-3,0 mxm), a Tpuxomsl mupe (1,3—2,7 um), yem y
0. kazantipica (Hutu 1,3—7,5 MKM 11up., Tpuxombl 1,1—
1,7 MKM 111p. ), OTINYMSI TAaKKe KacatoTcsi MopdoreHesa Bjia-
rajguuia, nNepelHypoBaHHOCTU TPUXOMOB U JUIMHBI KJIETOK.
Oculatella ucrainica Hanbosiee CXOJEH C MYyCTBIHHBIM BUIOM
O. coburnii Pietrasiak & Johansen, OoT KOTOporo or-
JINYaeTcsi  MHTEHCUMBHOCTbIO  (popMUpOBaHMSI  Biara-
Juma, 0ojee  IMMPOKMMU  TPUXOMaMU, OTCYTCTBU-
€M HeMpaBWJIBHOTO BBIPOCTA HA KOHEYHBIX KIIETKaX,
a Takxke KOHuUrypauuein BTOPUYHON CTPYKTYpPhI pe-
ruona 16S-23S ITS. Oculatella kazantipica 6imuska K
O. hafneriensis n O. neakameniensis, OT KOTOPBIX OTIIMYAETCS
Mopdosorueil Braraiuiia, HaTM4MeM JIOXKHOTO BETBJIECHMSI,
TPaHYJSIIUASIMU Y TIOTIEPEYHBIX TIEPETOPOIOK, OOJIBIIIeI ITH -
HOU MHTEPKAJISIPHBIX KJIETOK U JeTAJISIMUA CTPOSHUST BTOPUY-
HOIi cTpYKTYphI pernona 16S-23S ITS.

Kimouessie cioBa: Synechococcales, Oculatella ucrainica,

O. kazantipica, HOBble BUIbI, OMOJIOIMYECKIE KOPOUKH,
VkpauHa, MmonekyisipHas dunorenus, 16S pPHK, 16S-23S
ITS, BTOpUYHasi CTpyKTypa
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Abstract. Current and historical views on taxonomy and nomenclature of Pontic-Mediterranean coastal and some Australasian
taxa of Salsola (Chenopodiaceae) are analyzed. Taxonomic identity and nomenclature of several names applied and misapplied
to members of the species group known in recent publications mainly as Salsola pontica (Pall.) Degen sensu lato are discussed. It
is demonstrated that Kali dodecanesicum C. Brullo & al. is a later synonym of Salsola squarrosa Steven ex Moq., which appears
to be the earliest species-rank name available for the whole Pontic-Mediterranean group of taxa. This group is represented
by Western Mediterranean (S. controversa Tod. ex Lojac.), Eastern Mediterranean (S. squarrosa s. str.), and mainly Pontic
(S. pontica s. str.) geographical races. Considering the blurred morphological and geographical limits between these taxa, they
are better treated as three subspecies of S. squarrosa: subsp. controversa (Tod. ex Lojac.) Mosyakin, comb. nov., subsp. squarrosa,
and subsp. pontica (Pall.) Mosyakin, comb. nov., respectively. It is demonstrated that S. macrophylla R. Br. (described from
Australia) is not conspecific with any of Pontic-Mediterranean coastal taxa but is probably related to the currently recognized
species S. australis R. Br. The identity of S. brachypteris Moq. (described from Java, Indonesia) remains uncertain but, judging
from available evidence, it is most probably either related to or conspecific with S. macrophylla, or some other insufficiently
known Australasian species. The problem of conflicting typifications and application of the name S. caroliniana Walter is briefly
discussed; it is concluded that the name should be proposed for rejection. The need for further morphological, molecular
phylogenetic, and phylogeographic studies of coastal Eurasian and Australasian species of Salsola is emphasized.

Keywords: Salsola, Chenopodiaceae, Salsoloideae, nomenclature, taxonomy, biogeography

Introduction

Salsola L. sensu lato (Chenopodiaceae: Salsoloideae:
Salsoleae) is a notoriously complicated group from the
taxonomic and phylogenetic viewpoints; it was recently
split into numerous segregate genera supported by
molecular phylogenetic and partly morphological and
biogeographical evidence (see Akhani et al., 2007; Wen
et al., 2010; Wen, Zhang, 2011, Voznesenskaya et al.,
2013; Schiissler et al., 2017, and references therein).
The process of generic rearrangements in that group
is still far from being complete, and further taxonomic
and nomenclatural changes are expected. Recent
nomenclatural and taxonomic developments resulting
from molecular phylogenetic studies and nomenclatural
controversies (Akhani et al., 2014; Mosyakin et al.,
2014) were summarized in several recent publications
(e. g., Hernandez-Ledesma et al., 2015; Mosyakin
et al., 2017; Mosyakin, 2017, and references therein)
and will not be repeated here.

I provide here a brief outline of the state of
current knowledge of and remaining taxonomic and
nomenclatural problems in just one the group of coastal
taxa presumably native to the Mediterranean region
and extending to the maritime areas of the Black
©S.L. MOSYAKIN, 2017 and Caspian seas and the Sea of Azov. Several names

This article is dedicated to Alfred [Christian Horace Bénédict
Alfred] Moquin-Tandon (1804—1863), whose excellent
publications on Chenopodiaceae remain valuable resources for
all plant taxonomists studying this fascinating plant family
[image in Public Domain: https://fr.wikipedia.org/wiki/Alfred
Moquin-Tandon#/media/File:Alfred_Moquin-Tandon.jpg|
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were applied and misapplied to these coastal plants,
and some additional taxa were recently described or
recognized. Morphologically similar plants, however,
also occur in Australasia (where some might be aliens
and some native plants: see Borger et al., 2008; Hrusa,
Gaskin, 2008; Chinnock, 2010), North America (all
aliens; see Mosyakin, 1996, 2003; Rilke, 1999; Hrusa,
Gaskin, 2008; Ayres et al., 2009), and probably some
other coastal regions of the world.

In her concise monograph of Salsola sect. Salsola
sensu lato, Rilke (1999) recognized just two western
European and Mediterranean coastal taxa of Salsola:
S. kali L. sensu stricto (from the Atlantic and Baltic
coasts) and . fragus L. subsp. pontica (Pall.) Rilke (from
shores of the Mediterranean, Black and Caspian seas,
and the Sea of Azov). She also provided extensive lists of
synonyms for each recognized taxon, in most cases with
information on their types, and relevant nomenclatural
references. The species included by Rilke (1999) in her
"Salsola sect. Salsola sensu lato" (in fact, she recognized
sect. Salsola sensu stricto, sect. Sogdiana Rilke, sect.
Androssowia Rilke, and sect. Kali Dumort. with three
subsections) are now placed in three genera: Salsola
sensu stricto, Soda (Dumort.) Fourr. (Fourreau,
1869; see Mosyakin et al., 2017), and Turania Akhani
& Roalson (Akhani et al., 2007). Additionally, one
species (S. rosacea L.) probably fits in Noaea Moq. (see
Akhani et al., 2014); as far as I am aware, no relevant
combination has been validated yet.

The present article grew from my recent paper
published with a modest intention to communicate
a new record of the alien species S. paulsenii Litv. in
Ukraine (Mosyakin, 2017). That article, despite being
rather limited in its scope, contained a brief overview
of species of Salsola sensu lato (now placed in Salsola
sensu stricto, Caroxylon Thunb., Climacoptera Botsch.,
Pyankovia Akhani & Roalson, and Soda) occurring
in Ukraine, and some notes on nomenclature and
taxonomy of coastal Salsola pontica and related taxa.

Taxa placed by Rilke (1999) in Salsola tragus subsp.
pontica: a brief overview

I already commented that "[s]ynonymization of the
Australian taxon S. macrophylla with the Pontic (and
eastern Mediterranean?) S. pontica (Pall.) Degen (=
Kali ponticum (Pall.) Sukhor., S. tragus subsp. pontica
(Pall.) Rilke) cursorily done by Rilke (1999) and later
accepted by Galasso and Bartolucci (2014), who coined
the combination Kali macrophyllum (R. Br.) Galasso
& Bartolucci, seems to be at least questionable. Their
identity has not been proven yet beyond doubt, and
until such a proof is available, I prefer to use the name
S. pontica for our plants" (Mosyakin, 2017: 410). I also
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concluded that for establishing the priority name (or
names) for the Pontic-Mediterranean coastal species
(or a group of species) "the identity of two earlier
species-rank names (S. macrophylla described from
Australia and S. brachypteris Moq. described from Java,
Indonesia) mentioned by Rilke (1999) in synonymy of
her S. tragus subsp. pontica should be critically assessed
as well" (Mosyakin, 2017: 410).

Following these preliminary conclusions, in
this article I provide further results of my critical
assessment of available evidence on the possible
identity and application of the names S. macrophylla
and S. brachypteris and on forgotten (and almost never
taxonomically recognized until now) Mediterranean
taxa S. squarrosa Steven ex Moq. and S. controversa Tod.
ex Lojac. Additionally, it was necessary to re-evaluate
available data on the name S. caroliniana Walter, a very
obscure taxon described from North America in 1788.
Two new nomenclatural combinations are proposed for
Pontic-Mediterranean coastal taxa.

Herbarium acronyms are given following Thiers
(2017—onward). Digital images of many herbarium
specimens cited in the article are available online.

What is Salsola macrophylla R. Br.?

The type specimen of Salsola macrophylla
(BM000016766, available at https://plants.jstor.
org/stable/10.5555/al.ap.specimen.bm000016766)
has the printed label on blue paper ("R. Brown, Iter
Australiense, 1802—5. [Presented by direction of
J.J. Bennett, 1876], No. 3082" [handwritten number
added — S.M.]) and the handwritten label ("2. Salsola
macrophylla. prodr. 411. East Coast") attached to it.
There is also a handwritten pencil text in the lower right
corner of the sheet: "Brown's manuscript description
of Salsola macrophylla was based on material collected
on inner entrance [of] Thirsty Sound, Queensland
[illegible text follows, scan cut — S.M.]". A recent
map with a cross indicating the locus classicus and
Rilke's identification label ("Salsola tragus L. subsp.
pontica. Det./rev. S. Rilke. Kassel, 30.1.1999") are also
attached. In my opinion, the specimen does not belong
to S. pontica (sensu stricto or sensu lato).

The type specimen contains four plant fragments:
two larger terminal branches (mounted on the left and
right sides of the sheet), a middle portion of a branch
(central lower part of the sheet), and a small terminal
part of a branch (center of the sheet). All fragments
are morphologically similar and thus there is no reason
to suspect that they represent a mixed collection of
different taxa. Larger branch fragments are rather thick;
they belonged to a robust or probably even somewhat
lignescent plant with erect or somewhat ascending
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branches. Stem leaves are indeed rather long; fruits
are mainly immature, but it looks like the fruits in
nodes and lower parts of branches have short-winged
or almost wingless tepals. However, a few fruits in the
terminal part of the central branch fragment are better
developed, and those fruits evidently have tepals with
quite well-developed and broad wings. One fruit is
especially well visible; as far as it can be seen in the
high-resolution digital image, its two minor wings are
rather large also, similar to those in S. australis. Judging
from that evidence, in combination with morphological
data provided by Borger et al. (2008) and Chinnock
(2010), we can conclude that S. macrophylla most
probably represents a rather tall-growing tropical and
subtropical Australasian race, probably a lignescent
short-lived perennial, which is related to S. australis. Its
taxonomic status remains obscure, but data of Borger
et al. (2008) and Chinnock (2010) indicate that some
taxonomic recognition of that plant is to be expected
(a separate species, or a subspecies of S. australis?),
following further research. Consequently, the name
S. macrophylla should not be applied to any native
Pontic-Mediterranean coastal taxa of Salsola.

What is Salsola brachypteris Moq.?

Rilke (1999: 133) listed the names Salsola
brachypteris Moq. and S. kali var. brachypteris (Moq.)
Benth. (Bentham, 1870) in synonymy of her §. tragus
subsp. pontica (Pall.) Rilke. If it is indeed so, the name
S. brachypteris could be of priority for the whole Pontic-
Mediterranean complex, or for some of its segregate
species (if recognized). Because of that I studied in
more detail the protologue, other relevant literature,
and high-resolution images of original and some other
specimens available online.

The name S. brachypteris appeared for the first
time in the article by Moquin-Tandon (1835: 214) as
nomen nudum because no description or diagnosis of
the species was provided. The name was mentioned in
the key to groups of species of Salsola and was included
in the third group, with the following diagnosis:
"Alee crassiuscule, brevissima (unguiformes). Ex.:
S. Soda L., S. collina Pall. 111., S. brachypteris Moq. in
Belang." It is evident that this brief diagnostic statement
was applied to several species, of which only three taxa
were mentioned as examples. No diagnostic characters
distinguishing S. brachypteris from other taxa have
been provided. Consequently, the name remained
invalid until 1840, when Moquin-Tandon (1840: 147)
published the following description:

"28. S. BRACHYPTERIS (Mog. in Belang. fl. Pers.)
herbacea suberecta glauca ramosa, ramis alternis
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suberectis, foliis alternis elongatis semiteretibus
spinoso-muricatis crassis carnosis rigidibus, floralibus
vix dilatatis, bracteis folio florali multd brevioribus
perigonio fructifero longioribus, floribus solitariis,
alis minutissimis squamaformibus vix distinctis
cartilagineis.

In insula Java.

Planta sicca fragilis. Folia caduca. Facies S. Sod.
Fructus vix inflati. (v. s. ex itin. Belang.)".

Later Moquin-Tandon (1849: 189) provided an
updated description and additional information on his
species, including references to additional herbarium
specimens seen ("v. s. in h. Belang. Mus. paris. DC. et
Hook.").

The plant was collected in Java (now Indonesia) by
Charles Paulus Bélanger (1805—1881) during his travels
in Europe, the Caucasus, Persia, India, Indonesia,
and some other regions in 1825—1829, described in his
Voyages aux Indes orientales par le nord de I'Europe, les
provinces du Caucase, la Géorgie, 'Arménie et la Perse,
suivi de détails topographiques et autres sur le Pégou, les
tles de Java, de Maurice et de Bourbon, sur le Cap de
Bonne-Espérance et Sainte- Hélene, pendant les années
1825, 1826, 1827, 1828 et 1829; see Ross (1964) for
complicated bibliographic details. In 1828 Bélanger
visited Java, mainly areas of Batavia (now Jakarta) and
Buitenzorg (now Bogor), and some adjacent islands
(Hooker, 1836).

In subsequent publications Salsola brachypteris
was usually mentioned as a synonym of S. kali sensu
latissimo (e. g., Boerlage 1900: 38; Backer, 1949: 106),
and only rarely it was recognized as a species (e. g.,
Miquel, 1855: 1022; Hooker, 1859: xlIvi).

I traced online the original specimen from Java that
was certainly studied in detail by Moquin-Tandon and
should be considered the type (P00799151; available
online from https://science.mnhn.fr/institution/mnhn/
collection/p/item/p00799151). The sheet contains two
plant fragments (one mounted in the center of the
sheet, another much smaller fragment in the envelope
in the upper right corner), the labels, and additional
annotation slips on which Moquin-Tandon wrote a
description (which was evidently used for preparing
the published descriptions) and analytical drawings
illustrating diagnostic characters of the species. The
yellow-paper label in the lower left corner of the sheet
contains the following text: "Salsola brachypteris Moq.
Java N°. 4. M. Bélangé [Bélanger — S.M.]".

There are several other available specimens in P
identified as S. brachypteris (e.g., P05196083, image
available from  https://science.mnhn.fr/institution/
mnhn/collection/p/item/p05196083;P00256012, https://
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science.mnhn.fr/institution/mnhn/collection/p/item/
p00256012; P00256013, https://science.mnhn.fr/
institution/mnhn/collection/p/item/p00256013),
but the two last cited specimens were collected in
Timor, and they are morphologically different from
the type specimen. The sheet P05196083 contains two
gatherings, one from Timor [four fragments, left side of
the sheet: "Herb. Mus. Paris. Salsola brachyptera Moq.
(an differt ab australi Br.?) I-le Timor"] and one from
Java (one broken branch, most probably a fragment
of the type P00799151: "Herbarium Moquinianum.
Salsola brachypteris Moq. Java (Belangé, no. 4)
A. Moq.-Tand.", with a characteristic signature of
Moquin-Tandon). Both specimens have small slips
"Herb. Al. de Bunge" attached at larger labels. Most
probably these plant fragments were provided to Bunge
by Moquin-Tandon or some other colleague, and later
returned to the P herbarium through the herbarium of
E. Cosson (see the small label in the upper right corner
of the sheet). All mentioned specimens from Timor
evidently are members of Salsola sect. Salsola ("S. kali —
S. tragus — S. pontica — S. australis etc. aggregate” in
the widest possible sense) and are morphologically
different from the type from Java (P00799151, formally
designated here as the lectotype of Salsola brachypteris
Mogq., because of the existence of the second specimen
of Moquin-Tandon in P: P05196083, right-hand plant,
possibly a fragment of the type).

After studying the high-resolution image of the type
of S. brachypteris, 1 am certain that there is not even a
slight possibility that this name is applicable to any native
Pontic-Mediterranean taxon of the Salsola pontica
group. First, judging from the available larger fragment
of P00799151, the plant itself was probably either a
robust annual or a short-lived perennial, somewhat
lignescent at base. Leaves were probably easily detached
at base, falling off (caducous) at maturity/senescence
or under unfavorable environmental conditions
(changes of draught and rainy seasons?), which was
properly noted by Moquin-Tandon (1840, 1849) in the
original and updated descriptions. Most importantly,
the branches and bases of lower leaves in that fragment
are condensed, positioned very close to each other,
with leaves subopposite or even opposite (!). That leaf
arrangement is very peculiar, almost never occurring in
most species of Salsola sect. Salsola, and it explains why
Moquin-Tandon (1835, 1840, 1849) so consistently
compared his plant to Salsola soda L. (now Soda inermis
Fourr.).

Thus, the characters observed in the plant fragments
of the type specimen and data of the protologue
and later publications indicate that S. brachypteris
is definitely not conspecific with any native Pontic-
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Mediterranean taxon (either sensu lato or sensu stricto).
It might be related to S. macrophylla (see above), a
predominantly tropical Australasian (or exclusively
Australian?) race of the S. australis aggregate, which
is in need of further research. It should be noted that
some Australian specimens of Salsola also have that
very peculiar branching habit, with subopposite or
opposite arrangement of lower branches and leaves
(see, for example, a specimen of "S. kali var. strobilifera
Benth."; K000899590, image available from: https://
plants.jstor.org/stable /viewer/10.5555/al.ap.specimen.
k000899590). Many intriguing questions about
that taxon remain, but, in any case, we can safely
exclude the name S. brachypteris from our further
considerations on appropriate names to be applied to
Pontic-Mediterranean taxa.

In my opinion, the amazing morphological diversity
of Australian Salsola does not fit just one native species
now recognized as S. australis. Judging from specimens
and images I have seen, and from other available
evidence (Mueller, 1891; Wilson, 1984; Rilke, 1999;
Borger et al., 2008; Chinnock, 2010, etc.), there are
at least five native Australian species of Salsola (plus
probably one or two introduced ones?). An article is
under preparation (Mosyakin et al., in progress), in
collaboration with Australian colleagues.

The problem of Salsola caroliniana Walter

It is now evident that the names S. macrophylla
and S. brachypteris should not be applied to native
Pontic-Mediterranean taxa. However, before proposing
taxonomic and nomenclatural solutions for the coastal
Pontic-Mediterranean species complex of Salsola, we
should consider in more detail another earlier name,
S. caroliniana Walter, which may compete in terms of
priority with the names of Pontic-Mediterranean taxa.

Salsola carolinianawas described by Thomas Walterin
Flora Caroliniana (Walter, 1788: 111), one of the earliest
North American floristic and taxonomic publications
consistently applying binomial nomenclature and
Linnaean taxonomy. The real identity of that species
name remains uncertain (see Botschantzev, 1974;
Tzvelev, 1993, 1996; Mosyakin, 1996, 2003; Rilke,
1999, and references therein). The standing type of
S. caroliniana (Botschantzev, 1974: 614; Rilke, 1999)
is a small fragment of a Salsola branch mounted on
page 93 (specimen 93-F) of the Walter Herbarium folio
volume kept at BM (image available from Botanica
Caroliniana — Texts, Data, and Images at http://folio.
furman.edu/botcarweb/indices?urn=urn:cite:fufolio
img:BotCarWalter.walter v_93 01135). It definitely
belongs to the S. kali — S. tragus — S. pontica aggregate,
but is hardly identifiable precisely as a concrete species
or subspecies of that group.
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It was commonly assumed that specimens mounted
in the Walter Herbarium folio are types and other
original specimens used by Walter for descriptions of
new taxa in his Flora Caroliniana, but that view was
challenged by Ward (2006, 2007), who claimed that
most specimens from the Walter Herbarium cannot be
regarded holotypes and in most cases are not suitable
for designation of lectotypes. He later proposed
the "neotype" for S. caroliniana (Ward, 2008: 483),
the specimen collected in South Carolina in 1939
(GH00247988, image available from https://plants.
jstor.org/stable/10.5555/al.ap.specimen.gh00247988).
That "neotypification” is, however, ineffective because
the earlier typification has been disregarded (Art. 9.19
of ICN: McNeill et al., 2012); it is also evidently in
conflict with the protologue (Art. 9.19(b) of ICN:
McNeill et al., 2012). The name S. caroliniana is not
in current use, and was used rather inconsistently in
the past. Considering these and some other arguments,
especially the history of misapplication of the name,
its uncertain taxonomic identity, and conflicting
typifications, I believe that the best solution is to reject
the name S. caroliniana. The relevant nomenclatural
proposal has been prepared (Mosyakin, manuscript
submitted to Taxon); it contains more arguments and
detailed information on the nomenclatural problem of
S. caroliniana.

What is Kali dodecanesicum C. Brullo & al.?

Brullo et al. (2015b) described from the Dodecanese
archipelago (Greece; holotype from Rhodes) a
new species, Kali dodecanesicum, and proposed to
distinguish their new taxon and Kali ponticum (Salsola
pontica) using the following characters mentioned in
the key (Brullo et al., l.c.: 67):

Kali dodecanesicum: Plant yellowish-green, prostrate,
with branches prostrate—ascending, perianth 2.5—
3.0 mm long, anthers 2 mm long, fruiting perianth
4.0—4.5 in diameter with wings 0.5—1.0 mm wide.

Kali ponticum: Plant green to green-glaucous (often
tinged with reddish), erect with branches ascending,
perianth 2.0—2.2 mm long, anthers 0.8—1.4 mm long,
fruiting perianth 3.0—3.5 in diameter with wings 0.2—
0.4 mm wide or with tubercles only (at least in Israel).

However, judging from my experience with living
plants observed in southern Ukraine (shores of the Black
Sea from Odessa Region to Crimea) and herbarium
specimens consulted mainly in KW, LE, and in several
other herbaria, plants of S. pontica from Ukraine are
normally (or at least quite often) yellowish-green or light
green; dark green individuals sometimes also occur, but
they seem to be less common. Wings are usually short
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or barely developed, but this character is very variable
and fruits with winged tepals (with wings up to 1 mm
wide) sometimes occur in middle and upper parts of
branches. Both erect and prostrate-ascending plants
were observed in S. pontica, but the growth habit in this
taxon greatly depends on environmental conditions.
Besides, Pallas (1803: 37) mentioned in the protologue
that his S. kali var. pontica is a prostrate plant (at least
when young): "Planta annua patentissima, diffusa, ab
imo ramosissima, junior prostrata..."

Brullo et al. (2015b: 67) also indicated that, in their
understanding, K. ponticum has "stems and leaves green,
glabrousorsubglabrous..."; but Pallas (1803: 37) reported
that the whole plant is slightly hispid-pilose ("...tota
planta subpiloso-aspera..."). Both glabrous (common)
and somewhat hispid plants of .S. pontica occur in the
Black Sea area, quite often in the same populations.
Because of that Tzvelev (1993: 82) reserved the name
S. pontica var. pontica for hispid plants and proposed var.
glabra Tzvelev for glabrous forms of that species, which
are more common, at least along northern shores of the
Black Sea.

Thus, the diagnostic characters given for
K. dodecanesicum by Brullo et al. (2015b) seem to be
rather elusive and/or variable. However, the rather
short, inflated and prominently succulent bracts/
bracteoles abruptly contracted into thin and quite long
spines reported for K. dodecanesicum and illustrated in
Brullo et al. (2015b: 62, Fig. 1; 64, Fig. 3) are normally
not peculiar to specimens of S. pontica from northern
shores of the Black Sea. The reported morphological
differences between the mainly Pontic (also occurring
in some localities in the Eastern Mediterranean area)
and the eastern Mediterranean races are better suited
for subspecies rather than two separate species.

But is Kali dodecanesicum really a new species?

Atthe end of his treatment of Salsola in De Candolle's
Prodromus, Moquin-Tandon (1849: 190) provided a list
(with descriptions and other data) of some insufficiently
known species ("Species non satis notae"), which he,
although, accepted. One of such species was Salsola
squarrosa Steven ex Moq., for which the following
information was given:

"40. S. sQUARROSA (Stev. obs. ined. in herb. Willd.
1840), foliis teretiusculis oblongis mucronatis... — In
ins. Naxo. Folia carnosa, reflexa. Flores axillares. — An
S. Kali varietas?"

As we see, the species was known to Moquin-Tandon
by only one collection in the Willdenow herbarium in
Berlin (B), which was annotated by Ch. Steven. A short
diagnostic description has been published as well, so
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there is no doubt that the name S. squarrosa is valid.
The plant was collected in the island of Naxos (Greece).

There is just one specimen in B (B-Willd, Willdenow
Herbarium) matching the protologue of S. squarrosa
(B-W-05383010, digital images available from http://
herbarium.bgbm.org/object/BW05383010 [image ID:
3250101 and http://plants.jstor.org/stable/10.5555/
al.ap.specimen.b%20-w%2005383%20-01%200).
The text on the Willdenow Herbarium folder follows:
"Pentandria Digynia / Salsola squarrosa / foliis
teretiusculis oblongis / carnosis mucronatis reflexis /
floribus axillaribus / Habitat in insula Naxos". As we
see, that text closely matches the published description
(Moquin-Tandon, 1849: 190). The herbarium sheet
bears two labels: [Label 1] "Salsola Kali L. var.! (v.
Pounge)" and [Label 2] "In insula Naxia (Schwartz)".
There are also the following texts written directly on the
sheet: "S. squarrosa. S." (top right corner) and "Schwartz
Centuria. W." (bottom right corner). The plant fragment
is ca. 17 cm long; the plant is yellowish-green, slightly
hispid or papillose; flowers/fruits condensed; bracts
and bracteoles short (probably prominently succulent
and inflated when fresh), abruptly contracted into long
subulate spines.

Judging from the high-resolution digital image of the
type (holotype) specimen, the brief original description
(Moquin-Tandon, 1849: 190), and other available
evidence (including the obvious geographic proximity
of loci classici), there should be no doubt that Salsola
squarrosa is the priority name for the taxon described
later as Kali dodecanesicum (Brullo et al., 2015b).

Moreover, S. squarrosa seems to be the earliest avail-
able binomial applicable for the whole Mediterranean
coastal complex of races known earlier as S. pontica,
S. controversa, and under the misapplied names S. tragus
auct. and Kali macrophylla sensu Galasso & Bartolucci
(2014: 83; non S. macrophylla R. Br.). Consequently, if
just one native coastal species of Salsola is recognized
in the Pontic-Mediterranean area, it should be called
S. squarrosa (sensu lato). However, before proposing a
nomenclatural and taxonomic solution, it is necessary
to consider another name applicable to Mediterranean
plants, S. controversa.

What is Salsola controversa Tod. ex Lojac.?

In my recent article (Mosyakin, 2017: 410) I
commented that the coastal species of Salsola from the
Black Sea area (which I accepted as . pontica) "belongs
to a problematic group of Pontic-Mediterranean
coastal taxa currently known as S. pontica (either sensu
lato or sensu stricto) and Kali dodecanesicum C. Brullo,
Brullo, Giusso & Ilardi (see Brullo et al. 2015b). No
nomenclatural combination in Salsola is currently

526

available for the latter taxon; however, it is quite possible
that it is in fact conspecific with S. controversa Tod. ex
Lojac. described from Sicily (Lojacono Pojero, 1904:
271-272), which in that case will be the correct name
for this Mediterranean species (if it is indeed specifically
distinct from S. pontica), or for the whole Pontic-
Mediterranean coastal group (if treated as one species,
incl. S. pontica)". 1 also indicated that . controversa
was validated by Lojacono Pojero (1904: 271—-272), not
by Nyman (see also Rilke, 1999; Domina et al., 2014).
This species was firmly forgotten even by Italian authors
(probably because its name was considered invalid),
and only occasionally S. controversa was mentioned in
literature, mainly as a synonym of S. kali or S. tragus
(see, e.g., Casu, 1910). It has not been mentioned at
all in recent Italian publication on Salsola sensu lato
(Brullo et al., 2013, 2015a, b) and in the inventory of
plant species described from Italy and their loci classici
(Peruzzi et al., 2015).

Formally, all herbarium specimens distributed by
Todaro under No. 1088 (now present in many herbaria)
are syntypes of S. controversa. However, my analysis of
high-resolution images of various specimens available
online (in particular, K000899539, K000899540,
P05157673, P05344327, etc., most of them available
from JSTOR Global Plants: https://plants.jstor.org; and
especially specimens from PAL, see below) indicate that
Todaro's plantsdeposited invarious collectionsare rather
diverse morphologically. They in fact represent either a
mixed collection or several gatherings, and belong to
three entities: (1) the coastal taxon (S. controversa sensu
stricto), (2) S. tragus, and (3) forms morphologically
intermediate between these taxa. Because of that,
proper typification of S. controversa becomes a crucial
issue, especially if we intend to preserve the original
application of the name established by its validating
author, Lojacono Pojero (1904).

Sukhorukov (2014: 332) listed in synonymy of
Kali pontica the name "Salsola controversa Todaro ex
Nym., Consp. Fl. Eur. 3: 631 (1881)" and designated
its lectotype, with the following citation: "Lectotypus
(Sukhorukov, designated here): Palermo, in arenosis
maritimis, IX. [sensu anno], Todaro 708§ (K-000899539 !,
iso — K-000899540 !)" (here "sensu anno" is evidently
an error, probably meaning "sine anno", "no year
indicated"). In my opinion, this lectotype designation
was a premature decision, because of the considerations
that follow. First, Sukhorukov probably has not
seen the real protologue and original description of
S. controversa, because Flora Sicula (Lojacono Pojero,
1904) is not cited anywhere in his book (Sukhorukov,
2014), while no description of the species was provided
by Nyman, who simply cited the name S. controversa
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in synonymy. Second, the sheet K000899539 (image
available from: https://plants.jstor.org/stable/10.5555/
al.ap.specimen.k000899539) evidently contains two
morphologically different plant fragments: the left-
hand plant is pale green to yellowish green (probably
the living plant was light green to yellowish green) while
the right-hand fragment is dark green. The left-hand
plant has better developed (more mature) fruits than
the right-hand one, which is only flowering. Both plant
fragments have rather lax inflorescences, with flowers/
fruits not much condensed on branches.

Lojacono Pojero (1904: 272) in his detailed original
description reported that his species is glaucous-green
("...glaucescens..."), with flowers arranged in very
dense and large panicle-like inflorescences ("...floribus
densissimis secus ramulos alternos paniculatos crebris
magnis fere contiguis..."), and with strongly angular
branches ("...ramis <...> omnibus valide angulatis...").
Thus, morphological characters of the pale green
fragment (left-hand plant, K000899539) are evidently
in conflict with the protologue. The taxonomic identity
of the right-hand (immature) fragment is problematic,
especiallyifwe take into consideration that the specimens
distributed by Todaro under No. 1088 represent a mixed
collection or several gatherings of rather diverse plants
belonging to two or three entities (see above). However,
the right-hand fragment is morphologically very similar
to plant fragments mounted on the sheet K000899540
(reported as an isolectotype by Sukhorukov, 2014).
Plant fragments on K000899540 (image available from
https://plants.jstor.org/stable/10.5555/al.ap.specimen.
k000899540) have tepals with rather well developed
wings and, in my opinion, definitely belong to S. tragus
(as well as P05157673: https://science.mnhn.fr/
institution/mnhn/collection/p/item/p05157673; and
some other specimens of Todaro No. 1088). Characters
of the right-hand fragment of KO000899539 also
contradict the protologue; in particular, in the shape
of inflorescences (terminal branches with flowers/fruits
are not particularly dense and not "paniculate"); the
plant seems to be very sparsely short-papillose, while
Lojacono Pojero reported his species as glabrous.

The specimen K000899539 has an additional label
(in the lower right corner of the sheet) "Herbarium
Kewense. Herbarium Churchillanum  Proprium.
Bequeathed, 1906" indicating that it was added
to the Kew herbarium in 1906, after the death of
G.C. Churchill. He was donating parts of his private
collection to K starting from 1884, and in 1892 "in
connection with a will he thought of making, he
announced the intention he had formed of bequeathing
to Kew his European herbarium" (Hemsley, 1906:
386). The main European part of his private herbarium
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was accumulated for many years, but already in 1899
Churchill was unable to add specimens to his collection
because of his failing health (see relevant details in
Hemsley, 1906). Thus, it is evident that Lojacono
Pojero has never seen the specimen K000899539 (the
lectotype designated by Sukhorukov, 2014) and did not
use it when he was preparing the validating description
of S. controversa in Flora Sicula. In contrast, Lojacono
Pojero evidently used the collections of the Herbarium
Siculum in Palermo (now Herbarium Mediterraneaum
Panormitanum, PAL) until 1913, when he left Palermo
(Domina et al., 2014).

In view of the new information about patterns of
diversity of coastal Mediterranean taxa and the need
for precise application of the name S. controversa,
there are two possible ways of coping with the uncertain
situation caused by Sukhorukov's lectotypification. The
first option is to accept his lectotypification, despite its
conflict with the protologue; in that case, a second-step
lectotypification (right-hand immature fragment?) with
simultaneous epitypification is be needed. However, in
my opinion, both plants on the sheet K000899539 do not
match the protologue in many of their morphological
characters: the plant fragments are not glaucous, their
flowers/fruits are not condensed on the branches
and not arranged in very dense and large panicle-like
inflorescences, and branches are not strongly angular.
At least one (right-side) plant fragment most probably
belongs to S. tragus. Thus, the only reasonable option
under Art. 9.19 of ICN (McNeill et al., 2012) is to have
that lectotypification (Sukhorukov, 2014) superseded
because of its evident and serious enough conflict
with the protologue (Art. 9.19(b) of ICN: McNeill
et al., 2012) and to select another lectotype among
several specimens from PAL, which perfectly match
the original detailed description provided by Lojacono
Pojero (1904).

There are four Todaro's specimens in PAL
available online and identified as S. controversa, all
with printed labels (No. 1088). A PAL specimen
on sheet with ID No. 58916 (image available from:
http://147.163.105.223/herbarium_vdetails_en2.
asp?idmode=simple&id=71449) is immature;
the plant has narrow, almost filiform leaves and
most probably belongs to S. tragus sensu stricto.
Morphological characters of plant fragments of three
specimens correspond to the characters given in the
protologue. The specimen with PAL ID No. 58918
(http://147.163.105.223/herbarium_vdetails_en2.
asp?idmode=simple&id=71451) is designated here as
the lectotype of S. controversa (see below). Two other
specimens (PAL ID Nos. 58915 and 58917; see links to
images below) are considered isolectotypes.
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A taxonomic and nomenclatural solution for Pontic-
Mediterranean coastal taxa of Salsola

Unfortunately, Brullo et al. (2013, 2015a, b) and
almost all other authors who recently commented on
taxonomy of Pontic-Mediterranean taxa of Salsola
(e. g., Sukhorukov, 2014) did not mention an interesting
article on phylogeography of some European coastal
plants (Kadereit et al., 2005), partly based on results
from the dissertation by Arafeh (2005). That article
provided noteworthy data and conclusions on the
genetic and geographical differentiation of five coastal
species, including the taxon listed under the name
Salsola kali. Their molecular phylogeography results
based on AFLP evidence clearly indicate that three
rather distinct but closely related lineages of coastal
Salsola exist in the Pontic-Mediterranean area.
Unfortunately, Kadereit et al. (2005) refrained from
discussing taxonomy of the taxa involved and made no
attempt to match the revealed lineages with any existing
names in Salsola.

The studied taxon (in fact, taxa) was accepted as
S. kali sensu latissimo, including at least five entities
corresponding, in my opinion, to S. kali sensu stricto
(Atlantic and Baltic race), S. fragus (inland weedy race),
S. controversa (western Mediterranean), S. squarrosa
(= Kali dodecanesicum; eastern Mediterranean), and
S. pontica sensu stricto (mainly Pontic, with extensions
to the eastern Mediterranean area). Following these
molecular results and the taxonomic discussion
provided above, one may prefer to accept S. controversa,
S. squarrosa, and S. pontica as separate species.
However, considering the evident genetic similarity
(Kadereit et al., 2005) and blurred morphological and
geographical borders of these three coastal taxa, I prefer
to treat them as three subspecies of S. squarrosa (see
new combinations below).

Further  detailed morphological, = molecular
phylogenetic, and phylogeographic studies of coastal
Eurasian and all Australasian species of Salsola
are needed, preferably in comparison with data on
morphologically diverse S. fragus and some other
Eurasian inland taxa. Reliable morphological characters
of the discussed taxa should be further specified using a
wider geographical coverage and the population-based
approach. It should be also taken into consideration that
plants of S. fragus quite often co-occur with S. squarrosa
sensu lato in maritime coastal habitats (at least in the
Black Sea area, but probably also in the Mediterranean
region: see comments above, under S. controversa),
where they often develop rather thick and fleshy leaves,
and can be thus confused with the coastal taxa.
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Nomenclature and new combinations

I recognize here three subspecies of coastal Pontic-
Mediterranean taxa known in recent publications under
many properly applied and misapplied names, such as
Salsola pontica, S. kali subsp. pontica, S. tragus subsp.
pontica, Kaliponticum, K. dodecanesicum, S. tragus auct.,
p.p., excl. pl. etc. (see Iljin, 1936, 1952; Tzvelev, 1993,
1996; Mosyakin, 1996, 2003; Rilke, 1999; Sukhorukov,
Akopian, 2013; Sukhorukov, 2014; Brullo et al., 2013,
2015a, b, and references therein).

Salsola squarrosa Steven ex Moq. in DC., Prodr.
13(2): 190. 1849. (Moquin-Tandon, 1849: 190).

Type (holotype, the only specimen cited in the
protologue): [Greece, Naxos] "in ins. Naxo"; Herb.
Willd. 5383 (B-W-05383010, images available from
http://herbarium.bgbm.org/object/BW05383010 [image
ID: 325010] and http://plants.jstor.org/stable/10.5555/
al.ap.specimen.b%20-w%2005383%20-01%200).

Salsola squarrosa subsp. squarrosa

Type: see above.

= Kali dodecanesicum C. Brullo, Brullo, Giusso &
Ilardi, Phytotaxa 218(1): 63. 2015. (Brullo et al., 2015b:
63).

Type (holotype): "GREECE. Dodecanese: Rhodes,
sandy coast near Kattavia, 35° 58 35" N, 27° 44’ 25 E,
22 August 2013, S. Brullo & V. llardi s.n." (CAT).

Salsola squarrosa subsp. controversa (Tod. ex Lojac.)
Mosyakin, comb. nov.

Basionym: Salsola controversa Tod. ex Lojac.,
Fl. Sicula 2(2): 271. 1904. (Lojacono Pojero, 1904: 271,
description on page 272).

Type (lectotype, designated here): "Todaro. Flora Sicula
Exsiccata. Salsola controversa Tod. enum. fl. sic. ined.
In arenosis maritimis— Palermo. Septembri. n. 1088.
Legit Todaro" (PAL ID No. 58918, image available
from http://147.163.105.223/herbarium_vdetails en2.
asp?idmode=simple&id=71451). Isolectotypes: PAL ID
No. 58915 (http://147.163.105.223 /herbarium_vdetails_
en2.asp?idmode=simple&id=71448); PAL ID No.
58917 (http://147.163.105.223 /herbarium_vdetails_en2.
asp?idmode=simple&id=71450); P05344327 (https://
science.mnhn.fr/institution/mnhn/collection/p/item/
p05344327).

The earlier lectotypification (Sukhorukov, 2014: 332)
is superseded following Art. 9.19(b) of ICN (McNeill
etal., 2012).

Salsola squarrosa subsp. pontica (Pall.) Mosyakin,
comb. nov.

Basionym: Salsola kali L. var. pontica Pall., I1l. PL:
37.1803. (Pallas, 1803: 37).
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http://147.163.105.223/herbarium_vdetails_en2.asp?idmode=simple&id=71450
http://147.163.105.223/herbarium_vdetails_en2.asp?idmode=simple&id=71450
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https://science.mnhn.fr/institution/mnhn/collection/p/item/p05344327
https://science.mnhn.fr/institution/mnhn/collection/p/item/p05344327

Type (lectotype, designated by Rilke, 1999: 133):
[Ukraine, Crimea, Sudak] "Sudagh. Herb. Pallas"
(BM000016635, image available from: https://
plants.jstor.org/stable/10.5555/al.ap.specimen.
bm000016635).

= Salsola ruthenica 1ljin subsp. pontica (Pall.) Iljin,
Sorn. rast. SSSR [Copnbie pactenus CCCP] 2: 140.
1934.=S. pontica (Pall.) Iljin, Fl. URSS [®n0pa CCCP]
6: 212. 1936, nom. inval. = S. pontica (Pall.) Degen, FI.
Velebit. 2: 47. 1937. = S. kali L. subsp. pontica (Pall.)
Mosyakin, Ann. Missouri Bot. Gard. 83: 389. 1996. =
S. tragus L. subsp. pontica (Pall.) Rilke, Biblioth. Bot.
149: 133. 1999. = Kali ponticum (Pall.) Sukhor., Novosti
Sist. Vyssh. Rast. [HoBoctu cucTtemMaTUKM BBICIIUX
pactenwmii| 42: 106. 2011, as "pontica". = Kali tragus (L.)
Scop. subsp. ponticum (Pall.) Mosyakin, Ukrayins'k.
Bot. Zhurn. [YkpaiHCbkuii OOTaHiUHUII XypHan]
69(3): 395. 2012, as "pontica".

Acknowledgments

1 am grateful to Prof. Helmut Freitag (University of Kassel,
Germany), Dr. Ahmet Emre Yaprak (Ankara University,
Turkey), and Dr. Leila M. Shultz (Utah State University,
Logan, Utah, USA), with whom I discussed some issues of
taxonomy and nomenclature of Salsola sensu lato. Thanks
are due to an anonymous reviewer for his/her comments
on the manuscript. Victoria McMichael and Mary
Stiffler (Peter H. Raven Library, Missouri Botanical
Garden, St. Louis, Missouri, USA) provided copies of
some rare publications, and their kind help is gratefully
acknowledged. Herbarium assistance of Dr. Natalia
M. Shiyan (Head Curator, National Herbarium of
Ukraine — KW, M.G. Kholodny Institute of Botany
of the National Academy of Sciences of Ukraine) and
Alisa V. Shumilova (Curatorial Assistant, KW) is greatly
appreciated.

REFERENCES

Akhani H., Edwards G., Roalson E.H. Diversification
of the OIld World Salsoleae s. 1. (Chenopodiaceae):
molecular phylogenetic analysis of nuclear and
chloroplast data sets and a revised classification.
Int. J. Plant Sci., 2007, 168(6): 931-956.
http://dx.doi.org/10.1086/518263

Akhani H., Greuter W., Roalson E.H. Notes on the
typification and nomenclature of Salsola and Kali
(Chenopodiaceae). Taxon, 2014, 63(3): 647—650.
https://doi.org/10.12705/633.1

Arafeh R.M. Molecular phylogeography of the European
coastal plants Crithmum maritimum L., Halimione
portulacoides (L.) Aellen, Salsola kali L. and Calystegia
soldanella (L.) R. Br. [Dissertation zur Erlangung
des Grades "Doktor der Naturwissenschaften”. Am

VKp. 6OT. XypH., 2017, 74(6)

Fachbereich  Biologie der Johannes
Universitdt in Mainz|, Mainz, 2005, 84 pp.

Ayres D., Ryan FEJ., Grotkoo E., Bailey J., Gaskin J.
Tumbleweed (Salsola section Kali) species and speciation
in California. Biol. Invasions, 2009, 1: 1175—1187.

Backer C.A. Chenopodiaceae. In: Flora Malesiana, series
I: Spermatophyta. Ed. C.G.G.J. van Steenis. Batavia:
Noordhoff-Kolff N.V., 1949, vol. 4(2), pp. 99—106.

Bentham G. Chenopodiaceae. In: Flora Australiensis: a
description of the plants of the Australian territory. London:
Reeve and Co., 1870, vol. 5, pp. 150—208.

Boerlage J.G. Handleiding tot de kennis der flora van
Nederlandsch Indié. Beschrijving van de families
en geslachten der Nederl. Indische phanerogamen.
Leiden: E.J. Brill, 1900, vol. 3(1), xxxi + 418 pp.

Borger C.P.D., Yan G., Scott J.R., Walsh M., Powles S.B.
Salsola tragus or S. australis (Chenopodiaceae) in
Australia — Untangling the taxonomic confusion through
random amplified microsatellite polymorphism (RAMP)
and cytological analysis. Austral. J. Bot., 2008, 56: 600—
608. http://dx.doi.org/10.1071/BT08043

Botschantzev V.P. A synopsis of Salsola (Chenopodiaceae)
from South and South-West Africa. Kew Bull., 1974, 29:
597—614. http://dx.doi.org/10.2307 /4108004

Brullo C., Brullo S., Giusso del Galdo G., Guarino R.,
Iamonico D. Il genere Salsola s. 1. (Chenopodiaceae) in
Italia. In: Contributi alla ricerca floristica in Italia. Eds S.
Peccenini, G. Domina. Firenze: Soc. Bot. Italiana, 2013,
pp. 35-38.

Brullo C., Brullo S., Gaskin J.E, Giusso del Galdo G.,
Hrusa G.E, Salmeri C. A new species of Kali
(Salsoloideae, Chenopodiaceae) from Sicily, supported by
molecular analysis. Phytotaxa, 2015a, 201(4): 256—277.
http://dx.doi.org/10.11646/phytotaxa.201.4.2

Brullo C., Brullo S., Ilardi V., Giusso del Galdo G. Kali
dodecanesicum (Chenopodiaceae, Salsoloideae) a new
species from Greece. Phytotaxa, 2015b, 218(1): 61—68.
http://dx.doi.org/10.11646/phytotaxa.218.1.4

Casu A. Salsola Kali L. e Salsola Tragus L.: Specie critiche.
Memorie della Reale Accademia delle Scienze di Torino,
Ser. 2, 1910, 60: 393—407.

Chinnock R.J. Some observations on Salsola L.
(Chenopodiaceae) in Australia. J. Adelaide Bot. Gard.,
2010, 24: 75-79.

Domina G., Greuter W., Mazzola P., Raimondo EM.
Names of Italian vascular plants published by Michele
Lojacono Pojero. Fl. Medit. 2014, 24: 215—-232. http://
dx.doi.org/10.7320/F1Medit24.215

Fourreau M. Catalogue des plantes du cours du Rhone (suite
et fin). Annales de la Société Linnéenne de Lyon (nouvelle
série), 1869, 17: 89—200.

Galasso G., Bartolucci FE. Notula: 2070 (Kali macrophyllum,
comb. nov.) / Notulae alla checklist della flora vascolare
italiana: 17 (2027—2070). Inform. Bot. Ital., 2014, 46(1):
83.

Hemsley W.B. [under initials "W. B. H."; an untitled note
about G.C. Churchill in:] Miscellaneous notes. LIV
[No. 54]. Bull. of Miscellaneous Information (Royal
Botanic Gardens, Kew), 1906, [Vol. of 1906] No. 9:
384—392.

Gutenberg-

529


http://dx.doi.org/10.1071/BT08043
http://dx.doi.org/10.2307/4108004
http://dx.doi.org/10.11646/phytotaxa.201.4.2
http://dx.doi.org/10.11646/phytotaxa.218.1.4
http://dx.doi.org/10.7320/FlMedit24.215
http://dx.doi.org/10.7320/FlMedit24.215
https://plants.jstor.org/stable/10.5555/al.ap.specimen.bm000016635
https://plants.jstor.org/stable/10.5555/al.ap.specimen.bm000016635
https://plants.jstor.org/stable/10.5555/al.ap.specimen.bm000016635
http://dx.doi.org/10.1086/518263
https://doi.org/10.12705/633.1

Hernandez-Ledesma P, Berendsohn W.G., Borsch T,
von Mering S., Akhani H., Arias S., Castafneda-Noa
I., Eggli U., Eriksson R., Flores-Olvera H., Fuentes-
Bazan S., Kadereit G., Klak C., Korotkova N.,
Nyfteler R., Ocampo G., Ochoterena H., Oxelman
B., Rabeler R.K., Sanchez A., Schlumpberger B.O.,
Uotila P. A taxonomic backbone for the global
synthesis of species diversity in the angiosperm order
Caryophyllales.  Willdenowia, 2015, 45: 281—383.
http://dx.doi.org/10.3372/wi.45.45301

Hooker J.D. On the flora of Australia: its origin, affinities,
and distribution: being an introductory essay to the Flora of
Tasmania. London: Lovell Reeve, 1859, vii + cxxviiii pp.

Hooker W.J. Belanger's travels. Companion to the Botanical
Magazine, "1835" (publ. 1836), 1: 285—288.

Hrusa G.E, Gaskin J.E The Salsola tragus complex in
California (Chenopodiaceae): characterization and status
of Salsola australis and the autochthonous alllopolyploid
Salsola ryanii sp. nov. Madrorio, 2008, 55(2): 113—131.
http://dx.doi.org/10.3120/0024-9637(2008)55[113:TST
CIC]J2.0.CO;2

Iljin M.M. Chenopodiaceae. In: Flora USSR, Ed.
V.L. Komarov. Moscow; Leningrad: Acad. Sci.
USSR Publ., 1936, vol. 6, pp. 2—354. [Unbun M.M.
Chenopodiaceae. BkH.: @aopa CCCP. Pen. B.J1. Komapos,
M.; JI.: U3n-8o AH CCCP, 1936, 1. 6, c. 2—354].

[ljin M.M. Chenopodiaceae. In: Flora URSR. Ed. M.1. Kotov.
Kyiv: Acad. Sci. Ukr. RSR Publ., 1952, vol. 4, pp. 267—
313, 650. [Inbin M.M. Chenopodiaceae. B xH.. @aopa
Ykpaincexoi PCP. Pen. M.1. Kotos. Kuis: Bun-sBo AH
VYPCP, 1952, 1. 4, ¢. 267—313, 650].

Kadereit J.W., Arafeh R., Somogyi G., Westberg E.
Terrestrial growth and marine dispersal? Comparative
phylogeography of five coastal plant species at a European
scale. Taxon, 2005, 54(4): 861—-876.

Lojacono Pojero M. Flora Sicula o Descrizione delle piante
vascolare spontanee o indigenate in Sicilia. Palermo: Tipo-
Litografia Salvatore Bizzarrilli, 1904, vol. 2(2), 428 p. +
20 tab.

Miquel EA.W. Flora van Nederlandsch Indie |alternative
Latin title: Flora Indiae Batavae]. Amsterdam: C.G. van
der Post & Utrecht: C. van der Post Jr. & Leipzig: Fried.
Fleischer, 1855, vol. 1(1), xxiv + 1116 pp. + XIV tab.

Moquin-Tandon A. Conspectus generum Chenopodearum
(Atriplicearum Juss. et Chenopodearum DC. Gen.). Ann.
Sci. Natur., Sér. 2, 1835, vol. 4 (Botanique): 209—218.

Moquin-Tandon A.  Chenopodearum  monographica
enumeratio. Parisiis [Paris]: Sumptibus Victoris Masson,
1840, ix + 182 pp.

Moquin-Tandon A. Ordo Salsolaceae. In: A. De Candolle.
Prodromus Systematis Naturalis Regni Vegetabilis. Parisiis
[Paris]: Apud P.-J. Loss, Bibliopolam, 1849, vol. 13(2),
pp. 41-219.

Mosyakin S.L. A taxonomic synopsis of the genus
Salsola L. (Chenopodiaceae) in North America.
Ann. Missouri Bot. Gard., 1996, 83: 387-395.
http://dx.doi.org/10.2307/2399867

Mosyakin S.L. Salsola. In: Flora of North America north
of Mexico. Ed. by Flora of North America Editorial
Committee, New York; Oxford: Oxford Univ. Press,
2003, vol. 4, pp. 398—403.

530

Mosyakin S.L. The first record of Salsola paulsenii
(Chenopodiaceae) in Ukraine, with taxonomic
and nomenclatural comments on related taxa.
Ukr. Bot. J., 2017, 74(5): 409—420, available at:
https://doi.org/10.15407 /ukrbotj74.05.409

Mosyakin S.L., Freitag H., Rilke S. Kali versus Salsola:
the instructive story of a questionable nomenclatural
resurrection. Israel J. Pl Sci., 2017, 64: 18-30.
http://dx.doi.org/10.1080/07929978.2016.1256135

Mosyakin S.L., Rilke S., Freitag H. Proposal to conserve
the name Salsola (Chenopodiaceae s. str.; Amaranthaceae
sensu APG) with a conserved type. Taxon, 2014, 63:
1134—1135. https://doi.org/10.12705/635.15

Mueller E, von. Iconography of Australian salsolaceous
plants, 9 [ninth decade]. Melbourne: Robert S. Brain,
Govern. Printer, 1891, tab. LXXXI—-XC.

Pallas P.S. Illustrationes plantarum imperfecte vel nondum
cognitarum, cum centuria iconum. De Halophytis, seu
plantis apetalis kalicis generatim. Lipsiae |[Leipzig]:
Sumtibus Godofredi Martini, 1803, 68 pp. + LIX tab.

Peruzzi L., Domina G., Bartolucci E et al. [35 authors]|. An
inventory of the names of vascular plants endemic to Italy,
their loci classici and types. Phytotaxa, 2015, 196(1): 1-217.

Rilke S. Revision der Sektion Salsola s. 1. der Gattung
Salsola (Chenopodiaceae). Bibliotheca Botanica, 1999,
149: 1-190.

Ross R. The botany of Belanger's voyage. Taxon, 1964,
13(6): 193—196.

Schissler C., Freitag H., Koteyeva N., Schmidt D.,
Edwards G., Voznesenskaya E., Kadereit G. Molecular
phylogeny and forms of photosynthesis in tribe Salsoleae
(Chenopodiaceae). J. Experim. Bot.,2017,68(2):207—223.

Sukhorukov A.P. The carpology of the family Chenopodiaceae
in relations to problems of phylogeny, systematics and
diagnostics of its representatives. Tula: Grif i K, 2014,
400 pp. [CyxopykoB A.Il. Kapnosoeus cemeiicmea
Chenopodiaceae 6 ceéa3u ¢ npobaemamu @uioeeHuu,
cucmemamuku U OUAZHOCMUKU €20 npedcmasumeneil,
Tyna: Ipud u K., 2014, 400 c.].

Sukhorukov A.P., Akopian J.A. A compendium of the
Chenopodiaceae in the Caucasus. Moscow: MAKS Press,
2013, 76 pp. [CyxopykoB A.I1., AkorisaH XK.A. Koucnexm
cemeiicmea Chenopodiaceae Kaskaza, M.. MAKC
Ipecc, 2013, 76 c.].

Thiers B. Index Herbariorum. A global directory of public
herbaria and associated staff. New York Botanical
Garden's Virtual Herbarium. 2017—onward, available
at:  http://sweetgum.nybg.org/science/ih  (Accessed
November 2017).

Tzvelev N.N. Notes on Chenopodiaceae of Eastern Europe.
Ukr. Bot. J., 1993, 50(1): 78—85. [LIBenes H.H. 3ameTku
0 MapeBbix BoctouHoit EBpornibl. Ykp. 6om. scypu., 1993,
50(1): 78—85].

Tzvelev N.N. Tribe Salsoleae. In: Flora Furopae Orientalis.
Ed. N.N. Tzvelev. St. Petersburg: Mir i Semya-95, 1996,
vol. 9, pp. 74—92. [UseneB H.H. Tpuda Salsoleae. B xH.:
Daopa Bocmounoir Esponwi. Pen. H.H. llsenes, CII6:
Mup u Cembsi-95, 1996, 1. 9, c. 74-92].

Voznesenskaya E.V., Koteyeva N.K., Akhani H.,
Roalson E.H., Edwards G.E. Structural and physiological
analyses in Salsoleae (Chenopodiaceae) indicate
multiple transitions among C,, intermediate, and C,

Ukr. Bot. J., 2017, 74(6)


https://doi.org/10.15407/ukrbotj74.05.409
http://dx.doi.org/10.1080/07929978.2016.1256135
https://doi.org/10.12705/635.15
http://sweetgum.nybg.org/science/ih
http://dx.doi.org/10.3372/wi.45.45301
http://dx.doi.org/10.3120/0024-9637(2008)55[113:TSTCIC]2.0.CO;2
http://dx.doi.org/10.3120/0024-9637(2008)55[113:TSTCIC]2.0.CO;2
http://dx.doi.org/10.2307/2399867

photosynthesis. J. Experim. Bot., 2013, 64: 3583—3604.
http://dx.doi.org/10.1093/jxb/ert191

Walter T. Flora Caroliniana. London, 1788. 263 pp.

Ward D.B. Thomas Walter Typification Project, I:
Observations on the John Fraser folio. Sida, 2006, 22:
1111-1118.

Ward D.B. The Thomas Walter Herbarium is not the
herbarium of Thomas Walter. Taxon, 2007, 56(3):
917-926.

Ward D.B. Thomas Walter Typification Project, V: Neotypes
and epitypes for 63 Walter names, of genera D through Z.
J. Bot. Res. Inst. Texas, 2008, 2: 475—486.

Wen Zh.-B., Zhang M.-L., Zhu G.-L., Sanderson S.C.
Phylogeny of Salsoleae s. 1. (Chenopodiaceae) based
on DNA sequence data from ITS, psbB—psbH,
and rbcL, with emphasis on taxa of northwestern
China. Pl Syst. FEvol., 2010, 288: 25-42.
http://dx.doi.org/10.1007/s00606-010-0310-5

Wen Z.B., Zhang M.L. Anatomical types of leaves
and assimilating shoots and carbon C/">C isotope
fractionation in Chinese representatives of Salsoleae
S. I. (Chenopodiaceae). Flora — Morphology, Distribution,
Functional Ecology of Plants, 2011, 206(8): 720—730.
https://doi.org/10.1016/j.flora.2010.11.015

Wilson P.G. Chenopodiaceae. In: Flora of Australia. Ed.
A.S. George. Canberra: Austral. Government Publ.
Service, 1984, vol. 4, pp. 81-317.

Recommended for publication by Submitted 10.11.2017

Zigmantas Gudzinskas

Mocskin C.JI. TakcoHOMiYHi Ta HOMEHKJIATYPHI HOTATKU
MPO MOHTUYHO-CEPE3eMHOMOPCHKI Ta JesKi aBCTpaia3iiiChKi
Takconn Salsola (Chenopodiaceae). Ykp. 60T. XypH., 2017,
74(6): 521-531.

Inctutyt 6otaniku iMm. M.I. Xononnoro HAH Ykpainu
Bya1. TepeleHkiBebka, 2, Kuis 01004, Ykpaina

IIpoaHainizoBaHO cydyacHi Ta iCTOpUYHI MOTJISAN LIOAO0 CUC-
TeMaTUKU Ta HOMEHKJIATypu TOHTUYHO-CEPEA3EMHOMOP-
CbKUX Ta JIESIKUX aBCTpasia3iicbkux TakcoHiB Salsola (Che-
nopodiaceae). OOGTOBOPIOETHCST TAKCOHOMisI TA HOMEHKIIATy-
pa AeKiJIbKOX Ha3B, sIKi paHillle 3aCTOCOBYBAJIMCS 0 TIpead-
CTaBHUKIB BUJIOBOI I'PYyMHU, 110 31€01IbIIOr0 Oysia BU3HAHA
y HemaBHixX myOmikaisx min Ha3Boto Salsola pontica (Pall.)
Degen s. 1. [Tokazano, mo Kali dodecanesicum C. Brullo & al.
€ CUHOHIMOM paHillie onucaHoro Buay Salsola squarrosa Ste-
ven ex Moq.; OcTaHHS Ha3Ba € MPIOPUTETHOIO y paH3i BULY
JUISE YCi€l MOHTUYHO-CEePEea3eMHOMOPCHKOI TPYITU TaKCOHIB.
s rpyma mipencTaBieHa 3aXilHOCEPEI3eMHOMOPCHKOIO
(S. controversa Tod. ex Lojac.), cximHOCEpea3eMHOMOPCHKOIO
(S. squarrosa s. str.) Ta TIepeBaXXKHO YOPHOMOPCHKO-KaCiii-
cbKo10 (5. pontica s. str.) reorpadiuHumMu pacamu. BpaxoBy-
FOUM HEUiTKi MOpOJIOTiuHi Ta TeorpadiuyHi MexXi MixK UMK
TaKCOHAMMU, iX JOLIJIBHO PO3IJISIaTH SIK TPU IMiJABUAN BUIY
S. squarrosa: subsp. controversa (Tod. ex Lojac.) Mosyakin,
comb. nov., subsp. squarrosa, Ta subsp. pontica (Pall.) Mosya-
kin, comb. nov., BignosinHo. [Toka3aHo, 1o Bua S. macro-
phylla R. Br. (onucanuii 3 ABCTpaiii) € BiAMiHHUM Bill ycix
TIOHTUYHO-CEePEI3EMHOMOPCHKIX TPUOEPEKHNX TAKCOHIB;
HATOMICTh BiH, OYEBUIHO, CIIOPIAHEHUI 3 HUHI BU3BHAHUM

VKp. 6OT. XypH., 2017, 74(6)

BunoM S. australis R. Br. InenTuuHicts S. brachypteris Moq.
(onucaHuii 3 0. fIBa, IHIOHE3is) IUIIAETHCS HEBU3HAUYCHOIO;
CYy/ISIU 3 HassBHUX JaHUX, LIel TAKCOH, IMOBIpHO, CTIOpigHe-
Huit 3 S. macrophylla a60 3 neIKUMU iHIIUMU HETOCTATHBO
BioMUMM aBcTpanasiiicbkumMu BugamMu. CTUCIO poO3TJIsTHyTa
rmpo6sieMa Tutidikariii Ta 3acTocyBaHHS Ha3BM S. caroliniana
Walter; 3p00JieHO BUCHOBOK, 1110 11}0 Ha3BY CJIijl 3aIPOMOHY-
Batu 110 BinxwieHHs. HarosoueHo Ha moTpeOi MpoBeneHHs
MOATBIINX MOPMOIOTIYHUX, MOJEKYISIPpHO-(DiToTeHeTUY -
HUX Ta (inoreorpadiyHuX JOCTIIKEHb IPUMOPCHKUX €Bpa-
3iliCbKMX Ta aBCTpasia3iicbKux BULIB Salsola.

KimouoBi cioBa: Salsola, Chenopodiaceae, Salsoloideae,
HOMEHKJIaTypa, cucTeMaTuka, oioreorpadist

Mocskun C.JI. TakcoHOMHYECKHE H HOMEHKJIATYPHbIE
3aMeTKH 0 MOHTHYECKO-CPeTU3eMHOMOPCKIX W HEKOTOPIX
aBcTpaiasuiicKux TakcoHax Salsola (Chenopodiaceae).
YKp. 60T. XypH., 2017, 74(6): 521-531.

Huctutyt 6otanuku uM. H.I. Xononnoro HAH Ykpannbt
yi1. TepemenkoBckasi, 2, Kues 01004, YkpanHa

[IpoaHanu3upoBaHbl COBPEMEHHbIE U UICTOPUYECKIE B3IJIsI-
IIbI Ha CUCTeMaTUKY W HOMEHKIIATypy MOHTHYECKO-CPEeI-
36MHOMOPCKHUX 1 HEKOTOPBIX aBCTPaIa3UiChKIUX TaKCOHOB
pona Salsola (Chenopodiaceae). OOCyXneHbl cUCTeMaTUKa
M HOMEHKJIaTypa HECKOJbKMX Ha3BaHWIi, KOTOpbIe paHee
MPUMEHSTUCh K TIPEICTaBUTE/ISIM BUIOBOI TI'PYIIIbI, KOTO-
pasi Ipu3HaBajach B HEJABHUX MyOJIMKALIMSIX IIPEUMYILE-
CTBEHHO Toj Ha3BaHueM Salsola pontica (Pall.) Degen s. 1.
IMoka3sano, uto Kali dodecanesicum C. Brullo & al. sBasieT-
csl CHHOHMMOM paHee OMMUCaHHOTO Buna Salsola squarrosa
Steven ex Moq.; nociieaHee Ha3BaHUE SIBJSIETCS MPUOPU-
TETHBIM B paHre BUAa Ui BCEI MOHTUYECKO-CPEIU3EMHO-
MOPCKO#1 I'PYIIIbI TAKCOHOB. DTa IpyIlia MpeacTaBieHa 3a-
nagHocpeauseMHoMopcKoit (S. controversa Tod. ex Lojac.),
BOCTOYHOCPEIMU3EMHOMOPCKOM (S. Squarrosa s. str.) U rpeu-
MYILIECTBEHHO YepHOMOPCKO-KaCIUICKo (S. pontica s. str.)
reorpadMIeCKUMM pacaMy. YUUTBIBask HeYeTKIe MOPGhOIIo-
rMYECKUE U reorpadryecKre rpaHuIbl MEXITY STUMHU TaKCO-
HaMU, UX IieJiecoo0pa3HO paccMaTpuBaTh KakK TpU TOABUAA
Buna S. squarrosa: subsp. controversa (Tod. ex Lojac.) Mo-
syakin, comb. nov., subsp. squarrosa, u subsp. pontica (Pall.)
Mosyakin, comb. nov., coorBeTcTBeHHO. [ToKazaHo, 4TO BUI
S. macrophylla R. Br. (onucaH U3 ABCTpaiuu) OTIMYAETCS
OT BCEX ITOHTUYECKO-CPEAM3EMHOMOPCKUX IPUOPEKHBIX
TaKCOHOB; OH, OYEBMIHO, SIBJISIETCSI POACTBEHHBIM IIPU-
3HaHHOMY ceituac Buny S. australis R. Br. UneHTUYHOCTH
S. brachypteris Moq. (omucaH ¢ o. fIBa, UHmoHe3us1) ocra-
€TCsl HEOIIPeIeIEHHOI; CY/Isl IT0 MMEIOIIUMCsI JaHHBIM, 3TOT
TaKCOH, BEpOSITHO, POACTBEHEH . macrophylla unv HeKoTO-
PBIM IPYTUM HEIOCTATOYHO M3YYEHHBIM aBCTPaa3HilCKIM
BuaaM. KpaTko paccMoTpeHa InpobsiemMa TUNMUMUKALMU U
MpUMeHeHUs1 Ha3BaHus S. caroliniana Walter; cienaH BbIBO
0 TOM, YTO 3TO Ha3BaHME CJIeAYeT MPEITOKUTh HOMEHKIIA-
TYpHO OTBeprHyTh. OTMEUeHA HEOOXOAMMOCTD IIPOBEACHUS
TMATBHEUIIIMX MOPGhOJIOTUIECKIX, MOJIEKYJISIPHO-(hUIoreHe-
TUYECKUX ¥ (utoreorpa@uuHUX UCCIIEAOBAHMUIA ITPUMOP-
CKMX €Bpa3uiiCK1X 1 aBCTpasla3uiicKuxX BUaoB Salsola.

Kmouessie cioBa: Salsola, Chenopodiaceae, Salsoloideae,
HOMEHKJIaTypa, cucTeMaTuka, ouoreorpadust
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Shiyan N.M., Pavlenko-Barysheva V.S., Tatanov 1. V. Lectotypification of five subspecies names of Hieracium auriculoides and H.
brachiatum (Asteraceae) described from the North Caucasus by D.I. Litvinov and K.H. Zahn. Ukr. Bot. J., 2017, 74(6): 532—538.

Abstract. Five names of subspecies of Hieracium s.1. (Asteraceae) described from the North Caucasus by D.I. Litvinov and
K.H. Zahn are lectotypified: Hieracium auriculoides Lang subsp. basileucum Litv. et Zahn, H. auriculoides subsp. sabiniceps Litv.
et Zahn (= H. auriculoides subsp. sabinocephalum Litv. et Zahn, nom. illeg.), H. auriculoides subsp. sublasiophorum Litv. et Zahn,
H. auriculoides subsp. umbelliforme Litv. et Zahn (= H. auriculoides subsp. subumbelliforme Zahn, nom. illeg.; H. subumbelliforme
Uksip), and H. brachiatum Bertero ex DC. subsp. alticaule Litv. et Zahn. For each subspecies, the following data are provided:
basionym, main synonyms, information about type localities according to the protologue, lectotype (isolectotypes, syntypes,
if applicable) and their herbarium barcodes, and nomenclatural notes. In addition, scanned images of all newly designated

lectotypes are presented.

Keywords: Asteraceae, Hieracium, Pilosella, nomenclature, lectotypification, Litvinov, Zahn, North Caucasus

Introduction

Hieracium s. 1. (including currently recognized segregate
genera Hieracium L. and Pilosella Vaill., Asteraceae)
is considered among the most taxonomically and
nomenclaturally difficult groups of genera because of
the processes of intensive interspecific hybridization and
apomixis observed in some species groups. According
to various estimates, the number of taxonomic units
described in this group is more than 15 000 (IPNI,
http://www.ipni.org/index.html), with about 6 000
taxa being considered apomicts (Shaw, Willis, 1985).
Therefore, there are some problems with identification
of plants of Hieracium and Pilosella because their
specific morphological characteristics are often not
clearly manifested, or the same or similar characters
are sometimes present in representatives of several
geographically distant and taxonomically distinct
groups. Because of that, for addressing various issues
of taxonomy of Hieracium s. 1., comprehensive studies
are conducted using anatomical, morphological,
populational, genetic, and recently also molecular
phylogenetic methods (Sennikov, Illarionova, 2002;
Suda, 2007; Zini, 2008; Qurwshi, 2009, etc.).

© N.M. SHIYAN, V.S. PAVLENKO-BARYSHEVA,
I.V. TATANOV, 2017
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Because of the large number of infrageneric and
infraspecific entities described within Hieracium s. 1.,
there is some confusion in delimiting and understanding
their taxonomic borders. Therefore, important steps
toward resolving taxonomic and nomenclatural
problems in this group include proper typification of
names applied to various taxa. There are not so many
articles about typification of names in Hieracium s. 1.
as could be expected (Gubanov, 2002; Sennikov, 2007;
Szelag, 2007, 2011; Tyler, 2007, etc.). Consequently,
search for original material and typification of names
in Hieracium s. 1. not only provides a clearer picture of
particular species, subspecies, varieties, etc., but also
serves for better resolution of taxonomy of the group
and floristic research. It is also an important basis for
solving the problem of understanding the concepts
of "species" (agamospecies, microspecies etc.) and
"species aggregates” within the group (Manton, 1958;
Uksip, 1960; Sennikov, 2003 etc.).

When managing and inventorying the collections of
Hieracium s. 1. in the National Herbarium of Ukraine
(KW — Herbarium of the M.G. Kholodny Institute of
Botany of the NAS of Ukraine), we studied specimens
of exsiccates Herbarium Florae Rossicae (HFR) where
some taxa of this genus were published. It has become
evident that several names of subspecies in Hieracium s. 1.,
those described by the German botanist K.H. Zahn

Ukr. Bot. J., 2017, 74(6)



based on specimens of D.I. Litvinov from the North
Caucasus, are still in need of lectotypification. In this
article we propose lectotypifications of four names of
subspecies of H. auriculoides Lang (now accepted as
Pilosella X auriculoides (Lang) P.D. Sell et C. West) and
one name of subspecies of H. brachiatum Bertero ex DC.
(now Pilosella brachiata (Bertero ex DC.) EW. Schultz
et Sch. Bip.).

Materials and methods

Search for authentic material of the studied subspecies
of H. auriculoides and H. brachiatum was performed
directly in the collections of the National Herbarium of
Ukraine, KW (Herbaria..., 2011) and other herbarium
collections, including the following ones: G, GH, KFTA,
LE, LECB, LW, MW, S, WU, etc. For this purpose,
our search was conducted directly in several collections
and in online herbarium databases and other resources,
for example, Catalogue des herbiers de Geneéve (G):
http://www.ville-ge.ch/musinfo/bd/cjb/, The Gray
Herbarium (GH): http://kiki.huh.harvard.edu/, Virtual
Herbaria:  http://herbarium.univie.ac.at/, JSTOR
Global Plants (https://plants.jstor.org), etc.

Names of taxa and their authors are given mainly
according to the International Plant Names Index
(IPNI, http://www.ipni.org/). Typification was carried
out following the rules of the Infernational Code of
Nomenclature for algae, fungi, and plants (ICN: McNeill
etal., 2012).

The names of taxa are listed alphabetically; for each
taxon, the following data are provided: basionym; a short
nomenclatural note that include only main synonyms;
information about the type (or syntypes) according
to protologue; lectotype (isolectotypes, syntypes, as
applicable) and their herbarium barcodes (if available); and
nomenclatural comments (if necessary). If information
about a specimen was taken from online resources, the
barcode and web address (URL) are provided.

Results and Discussion

1. Hieracium auriculoides Lang subsp. basileucum Lityv.
et Zahn, 1907, Repert. Spec. Nov. Regni Veg. 4: 189;
id., 1911, Sched. HFR, VII, Nos. 2001—2400: 20, No.
2052; Zahn, 1923, in Engl. Pflzr. IV. 280, Heft 82:
1521. — Hieracium basileucum (Litv. et Zahn) Uksip,
1960, ®n. CCCP, 30: 493.

Type according to protologue: "Prov. Kuban: In pratis
pinetisque siccis ad fl. Teberda, 1260 m".

Lectotype (Shiyan et al., designated here): "HFR
No. 2052. Kyb6anck[as] o06a. Ha cyxom Jyry mno
p. Te6epae, ok. 1260 m. — Caucasus, Prov. Kuban, in
pratis siccis ad fl. Teberda. 28.VI 1905. 1. JIutBuHOB",
LE 01024063 (Fig. 1).

VKp. 6OT. XypH., 2017, 74(6)

Isolectotypes: G 00300084  (http://plants.jstor.
org/stable/10.5555/al.ap.specimen.g00300084);
KFTA 0000451 (http://plants.jstor.org/stable/10.5555/
al.ap.specimen.kfta0000451; http://herbarium.univie.ac.
at/database/detail.php?ID=313012); KW 000114909;
KW 000114910; KW 000114911, LE 01024065;
LE01024066; LE01024068; LE01024069; LECB0000289
(http://herbarium.univie.ac.at/database/detail.
php?ID=503717); LECB 0000290 (http://herbarium.
univie.ac.at/database/detail.php?ID=503718);
MW s.n. (Gubanov, 2002); § 12-19898 (http://plants.
jstor.org/stable/10.5555/al.ap.specimen.s12-19898).

Syntypes: "HFR No. 2052. Ky6aHck[as] 061. Ha
cyxoMm Jyry o p. TeGepne, ok. 1260 m. — Caucasus,
Prov. Kuban, in pratis siccis ad fl. Teberda. 01.VII 1905.
1. TutBunos", LE 01024064; LE 01024067.

Note. Zahn (1907) provided no information about the
collection date in the protologue of H. auriculoides subsp.
basileucum. However, another (later) description of the
subspecies was published in 1911 in the HFR exsiccata, in
volume 7 of that series edited by Litvinov (Litwinow, 1911). In
this publication, original material of this taxon was distributed
under No. 2052, with two collection dates. Subsequently
Zahn provided a note in his monograph on Hieracium in
A. Engler's Das Pflanzenreich: "Subsp. 29. basileuciim Litw.
et Zahn in Fedde, Rep. III. (1907) 189 et in Sched. Herb.
fl. Ross. VII. (1911) 20, exs. n. 2052!" (Zahn, 1923). Under
No. 2052 of HFR, Litvinov in 1911 in fact published data on
two gatherings of H. auriculoides subsp. basileucum, which
differ in their collection dates, 28.VI 1905 and 01.VII 1905
(Litwinow, 1911). Because of that, for each specimen of
No. 2051, one of these two dates was underlined manually
on the label, indicating the collection date of that particular
specimen (see Fig. 1). More than half of original specimens
of H. auriculoides subsp. basileucum that we studied were
collected on 28.VI 1905.

We designate here the specimen LE 01024063 (Fig. 1)
as the lectotype of H. auriculoides subsp. basileucum; it was
collected by Litvinov on 28.VI 1905. This specimen has a
typographically printed HFR label with the taxon name,
a detailed Latin description by Zahn, the location and
date of collection. The remaining original specimens from
LFE collected by Litvinov on 28.VI 1905 are not published
exsiccates; they have handwritten labels. Identification of
plants (as "Hieracium panonicum N.P. subsp. basileuciim
Litw. et Zahn") and the actual text in these labels has some
differences in ink color, indicating some time lag between the
collection of this material and its processing.

2. Hieracium auriculoides Lang subsp. sabiniceps
Litv. et Zahn, 1907, Repert. Spec. Nov. Regni Veg. 4:
190, "sabinocephalum in litt."; Zahn, 1923, in Engl.
Pflzr. 1V. 280, Heft 82: 1519. — H. auriculoides Lang
subsp. sabinocephalum Litv. et Zahn, 1911, Sched.
HFR, VII, Nos. 2001-2400: 22, No. 2057, nom. illeg. —
H. sabiniceps (Litv. et Zahn) Uksip, 1960, ®nx. CCCP,
30: 499.

Type according to protologue: "Prov. Kuban: Ad
fontes fl. Teberda, 2340 m".
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Lectotype (Shiyan et al., designated here): "HFR
No. 2057. Kyb6anck[ast] o6n. Mctoku p. Tebepabl, oK.
2270 M., TT0O KAMEHUCTOMY CKJIOHY B MOJAIbITUIACKOM
obnactu. — Prov. Kuban (Caucasus), ad fontes fl.
Teberda, in saxosis subalpinis. 12.VII 1905. Co06p.
1. JIutBunos", LE 01026015 (Fig. 2).

Isolectotypes: GH 00009177 (http://plants.jstor.
org/stable/10.5555/al.ap.specimen.gh00009177);
KW 000114946; KW 000114947, LE 01026016; LECB
0000292 (http://herbarium.univie.ac.at/database/detail.
php?ID=558114); MW s.n. (Gubanov, 2002); § 12-
19895 (http://plants.jstor.org/stable/10.5555/al.ap.
specimen.s12-19895).

Note. It is likely that the authors used in their correspondence
two alternative names before validating this subspecies.
When describing new taxa in 1907, Zahn used the name
H. auriculoides 1ang subsp. sabiniceps Litv. et Zahn, but
also noted that this subspecies was named (in his letter) as
"sabinocephalum" (Zahn, 1907). The latter epithet was used
for original material published in HFR under No. 2057
(Litwinow, 1911), but the protologue erroneously reported
other values of the altitude above sea level than those indicated
on Litvinov's specimens. Therefore, to correct errors in citing
the type, in 1923 Zahn reported that taxon as "Subsp. 20.
sabiniceps Litw. et Zahn in Fedde, Rep. I1I. (1907) 190. —
subsp. sabinocephalum Litv. et Zahn in Sched. Herb. fl. Ross.
VIL. (1911) 22", and cited the type as "Kaukasus: An den
Quellen der Teberda, 2270 m, in der Provinz Kuban!" (Zahn,
1923). We designate here as the lectotype of H. auriculoides
subsp. sabiniceps one of duplicates collected by Litvinov (LE
01026015) and published in HRF (as "sabinocephalum') under
No. 2057.

3. Hieracium auriculoides Lang subsp. sublasiophorum
Litv. et Zahn, 1907, Repert. Spec. Nov. Regni Veg. 4:
188; id. 1911, Sched. HFR, VII, Nos. 2001—2400: 23,
No. 2058; Zahn, 1923, in Engl. Pflzr. IV. 280, Heft
82: 1522. — Hieracium sublasiophorum (Litv. et Zahn)
Uksip, 1960, ®1. CCCP, 30: 496.

Type according to protologue: "Prov. Kuban: Ad fonts
fl. Teberda, 2300 m".

Lectotype (Shiyan et al., designated here): "HRF
No. 2058. Kybanok]|as] oos. Mctoku p. TeGepasl, oK.
2300 M., MO KaMEHUCTOMY CKJIOHY B MOIAJbITUIACKON
obmactu.— Prov. Kuban (Caucasus), in subalpinis
ad fonts fl. Teberda. 12.VII 1905. . JIutBuHOB",
LE 01026018 (Fig. 3).

Isolectotypes: GH 00009178 (http://plants.jstor.
org/stable/10.5555/al.ap.specimen.gh00009178);
KW 000124249; KW 000124250; LE 01026017;
LE 01026019; MW s.n. (Gubanov, 2002); S 12-19896
(http://plants.jstor.org/stable/10.5555/al.ap.specimen.
s12-19896).

Note. A duplicate description of H. auriculoides Lang

subsp. sublasiophorum Litv. et Zahn was provided in HFR
under No. 2058 (Litwinow, 1911). Texts of descriptions in
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"Schedae ..." (Litwinow, 1911) and on labels of specimens
(Fig. 3) are completely identical to the protologue (Zahn,
1907). One of Litvinov's duplicates published in HFR under
No. 2064 and now deposited in LE is designated here as the
lectotype (LE 01026018).

4. Hieracium auriculoides Lang subsp. umbelliforme
Litv. et Zahn, 1911, Sched. HFR, VII, Nos. 2001 — 2400:
24, No. 2061b. — Hieracium auriculoides Lang subsp.
subumbelliforme Zahn, 1923, in Engler, Pflanzr. IV. 280,
Heft 82: 1517, nom. illeg. — Hieracium subumbelliforme
Uksip, 1960, ®. CCCP, 30: 501, non Jord. ex Boreau
(1857).

Type according to protologue: "[HFR] No. 2061a.
YepHomopckas r1y6. Ilo omymke Jeca 01. CT.
MuxaiinoBckoii — Prov. Czernomorskaja (Caucasus),
ad nemorum margines pr. stat. Michailowskaja.
08.VI 1907. Co6p. MA. JlurBunos; No. 2061b.
YepHomopck|asi]| ryo. I1o mpuMopcKoMy JIyry B JOJIUHE
p. Anep6nr 61. Tenenmxuka — Prov. Czernomorskaja
(Caucasus). In pratis maritimis ad ostium fl. Aderba pr.
Gelendshik. 31.V 1907. Co6p. . JIuTBuHOB".

Lectotype (Shiyan et al., designated here): "HFR
No. 2061b. YepHomopck|asi] ry0. ITo mpumopckomy
JIyTy B JojauHe p. AgepObl 0. Tenenmkuka. — Prov.
Czernomorskaja (Caucasus). In partis maritimis ad
ostium fl. Aderba pr. Gelendshik. 31.V 1907. Co06p.
. JIntunos", LE 01026020 (Fig. 4).

Isolectotypes: GH 00009179 (http://kiki.
huh.harvard.edu/databases/specimen_search.
php?mode=details&id=133416); KW 000124247,
KW 000124248; LE 01026021; LECB 0000294
(http://herbarium.univie.ac.at/database/detail.
php?ID=558116).

Syntype: "HFR No 206la. YepHomopckasi ry0.
ITo omymke neca 671. cT. MuxaitnoBckoil. — Prov.
Czernomorskaja (Caucasus), ad nemorum margines pr.
stat. Michailowskaja. 03.VI 1907. Co6p. . JIutBunos",
S 12-19897 (http://plants.jstor.org/stable/ 10.5555/
al.ap.specimen.s12-19897).

Note. Some confusion occurred with the interpretation of
correct names for this taxon at the species and subspecies
ranks. It was validly described as a subspecies, H. auriculoides
Lang subsp. umbelliforme Litv. et Zahn (Litwinow, 1911: 24),
but in 1923 K.H. Zahn (in A. Engler's Das Pflanzenreich)
accepted a new name for this subspecies, H. auriculoides subsp.
subumbelliforme Zahn, with subsp. umbelliforme Litv. et Zahn
cited as its synonym, and indicated two syntypes published
in HRF under No. 2061a, b (Zahn, 1923: 1517). Evidently,
Zahn (l.c.) considered H. auriculoides subsp. umbelliforme
Litv. et Zahn to be a later homonym of H. umbelliforme Jord.
ex Boreau (Boreau, 1857: 389). However, according to Art.
11.2 of ICN (McNeill et al., 2012), a name has no priority
outside the rank in which it is published. Consequently,

the name H. auriculoides subsp. subumbelliforme Zahn is
illegitimate, being a superfluous substitute for H. auriculoides

Ukr. Bot. J., 2017, 74(6)
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Fig. 5. Lectotype of Hieracium brachiatum Bertol. ex DC.
subsp. alticaule Litv. et Zahn (LE 01026014).

subsp. umbelliforme Litv. et Zahn. Uksip (1960) accepted
that taxon as "H. subumbelliforme Zahn" and mentioned in
its synonymy the non-existing binomial "H. umbelliforme
Litw. et Zahn <...> non Jord. nec Vukot." By doing that, he
validated a new name (nomen novum) that should be cited
as H. subumbelliforme Uksip (not as a new combination
"H. subumbelliforme (Zahn) Uksip").

Considering the studied original materials of H. auriculoides
subsp. umbelliforme, we designate here as the lectotype one
of duplicates collected by Litvinov (LE 01026020), the one
which was published in HRF under No. 2061b.

5. Hieracium brachiatum Bertol. ex DC. subsp.
alticaule Litv. et Zahn, 1907, Repert. Spec. Nov. Regni
Veg. 4: 184; id., 1911, Sched. HFR, VII, Nos. 2001—
2400: 25, No. 2064a; Zahn, 1923, in Engl. Pflzr. IV.
280, Heft 82: 1457. — Hieracium alticaule (Litv. et Zahn)
Uksip, 1960, ®1. CCCP, 30: 536.

Type according to protologue: "Prov. Kuban: In
quercetisad. fl. Teberda 1260 m. — Insilvis m. Shelesnaja
pr. Shelesnovodsk".

VKp. 6OT. XypH., 2017, 74(6)

Lectotype (Shiyan et al., designated here): "HFR
No. 2064a. Kyb6anck[ast] 00n1. JyOHSK B [IOJIMHE
p. TeGepnbl, ok. 1260 m. — Prov. Kuban (Caucasus),
in querceto in valle fl. Teberda. 24.VI 1905. Co0Gp.
1. TutBunos", LE 01026014 (Fig. 5).

Isolectotypes: G 00300141 (http://www.ville-ge.
ch/musinfo/bd/cjb/chg/adetail.php?id=221207);
GH 00009102 (http://kiki.huh.harvard.edu/databases/
specimen_search.php?mode=details&id=135567);
KW 000114905; KW 000114906; LE 01026012
LE01026013; LECB 0000299 (http://herbarium.univie.
ac.at/database/detail.php?ID=558124); LECB 0000301
(http://herbarium.univie.ac.at/database/detail.
php?ID=558125), MW s.n. (Gubanov, 2002); S 12-20577
(http://plants.jstor.org/stable/10.5555/al.ap.specimen.
s12-20577); WU 0086551 (http://herbarium.univie.
ac.at/database/detail.php?ID=982135).

Note. A duplicate description of H. brachiatum Bertol. ex DC.
subsp. alticaule Litv. et Zahn was made in 1911 in HRF, where
original material of this taxon was listed under No. 2064a
(Litwinow, 1911). Texts of the description in "Schedae..."
(Litwinow, 1911) and on labels of specimens (Fig. 5) are
identical with the text in the protologue (Zhahn, 1907). We
designate here as the lectotype one of duplicates collected
by Litvinov (LE 01026014) and published in HRF under
No. 2064a, which is now deposited in LE; the corresponding
locality was mentioned in the protologue (Zahn, 1923). It

should be noted that Litvinov published under No. 2064b also
specimens of the same taxon from another locality.
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Iugaua H.M.,! [TaBnenko-bapumesa B.C.!, Taranos 1.B.?
Jlekrorunidikauis n'satn Ha3s nigBunis Hieracium
auriculoides Ta H. brachiatum (Asteraceae), onucanux 3
IiBniunoro Kaskasy /I.1. JIurBunosum Ta K.I'. Ilanom.
Vkp. 60T. XypH., 2017, 74(6): 532—538.

'THetutyt 60Taniku iMm. M.I. Xoxoanoro HAH Ykpainu
ByJ1. TepemeHkiBebka, 2, Kuis 01004, Ykpaina

’boraniunuii inctutyt iM. B.JI. Komaposa PAH
ByJ1. Tipod. ITonosa, 2, Cankr-Iletepoypr 197376, Pocist

JlexToTumicikoBaHo Ha3BW m'siTM MiABULIB Hieracium s.l.
(Asteraceae), onucanux JI.I. JlurBunosum Ta K.I. Llanom
3 IiBuiunoro Kaskasy: Hieracium auriculoides Lang subsp.
basileucum Litv. et Zahn, H. auriculoides subsp. sabiniceps
Litv. et Zahn (= H. auriculoides subsp. sabinocephalum Litv.
et Zahn, nom. illeg.), H. auriculoides subsp. sublasiophorum
Litv. et Zahn, H. auriculoides subsp. umbelliforme Litv. et Zahn
(= H. auriculoides subsp. subumbelliforme Zahn, nom. illeg.;
H. subumbelliforme Uksip) i H. brachiatum Bertero ex DC.
subsp. alticaule Litv. et Zahn. JIna KoXHOTo TiIBUIY HaBe-
JieHi: 0a3MOHIM, OCHOBHI CMHOHiIMHU, iH(OpMallisi mpo TUIT
3a MPOTOJIOTOM, JIEKTOTUII, i30JIEKTOTUI, CUHTUII(M) Ta iXHi
6apkoa(u) BinmosimHoro Iepbapito; MomaroThCsi HOMEHKJIA-
TypHi HoTaTKU. [TomaHi 300paskeHHsT (CKaHM) YCiX IT'SITH JIeK-
TOTHUIIIB, 3a3HAYEHUX Y CTATTi.

Komouosi ciioBa: Asteraceae, Hieracium, Pilosella,
HOMEHKJIaTypa, JiektoTumnidikauis, JIutBuHoB, Zahn,
[TiBHiynuit KaBkas

Iuaua H.H.!, ITaBnenko-bapeiesa B.C.!, Tatranos 1.B.?
Jlekrorunudukanus nsaru Hassauuii noasunos Hieracium
auriculoides n H. brachiatum (Asteraceae), ONMCAHHBIX C
Cesepnoro Kagska3za JI.!. Jlureunossiv u K.T'. I1anom.
VKp. 60T. XypH., 2017, 74(6): 532—538.

'"Mucturyr 6otanuku uMm. H.I. Xonogrnoro HAH Ykpausbr
yi1. TepemenkoBckas, 2, Kues 01004, YkpanHa

’borannueckuii uHCTUTYT M. B.JI. Komaposa PAH
yi. ipod. ITonosa, 2, Cankr-IletepOypr 197376, Poccust

JlexkroTumuduUIMpoBaHHBl  HA3BaHUSI TMATH  TTOABUIOB
Hieracium s.1. (Asteraceae), onucanHbix J1.U. JINTBUHOBBIM
u K.I. Llanom ¢ CeBepHoro Kaska3za: Hieracium auriculoides
Lang subsp. basileucum Litv. et Zahn, H. auriculoides
subsp. sabiniceps Litv. et Zahn (= H. auriculoides subsp.
sabinocephalum Litv. et Zahn, nom. illeg.), H. auriculoides
subsp. sublasiophorum Litv. et Zahn, H. auriculoides
subsp. umbelliforme Litv. et Zahn (= H. auriculoides subsp.
subumbelliforme Zahn, nom. illeg.; H. subumbelliforme Uksip)
u H. brachiatum Bertero ex DC. subsp. alticaule Litv. et Zahn.
JIns Kaxkaoro nmojaBuaa ykasaHbl: 0a3MOHUM, OCHOBHbIE CU-
HOHMMBI, WHGOPMAIIMS O THUIIE TIO TPOTOJIOTY, JIEKTOTHII,
M30JICKTOTHUI, CUHTUII(BI) U UX O0apKom(bl) B COOTBETCTBY-
foieM Iepbapun; npuBeaeHbl HOMEHKJIATYpHbIE MTpHUMeya-
Hus. JaHbl n300pakeHus (CKaHbI) BCeX MSATU JEKTOTHUIIOB,
0003HAYEHHBIX B CTaThe.

KmoueBblie cioBa: Asteraceae, Hieracium,
Pilosella,nomeHKaTypa, TeKTOTUNTU(UKALUS, INTBUHOB,
Zahn, CeBepHbiii KaBkas

Ukr. Bot. J., 2017, 74(6)
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Plant Taxonomy, Geography and Floristics
doi: 10.15407 /ukrbotj74.06.539
Linnaea borealis (Caprifoliaceae) B YKpaiHi: najxinomopdosoriynuii Ta
najaeo(IOpPUCTHIHUN ACIIEKTH
3o M. HUMBAJIIOK, Jlrtonmuna I BE3YCBKO

IacTuTyT 60TaHiku iMm. M.I. Xonoagnoro HAH Ykpainu
ByJ. TepemeHkiBcbka, 2, Kui 01004, Ykpaina
palynology @ukr.net

Tsymbalyuk Z.M., Bezusko L.G. Linnaea borealis (Caprifoliaceae) in Ukraine: palynomorphological and paleofloristic aspects.
Ukr. Bot. J., 2017, 74(6): 539—547.

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2, Tereshchenkivska Str., Kyiv 01004, Ukraine

Abstract. Pollen morphology of Linnaea borealis (Caprifoliaceae s. 1.; Linnaeaceae s. str.) was studied using light and scanning
electron microscopy. Pollen grains are 3(4)-colporate, prolate, spheroidal or oblate-spheroidal in shape, medium- and large-
sized. Their outline in equatorial view is elliptical, oval or circular, in polar view slightly 3-lobed or circular-triangular to circular-
rectangular. Colpi are short or medium in length, slit-shaped, with pointed ends; membranes are smooth. Endoapertures are
indistinct or distinct, with thickened margins. Exine sculpture is spinulose. According to the generalized materials of paleoflora
studies of the Upper Pleistocene—Holocene deposits in Ukraine, the history of distribution of L. borealis in space and time
has been reconstructed. The use of integrated paleofloristic and radiocarbon data allowed reconstructions of spatiotemporal
patterns of distribution and dispersal of L. borealis during the Alleroed — Holocene. The case study of L. borealis confirmed the
promising use of paleofloristic data for further paleobotanical reconstructions, for paleochorological and recent chorological
research, and for solving the problem of glacial relics and their refugia.

Keywords: Linnaea borealis, pollen grains, morphology, diagnostic features, spore-pollen analysis

Beryn pia TakoX BKJTIoueHUi mo ponunu Caprifoliaceae, ane
y LIMPIIOMY PO3YMiHHi, sIKa BKJIIOYA€E MPEACTaBHUKIB
iHIMX poauH nopsiaky Dipsacales (APG 1V, 2016). Y
cucreMi J.L. Reveal (2012) pig HanexuTh 10 poIMHU
Linnaeaceae Backlund. HemmomaBHO 0yJ10 3aIIpOITOHO-
BaHO 3HAYHO IIMPIIE PO3YMIHHSI 0OCSATY IIOTO POIY
(Christenhusz, 2013), BKIIO9al09M BUAM, SIKi paHiIIIe
po3rIsAanucs y cKiaai caMocTiiHuX poniB Abelia (3a
BUHSITKOM ceKllii Zabelia), Diabelia Landrein, Dipelta,
Kolkwitzia ta Vesalea M. Martens & Galeotti, 3araiom
16 BuiB, 11O MiATBEPIKYETHCS i MOJIEKYISAPHO-DisTo-
reHeTuuyHumu ganumu (Bell et al., 2001; Jacobs et al.,
2010; Wang et al., 2015).

Mop@dosoriuHi  0cOOIMBOCTI MUIKOBUX 3€pPEH

Linnaea borealis L. — pinkicHuii, penaikToBUil BU,
1110 3poCcTa€ B YKpaiHi 3a MeXaMU OCHOBHOI 4aCTH-
HU CBOro apeajy i BKIOYeHUI g0 "YepBOHOI KHU-
ru Ykpainu" (Chervona knyha..., 2009). Llentpom
pi3HOMaHITTa poay Linnaea L. € Kwuraii, ane ioro
NpeacTaBHUKU TaKoxX moiuupeHi B fnoxii, Kopei, Ha
cxoni Pocii, y LlenTpanbHiit Azii, I'iManasix i Mekcu-
ui (Landrein, Prenner, 2016). Paniiue pin Linnaea 6ys
npencTtabieHuii Bugom Linnaea borealis (Mabberley,
1997) i B pi3Hux BapianTax cuctemu A.JI. TaxramksaHa
(Takhtajan, 1987, 1997, 2009) Bkito4YaBcs 10 POAUMHU
Caprifoliaceae Juss., Tpubu Linnaeae pa3om 3 poja-
mu Symphoricarpos Duhamel, Heptacodium Rehder, ) O -
Dipelta Maxim., Kolkwitzia Graebn., Abelia R. Br, | L borealis BABIAIM PisHi IOCTIIHUKY. Y J€SKMX Npa-
T1a Zabelia (Rehder) Makino y momepenHix BapiaH- LIX HABC/ICHI OKpEMI M.opd)ononqm Os,Ha,KH HI/,UIKOBHX
Tax cuctemu i 3 ponamu Dipelta, Kolkwitzia, Abelia Ta 3§peH LbOro BUAY, sIKi 6y1u OHHC&HI, A CBITIOBUM
Zabelia B octanHboMy BapiaHTi cuctemu (Takhtajan, mikpockorom (Erdtman, 1952; Faegri, Iversen, 196‘,‘;
2009). 3a HOBITHBOIO CHUCTEMOIO, IO 0a3yeThCs Ie- Moore, Webb, 1983). Inummu aBropaMu AeTanbHi-

. 1IIe TOCTiMKeHi MIIKOBI 3epHa L. borealis TIin CBITIIO-
PEBAXXHO Ha MOJIEKYJSIPHO-(IIOreHeTUYHUX JaHUX, Aocmx p i A ;
BuM (Basset, Crompton, 1970; Kupriyanova, Aleshina,

© 3.M. LIUMBAJTIOK, JL.T. BE3YCBKO, 2017 1972; Artyushenko, Romanova, 1984) Ta ckaHyBajb-
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HUM eJIeKTpOHHUM Mikpockomnamu (Donoghue, 1985;
Maciejewska, 1997).

MerTo1o Haioi podoTH OYJ10 JOCHIIKEHHS Ta YTOU-
HEHHSI MOP(GOJIOTIYHUX OCOOJIUBOCTEN MUIKOBUX 3€-
peH L. borealis; BU3HaU€HHSI NiaTHOCTUYHUX O3HAK
MJIKOBUX 3€PEH IS 11iJIeil CTIOPOBO-TTMJIKOBOTO aHa-
JIi3y; y3arajJjbHEeHHSI iCHYIOUMX Ta HOBHUX BiZoMoOCTeit
Mpo yuacTh MWIKY L. borealis y maninodaopax Bigkia-
IIiB BEPXHbOTO TLJIEHCTOLIEHY—TOJOLEHY PiBHUHHOL
yacTUHM YKpainu ta Ykpaincekux Kapnar. Llst my0ori-
Kallisl mMpoJoBXkye cepito ctateit (Bezusko et al., 2007,
2010, 2013; Tsymbalyuk et al., 2005, 2006, 2008, 2012;
Mosyakin et al., 2017; Tsymbalyuk, Bezusko, 2008,
2017a, b), B IKUX PO3IJSIIAIOTHCS MUTAHHSI MOXKIM-
BOCTi 3aCTOCYBaHHS HOBHUX MaliHOMOP(HOIOTIYHUX
JOCJIIIKEHb CYyYaCHUX POCJIMH /I TOYHIIIOL iA€HTU -
dikalii IXHiX BUKOIMTHUX MUJKOBUX 3epeH MpU MpoBe-
JIEHHi CITOPOBO-MUJIKOBOTO aHaJTi3y.

Marepianu Ta MeTOAM

Jng  maniHoMopoJIOTiYHUX AOCTiIXeHb OyB BU-
KopucTtaHuil marepian 3 HauioHanbsHOro repoapiro
IncTutyty 60Taniku iMm. M.I. Xomognoro HAH VYk-
painm (KW). I[IunkoBi 3epHa DOCTiIKYBaIU ITiI CBiT-
JoBuM MikpockonoMm (Biolar), matepian o0pobJis-
JIM 33 3araJJbHONPUUHSATUM alleTOJTi3HUM METOI0M
(Erdtman, 1952). [ng BUBYEHHS MWIKY IiJ CKaHY-
BaJIbHUM €JIEKTPOHHUM MikpockonoMm (JSM-6060
LA) marepian dikcyBanu B 96%-My eTaHOJi Ta Hamu-
JIIOBAJIM 1IapoM 30JI0Ta 3a CTaHAAPTHOIO METOAUKOIO
(Tsymbalyuk, Mosyakin, 2013). OnucyBaiu NUJIKOBI
3¢pHa 3 BUKOPUCTAHHSM 3arajJlbHONMPUIHSITOI Tep-
minosorii (Kupriyanova, Aleshina, 1972; Punt et al.,
1994; Tokareyv, 2002).

I1pu npoBeaeHHI naneo@IOPUCTUUHUX JOCTIIKEHb
3aCTOCOBYBAJIM METOJl CITOPOBO-TIMJIKOBOTO aHai3y.
VY npocropi HaMu PO3IIISIAAETHCSI TEPUTOPisT PiIBHUH-
Hoi yactuHu Ykpainu (Jlicosa, Jlicoctenona, Cre-
nmoBa 30HM) Ta YKpaiHchbki KapmaTtu, y yaci — mi3Hiii
TJIEACTOIIEH—TOJIOIEH.

MarepianoM I aHali3y Ta y3araJbHEHHS BiTo-
MOCTEl Mpo y4yacTb NMWIKY L. borealis ciyryBaau BU-
KOMHI MNamiHo(Iopyu BiIKJIadiB picC-BIOPMCHKOIO
MIiXJTBOIOBHKIB'SI, HIDKHBOTO TOPU30HTY BEPXHBO-
TUICCTOLICHOBUX JIECiB, aJulepeny—TroJoleHy piB-
HUHHOI YKpaiHnu Ta Ykpaincbkux Kapnat. bynu Bu-
KOPHMCTaHi K OTpUMaHi HaMM pe3yJabTaTH CIIOPO-
BO-TIIMJIKOBOTO aHaJli3y JOCJIIKYBAaHUX BiIKJIamIiB
(Artyushenko et al., 1982; Bezusko et al., 2009; 2011;),
TaK i HasIBHI Ha 1Ie#l 9ac jitepaTypHi gaHi (Gurtovaya,
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1983; Bolikhovskaya, 1995). HaBomsThcst TAKOX OTpH-
MaHi HaMU HOBi ManeodJOPUCTUYHI MaTepiaiu I
HUXXHBOTO TOPU30HTY BEPXHBOILICHCTOILIEHOBUX JICCiB
y po3pi3i HoBoBosMHCHK (BosiMHChKa BUCOUMHA), Bijl-
knazaiB cepenHboro (AT vac) ronoueHy B po3pisi Ko-
MapiBka (JlicoctenoBa 30Ha, JliBoOepexks), Binkia-
niB cepenaboro (AT Ta SB uyacu) rosnoiieHy B po3pisi
Jlonanbscbke (JlicoctenoBa 30Ha, JliBoOepexks), sIKi
MiIKPIiNJeHi pe3yJbTaTaMy PadioBYIJIELIEBOTO JaTy-
BaHHS, BiIKJIamiB Mi3HBOTO (SA yac) TOJIOIeHY CKBa-
xuHu b—46 (Maue IToicest) Ta BigKiamiB cepeTHEOTO
(SB ugac) i mizHboro (SA 9ac) roo1meHy B po3pisi 3Be-
Hiropon—KouypiBceke (Omisis).

INpu imenTndikaiii BUKOMHUX TUIKOBUX 3€peH
L. borealis y criopoBo-NMUJKOBUX CIIEKTpaX BiIKja-
JIiB BEPXHbOIO ILJIEHUCTOLEHY—TOJIOLEHY PiBHUHHOI
YaCcTUHU YKpaiHu Ta YKpaiHcbkux Kapnat Hamu BuU-
KOPUCTOBYBAJIMCh MiarHOCTUYHI O3HAaKW, HaBeIeHi
B TIEpIIOMY TOMi BU3HAYHWKA ITMJIKY Ta CIIOp €BPO-
nericbkoi yactuHu KoaumHboro CPCP (Kupriyanova,
Aleshina, 1972) ta B mMoHorpadii, IpuCBIUYCHI pe-
3yJbTaTaM MOpPMOJIOrii MUJIKY PeiKTOBUX, €HAEeMiu-
HUX Ta pigKicHUX BUIiB (piropu Ykpainu (Artyushenko,
Romanova, 1984).

Pe3yabraTi Ta 00rOBOpEHHS

HaBoauMo xapakTepucTUKy NUJIKOBUX 3epeH Linnaea
borealis (puc. 1, a—h; puc. 2, a—f).

CeimioBnii Mikpockon. [Tmikosi 3epHa 3(4)-60po3-
HO-OpOBi, eincoiganbHi, cdepoiganbHi abo CILIO-
eHo-cdepoinaibHi 32 popmolo, B 00puci 3 moiroca
c/abko 3-jorareBi, OKPYrIO-TPUKYTHi, OKPYIJIO-40-
TUPUKYTHI, 3 €KBaTopa EJiMTUYHi, OBaJbHI a00 OK-
pyrmi. ITomsgpHa Bich 38,6—67,8 MKM, eKBaTOpialib-
Huii giamerp 42,6—70,5 mxM. LlIuprHa Me30KO0IbIIIy-
MiB 29,3—59.8 MKM, miamMeTp amoKoJbITiyMiB 22,6—
39,9 mxM. bopo3HU KOpOTKi, a00 cepemHbOl TOBXM-
HU, IIUJIMHOBUIHI i1 3aKpUTi, a00 BiIKPUTi, OBaJIbHI 3
3aroCTpeHUMU KiHIsIMU, 1,9—4,0 MKM 3aBIIUPIIKH,
15,9—26,6 MKM 3aBIOBXKH, 3a JOBXUHOIO JOPIiBHIO-
I0Th 200 TIepeBUIIYIOTh OpU, OOPO3HI MeMOpaHHu IJa-
JIeHbKi. OpM 3 HEUiTKUMU a00 YiTKUMU KpasiMu, iH-
KOJU 3 TOTOBIIEHUMH, 7,9—19,9 MKM 3aBIIUPILIKHU,
13,3—26,6 mxm 3aBHoBxkKHU. Ex3uHa 2,4—5,3 MKM 3aB-
ToBIIKU. [TOKpUB TOHKMIA, MalixKe yTpUYi TOHIIUM 3a
cTOBIMUMKOBHUI Imap. CTOBIMUMKHU IIepeBakKHO UiTKi,
TOHKI, 3piAKa HeviTKi. EHAeK3nHa ToHIIa 3a eKTeK31-
HY, 4iTKa, piBHOMipHO moToBIIeHa. CKyJIbIITypa eK31-
HM 4YiTKa, IIUIINKYBaTa, IMAMUKA 3 TOCTPOIO BEPXiB-
KOIO.
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Puc. 1. Ilunkosi 3epHa Linnaea borealis (CBiTI0BUIA MiKPOCKOIT): d—e — BMUIJISIA 3 eKBaTtopa; f—h — BUIJISIA 3 ToJioca.

MacutabHa aiHiika: 10 MKM

Fig. 1. Pollen grains of Linnaea borealis (light microscopy): a—e — equatorial view; f/—~h — polar view. Scale bars: 10 um

CkaHyBa/IbHUii eJIeKTPOHHMI MiKpocKon. CKyIbITy-
pa ex3uHu mumnukysara. Llnnuku nepeBaxkHo Ipi6-
Hi, KOHYCOMNOiOHi, 3 TOCTPOIO BEPXiBKOIO, IHKOJIM i3
3arHyTOl0; 3pigKa MixX ApiOHUMU IIUITMKAMU PO3Ta-
LIIOBaHI YJIBTPAAPiOHi; IHKOIM Ha TTOBEPXHi BUSIBICHO
nooauHoKi nepdopatii. Kpai 6opo3eH LIMIIUKYBAaTi,
MeMOpaHU TMaAeHbKi.

Hocmimkeni 3pa3ku. 1. BonuHcbka o00i1., Jlrobe-
miBcbkuii p-H, HIITT "Ipumn'ate-Croxin". byunHncbska
naya. COCHOBUIA JIiC YOPHUIIEBO-3€JIEHOMOIIHUNA.
7.V12010, O.1. ITpsinko (KW). 2. [ Poland, Wojewodztwo
podkarpackie] Plantaec Poloniae Exsiccatae. Lezajsk
(palat. Leopoliensis). Las klasztorny. — In silva. —
2.VI 1930, 001764, Ig. M. Nowinski (KW). 3. ¥Ypan,
bamkupusa. Kapacaenb. EnoBo-nmuxToBbIid Jiec — Ha
KpyToM JieBoM Oepery p. Yol 14.VI 1942, J1. 3epos
(KW). 4. Huxeroponckuit Kpaii, ObIB. BeTyXCKuii y.
Okp. 1. Ku...Bo [Hepo36ipmmBo]. B e10Bo-TUXTOBOM
secy. 3.VII 1930, A. CmupHoBa (KW).

PesynbraTi Hammx maaiHOMOP(OIOTIYHUX JTOCTi-
JIXKeHb JIeKIJIbKOX 3pa3KiB L. borealis moxazanu, 110
MWIKOBI 3€pHa JElIO BapiabenbHi 3a po3Mipamu, Ha
1110 TaKOX BKa3yBaju aesiki gociaimHuku (Kupriyanova,
Aleshina, 1972). Hanpukian, nuikoBi 3epHa 3pa3KiB

VKp. 60T. XypH., 2017, 74(6)

Ne 3, 4 manu MeHIIi po3MipH, SIK yKa3aHO B OaraThbox
poborax (Basset, Crompton, 1970; Artyushenko,
Romanova, 1984; Maciejewska, 1997), y 3pa3ky Ne 1
3epHa MaJIv OibIII pO3MipH BiIMOBiAHO 10 BKa3aHUX B
miteparypi (Kupriyanova, Aleshina, 1972). JIxx. JIxx. ba-
cer ta C.Y. Kpomnron (Basset, Crompton, 1970) Bix-
3HAYAI0Th, 1110 JIJIST MUJIKOBUX 3epeH L. borealis xapak-
TepHi BiIKPUTi OOPO3HU, X0Ua Pe3yabTaTu HAILLUX J10-
crimkeHb Ta naxi iHmux aBropiB (Maciejewska, 1997)
MoKa3ajiu, 110 MUJIKOBUM 3epHaM 1IbOTO BUIY BJIACTH-
Bi IK 3aKpHTi, TaK i Binkputi 60opo3Hu. Bapro 3a3Ha-
YUTH, 110 y3arajabHeHi HaM1 MOp(OoJIoTiuHi Ta MOpdo-
METPUYHI IaHi 3arajioM Y3ro/KyIOThCs 3 pe3yJibTaTaMu
iHIIMX aBTOPIB.

IManeodopucTiyHi K0CTiKEHHS

Mu npoaHafnizyBaiu Ta y3arajJbHUIU Tajeo-
¢daopucTUYHI JaHi MpO ydacTb TMIKOBUX 3€peH
L. borealis y manmiHodiopax BiIKIaaiB BEpXHHOTO
MUIeficTOLIeHy Ta ToJiolieHy YkpaiHu. Pesynbratu
aHajizy 3acBimuyioTh, 10 TmIoK L. borealis
BXOAUTb 10 CKJaay KOJEKTUBHOI picC-BIOPMCHKOIL
naninodyiopu BiaknaniBs Topdy, sSKi chopmyBamucs
B pospizax Kononiie Ta KonoaiiB—V (IBaHO-
@pankiscbka 0011.) BIpomosxk (Gasu M, 3a cxemoro
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Puc. 2. [unkosi 3epHa Linnaea borealis (cCKaHyBaJIbHUI €JIEKTPOHHUI MIKPOCKOIT): @ — BUIJISII 3 TIOJIIOCA; ¢, € — BUTJISII 3
eKBaTopa; b, d — anepTypu; f — IIUIMKKYBaTa CKYJbITypa eK3UHU

Fig. 2. Pollen grains of Linnaea borealis (scanning electron microscopy): a — polar view; ¢, e — equatorial view; b, d — apertures;
f— spinulose exine sculpture
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Yyacte muiky Linnaea borealis y cknaai najinoduiop BinknaniB amiepeny—rosoneHy JlicoBoi, JlicocrenoBoi 30 Ykpainu Ta

VYkpaincskux Kapnar

Participation of pollen of Linnaea borealis in palynofloras of the Alleroed—Holocene deposits of the Forest and Forest-Steppe zones

of Ukraine, and the Ukrainian Carpathians

ITaninodaopu BigkiIaniB ajaepeny—rojioleHy
Po3piz/paiton/obnactb
SA* | SB | AT | BO | PB | DR-3 | AL
JlicoBa 30Ha, [TpaBoOepexKs
CrosiniB—I/Panexiscbkuii/JIbBiBCbKA _ s kk _ _ _ _
Jopomms/HecrepiBcbkuii/JIbBiBchbKa — — — + _ _ +
CkBaxuHa b—46/30m04iBcbkuii/JIbBiBCbKa + — - — — — _
3BeHiropoa—Koitypiscbke/ [yctomuTiBebkuii/JIbBiBChbKa + + — — _ _ _
Crapnuku/[1yoHiBchbkuii/PiBHEHCHKA — — — _ _ +
IkBa— I/Kpemenenpkuii/ TepHOITiIbChKA — — + — — + _
JlicoBa 30Ha, JliBoOepexKst

Kyxapincbke/Penkincbkuii/YepHiriBcbka — + — + + + _
PomanbkoBo/Smminbcbkuii/CyMmcbka — + + + — + +
Jlicoctenosa 30Ha, [TpaBoOepeskkst

Kononorosceke/O0yxiBcbkuit/ KuiBcbka | — | - | + | + | - | — | —
JlicoctenoBa 30Ha, JIiBOOEpexKst

Yyrmak/Apabiscekuii/Yepkacbka — — — + + _
Opmug/IupsaruHcbkuii/[TonTaBebka — + + — — + _
Jlonanbscrke//IepraviBcbkuii/ XapKiBcbka + + + — — — —
Kowmapiska/I3tomchK1il/XapKiBcbKa — - + — — — —_

Ykpaincbki Kapnatu
Miok/TypkiBcbkuii/JIbBiBCbKa | + | — | — | _ | _ | _ | _

IMaminodaopu Binkmanis: * SA — cybarnantuyHoro, SB — cy66opeansHoro, AT — atnmantuuHoro, BO — 6opeanbHoro, PB —
npedopeanbHro yaciB rosoueHy, DR—3 — mi3Hboro npiacy, AL — aniepeny; ** "+" — yyacTb NUIKOBUX 3epeH Y BUKOITHUX

"

najiHogaopax; *** "—

B.I1. Tpuuyka (Grichuk, 1989) (Gurtovaya, 1983;
Bezusko et al., 2011). ITunkoBe 3epHO L. borealis
OyJl0 HaMHM iIeHTU(IKOBAHO B CITOPOBO-IMUJIKOBUX
crnexkTpax Binknanis Jiecy—I B po3pi3zi HoBoBonMHCHK
(BonuHcbka 00i1.). 3agikcoBaHO TaKOX HasIBHICTb
MMUJIKOBUX 3€peH IIBOTO BUAY B CKJIAmi TMajiHOMIOpH
BilKJIaaiB aaTUHIBCbKOTrO Topu3oHTy (Jiec I11; myxkcpka
CcTalisl Ti3HLOTO Bajjgal) B po3pidi ApanoBuuu
(YepniriBcbka 0611.) (Bolikhovskaya, 1995).
3a3HauMMoO, IO HasgBHI Ha Ieil dYac IIajeo-
(bJAOPUCTUYHI MaTepiaiu 3aCBiAUYIOTh, 1110 HailyacTille
MUJIKOBI 3epHa L. borealis popmyBanu mnaniHodaopu

VKp. 6OT. XypH., 2017, 74(6)

— BIICYTHICTb MUJIKOBMX 3€PEH y BUKOIMHUX NaliHOhI0paXx.

BiAK/IadiB ajjiepeny—roJIoUeHy pPiBHMHHOI 4YacTUHU
VYkpainu (13 po3piziB) Ta Ykpaincekux Kapmar (po3pi3
Mimok Ha TepuTopii PerioHanbHOro nanmma@THOTO
mapky "HamcsHChKmMit", JIpBiBcbKa 0071.) (Bezusko
et al., 2009). Ilpu 11bOMy pemnpe3eHTaTUBHiI PO3pi3u
po3taiioBaHi Ha TepuTopii cydyacHux JlicoBoi
(8 pospiziB), JlicocremoBoi (5 po3pi3iB) 30H Ta
VYkpaincekux Kapmat (1 po3spi3). YzaranbHeHi Hamu
naneo@JIOpUCTUYHI JaHi JO3BOJWAM BCTAaHOBUTHU
MPOCTOPOBO-YaCOBY nU(pepeHIiallio yuacti L. borealis
Yy BUKOITHMX NajliHo(Jiopax ajuiepeay—rojoLeHy (1uB.
Ta0JIUIIIO).
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Hageneni B Tabauili pe3yabTaTi najaeo@IoprucTud-
HUX JOCTiIKEeHb 3aCBilUyIOTh, 1110 MOPIBHSIHO i3 Cy-
YaCHUM TIOIIMpPeHHSIM L. borealis y dnopi Ykpainu
(Chervona knyha..., 2009; Pryadko, 2011) iioro yyactb
y ckiaai pociauHHoro mokpuBy JlicoBoi Ta JlicocTe-
MOBOI 30H Oyja CYTTEBO OLMBLIOKD BIPOAOBXK ajlie-
peny—royoleHy. BaxiuBo, 1o mnaneodaopucTUyHi
MaTtepiajan JO3BOJISTIOTh IIPOBECTU IXHE MOPIBHSIHHS 3
BiIOMOCTSIMU TIPO 3HUKJI MiCLIE3HAXOIKEHHS 1IbOTO
[JISIIIiaTbHOTO peftikTa, HaBeneHi B crarti O.1. Ipsn-
ko (Pryadko, 2011). Yuactb L. borealis y cknaai poc-
JIMHHOTO TIOKpuBY Ha XapkiBmumHi B AT, SB Ta SA
yacu ToJIOLEHY MiATBepIKYIOTh JaHi Mo poapizax Jlo-
nanbcbke Ta Komapiska. [1pu 1iboMy ciiif 3ayBaxkUTH,
IO PEe3yJBTaTH KOMITJICKCHMX ITaJIcOIaTiHOIOTITHIX
Ta pamioBYIJIELUEBUX JOCHIIXKEHb BiIKIA[AiB PpoO3pi-
3y JlomaHbChbKe MO3BOJSIIOTH BCTAHOBUTH Yac TOIIM-
peHHst L. borealis B SB—1 (4300260 BP [Ku—3054]),
SB—2 (4030+70 BP [Ku—3053] Ta SB—3 (2750140
BP [Kun—3052]). OtpuMani gaHi gajau 3MOTY TaKOX
3acdikcyBatu gaty — 2210160 BP [Ku—3051], uio Bu-
3Haya€ Mexy, Iicis sikoi et Bun B SA—I yac rojorne-
HY BX€ He OpaB y4acTi B CKJIai POCJIMHHOIO TTOKPUBY
nobau3y gociimKyBaHoro pospizy. Ha JliBoGepexki
JlicocTernoBoi 30HM iCHYBaJId TaKOX OKpeMmi Micle3-
poctaHHs L. borealis BnpogoBX Mi3HbOTO Ipiacy—ro-
noueny (Yepkacbka ta ITonraBchka 0611.) Ha I1paBo-
6epexcxi JlicocTernoBoi 30HU NaaeodIOPUCTUYHI TaHi
OOIpYHTOBYIOTH y4yacTh L. borealis y ckiaai poCIuH-
Horo nokpusy B OOyxiBcbkoMy p-Hi, KuiBcbkoi 001.
BripoaoBxk cepeaHboro (AT Ta SB yacu) rosnoieHy.

PesynbraTu naneodaopucTUUHUX TOCTIIKEHb CBifl-
yaTh MPO HasIBHICTb Micue3pocTaHb L. borealis Ha Te-
putopii JliBo- Ta IlpaBobepexcks cydacHoi JlicoBoi
30HU BIIPOJOBX ajlyiepey—rogoleHy (IMB. TaOJULIIO).
Hocute mommpeHnM OyB L€l BUI y CKJIali POCIWH-
Horo nokpuBy Majoro Iloniccs (po3pizu CrosiHiB—I,
HopomuB, ckBaxuHa b—46, CrapHuku, Iksa—I) i
TakoOX BiH TparisgBcd Ha Omniii (po3pi3 3BeHiro-
pon—Korypisceke). PamioByrienesa gata 11750£300
[Ku—1301] ¢ikcye yac yuyacti L. borealis y cxnani
POCIMHHUX YIpynoBaHb Mo0JM3y po3pidy CTapHUKU
B Mixcraniani amnepen. OTpumaHi Hamu maneodio-
PUCTUYHI MaTepiaau TaKoX OO3BOJWIU [eTalli3yBa-
TH y9acThb L. borealis y CKilami pOCIMHHOTO TTOKPUBY
BIIpOAOBXK SA uacy rojoueHy. BcraHoBieHo, 110 1eii
BUJ 3pinka OpaB y4yacThb Y (hOpMyBaHHiI pOCIMHHOCTI
B SA—1 ta SA—2 yacu ronoueHy. Ha el yac He mae
maeo(IOPUCTUIHUX JTAHUX PO YJacTh MOTO TTHIIKO-
BUX 3€peH Yy ckJafi najaiHogaop SA—3 yacy rojoueHy
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(octanni 800—1000 pokiB) Ha piBHMHHII YaCTUHI YK-
paiHu. Ajie BCTAaHOBJIEHO, 1110 L. borealis GpaB y4acTb
y ¢hopMyBaHHiI pOCIMHHOTO MTOKPHUBY TTOOIN3Y PO3Pi3y
Miiok Ha Teputopii Ykpaincekux Kapmnat (Bezusko
et al., 2009). PamioByrnenena gata 280150 [Ki—15389]
BU3HAYa€ yac, KOJIU el BuA 3adikcoBaHO s TEpU-
Topii PerionanbHoro nanmmacgTtHoro mapky "Hanu-
csaHebkuit" (SA—3 yac roJioteHy).

BucHoBku

Y pesynbraTi TpOBEOEHOrO MOCIIIXKEHHSI YTOYHE-
HO MOP(MOJIOTIYHY XapaKTEepUCTUKY MUIKOBUX 3€peH
L. borealis. BcranoBiieHo, 110 TWJIKOBI 3epHa Bapia-
OesibHI 3a po3MipaMM, iHII O3HaKU — ¢opma, o0pu-
cu, OymoBa arepTyp, TOBIIMHA Ta CKYJBITYpa €K3MHU
3JIMIIAIOTHCS CTAJIUMHU, X MOXHa BUKOPHUCTOBYBAaTU
NI BU3HAUYEHHST TMJIKOBMX 3€peH IPU IPOBEICHHI
CIOPOBO-TIWJIKOBOrO aHaiizy. OTpumaHi pe3ysbra-
TU MaJTiHOMOP(OJOTiYHOTO AOCHiIKEHHSI OyIyTh BU-
KOPHUCTaHi IS TIONAJIBIIOrO ITOPIBHSIHHS 3 TaKUMH
MPENCTAaBHUKIB OJIM3bKOCMOPITHEHUX POJIB POAUHU
Caprifoliaceae.

Ha npuknani rasiuianbHoro penikry Linnaea borealis
OOI'PYHTOBAHO aKTyaJIbHICTh Or0 10JaJIbIIOI BUIOBOI
izeHTUGiKallil y BAKOITHOMY CTaHi 3 BUKOPUCTaHHSIM
HOBMX PE3YNbTaTiB MaJiHOMOP(OJOTIYHUX JTOCITi-
JUKEHb IS LiJIe MasliHOJIOT 1 BiikJTaniB kBaptepy [1iB-
HiyHOi €Bpa3ii.

3a JaHUMM aHallizy BMJJOBOTrO CKJamay najiHOd-
JIOp BIiAKIaNiB BEPXHBOTO TUICHCTOLEHY—TOJIOLIEHY
VYKkpaiHu BU3HAYEHO Ti, 110 MIiCTWIM MUJIKOBI 3epHa
L. borealis. ¥Yniepiie 3a y3araJbHEeHUMU MaTepiajamu
KOMIUIEKCHUX TTaJIcODIIOPUCTUYHUX Ta PamioByTJIe-
LIEBUX JOCIIKEHb BCTAHOBJIEHO MPOCTOPOBO-YaCOBY
nndepeHIianio mommpeHHs L. borealis ympomoBX aj-
Jiepeay—roJIOLICHY.

Pesynbrati  y3araabHeHHS T1aje0MIOPUCTUYHUX
JNaHUX Mpo y4yacTb L. borealis y ckiani pOCIMHHOTO
MOKPUBY YKpaiHU BIIPOJOBXK Ii3HBOTO IJIEHACTOLIEHY—
TOJIOLIEHY TO3BOJISIIOTH HE JIMIIIE CYTTEBO AeTali3yBaTh
najieo00TaHiYHi PeKOHCTPYKIIii, ajlie TAKOX IMepCrieK-
TUBHO X YpaxoBYBaTH MPU BUPIllIEHHI MTPOOJIEMHU TO-
LIMPEHHS PeJIiIKTOBMX BUIIB Y IMPOCTOPI Ta yaci.

Busnaueni Mice3HaxomkeHHs L. borealis Ha Tepu-
Topii cyyacHux JlicoBoi, JlicocTenoBoi 30H Ta YKpa-
iHchkux Kapmat MokHa po3misigaTu SIK MOXKJIUBI pe-
(yriymu 11boro pesikToBOro risiiaJbHoro Buay. Bax-
JINBUM € TIPOIOBKeHHs naneoxoposoriaaux (Karpyuk,
2014), xopousoriunux (Pryadko, 2011), monmyasuiitHux
(Burlaka, 2016) gociimkeHb, IPUCBSIYEHUX LILOMY
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HaI3BMYAHO IIiKaBOMY BHIY, 3 YpaXyBaHHSM HOBHX
Ta y3araJlbHeHUX HaMU Tajieo(GIOpUCTUIHUX TaHUX.

TakuM 4yMHOM, PeJliKTOBMIA CTaTyC Cy4yaCHUX JIOKa-
qiteTiB L. borealis B YKpaiHi Ta 3arajomM perpecuBHUIA
XapakTep Moro apeally Ha Hallliii TepuUTOpii He BUKIIM-
KaloTh CYMHIBiB, a TOMY BKJIIOUEHHS IIbOTO BUIY IO
"UepBoHOi KHUTM YKpaiHU" 3 TPUPOIOOXOPOHHUM
CTaTycoM "3HMKAOUMii" Ta HEOOXiTHICTh CYBOPOi OXO-
pOHU BMAY B YKpaiHi, € LIJIKOM OOIPYHTOBAaHUMU, Y
TOMY YMCJIi TaJIe000TaHIYHUMU CBITYEHHSIMU.

IMonsaxu

Aemopu  6ucnoeaoiomev  wiupy  80AUHICMb  UA.-KOP.
HAH Ykpainu C.JI. Mocakiny (Incmumym 6omanixu
im. M.I. Xoa00H020) 3a yinni nopadu é npoueci nideo-
moexu cmammi 00 OpyKy.
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Lumoamok 3.M., besycbko JI.I. Linnaea borealis
(Caprifoliaceae) B Ykpaini: najiinomMopgoJioriunmii Ta
naeo(IOPHCTHYHMIA ACIEKTH. YKP. OOT. XKypH., 2017, 74(6):
539-547.

Inctutyt 60taniku iMm. M.I. XononHoro HAH Ykpainu
By1. TepewieHkiBebka, 2, Kui 01004, Ykpaina

3 BUKOPUCTAHHSIM CBITJIOBOTO Ta CKaHYBaJTbHOTO eJIEKTPOH-
HOro MIKPOCKOITIB JOCHIIKEHO MWIKOBI 3epHa Linnaea
borealis. BctaHoBneHO, 110 NMUJIKOBI 3epHa 3(4)-60po3HO-
OpOBI, eJIirncoigaabHi, chepoiganbHi a00 CIUToIIeHO-chepo-
imanbHi 3a GOpPMOI0, B 00pHUCI 3 TTONIIOCa CJIabKo 3-JI0TaTeBi,
OKPYTJIO-TPUKYTHi, OKPYTJIO-YOTUPUKYTHI, 3 eKBATOPA €JIill-
TUYHI, OBaJIbHi 400 OKPYIJIi; CepeHIX Ta BEJIMKHUX PO3MipiB.
bopo3Hu KkopoTKi, a00 cepeaHbO1 JOBXKUHU, IILITMHOMOMiIOHI;
MeMOpaHM raaeHbkKi. Opu HedwiTKi abo 4iTKi, iHKOJIM 3 MOo-
TOBHIEHUMU KpasiMu. CKynbNTypa €K3WHM LIMIMKYBaTa.
3a y3araJbHEHUMH MaTrepiajaMu ManeodIOPUCTUIHUX 10~
CJIiIKeHb BiIKJIaliB BEPXHbBOTO IUICHCTOLIEHY—TOJOLECHY
VYkpainu peKoHCTpyioBaHa icTopis nomupeHHs L. borealis
y TpocTopi Ta 4daci. BUKOpucCTaHHSI KOMITJIEKCHUX TTaeo-
(JOPUCTUYHHUX Ta pamioBYIJICLEBUX JaHUX T0O3BOJIUIO 00-
I'PYHTYBaTH IIPOCTOPOBO-YACOBY AU(epeHIiallito MOIIUpPeH-
Hs L. borealis BIipomoBX ajiepeny—rosoleHy. Ha mpukiami
L. borealis noBeneHO MEePCrEKTUBHICTb BUKOPUCTAHHSI pe-
3yJILTATiB NajJeO(IOPUCTUYHUX JOCTIKEHb TSI TOJAIbIIOL
JeTatizalii majgeo00TaHiYHUX PEKOHCTPYKILii, MPOBEACHHS
(iTOMaNICOXOPOIOTIYHNX, XOPOJOTIYHNX JOCTIIKEeHb, a Ta-
KO pO3pOOKM MPOOJIEMHU PEJTiKTIB Ta IXHiX pedyriyMiB.

KimouoBi ciioBa: Linnaea borealis, Tunkosi 3epHa,
MopdOJI0Tis, JiarHOCTUYHI 03HAKM, CITOPOBO-TTMJIKOBUIA
aHaJti3

VKp. 6OT. XypH., 2017, 74(6)

Leimbamok 3.H., besycbko JI.I. Linnaea borealis
(Caprifoliaceae) B YKpauHe: naTuHOMOP(HOJIOTHIECKHI U
najieoJI0pUCTHIECKHIA aCIeKThI. YKp. 00T. XypH., 2017,
74(6): 539—547.

HWuctutyr 6otanuku uMm. H.I. Xonognoro HAH YkpauHbl
yi1. TepemenkoBckas, 2, Kues 01004, YkpanHa

C wuCcTob30BaHWEM CBETOBOTO M CKAHMPYIOUIETO 3JIEK-
TPOHHOTO MUKPOCKOIIOB HCCJIE€AOBaHbl TbLUIbLEBbIE 3€p-
Ha Linnaea borealis. YCTaHOBJIEHO, YTO MbLIbLIEBbIC 3epHA
3(4)-60p03THO-OPOBBIC, BJUIUTICOMAATBHBIC, CHEPONIATh-
HbI€ WJIH CILTIOLIEHHO-Cc(eporaanibHble o (popme, B ouepra-
HMU C TI0JTIoca ¢J1abo 3-JI0TacTHBIe, OKPYIJIO-TPEYTOIbHbBIE,
OKPYTJIO-YETBIPEXyTOJIbHbIe, C DKBAaTOpa JJUTANITUIECKUE,
OB&JIbHBIE UM OKPYTJIbIE; CPEAHUX U OONBLINX PA3MEPOB.
bopo3nbl KOpoTKUE WM CpefAHei UIMHBI, IIEJEBUIHbIE;
MeMOpaHbl riankve. Opbl HeYeTKUe WM YeTKUe, NHOTAA C
YTOJNIEHHBIMU KpasiMu. CKyJIbOTypa 3K3WHBI IIAMMKOBA-
Tas. [To 06001IEHHBIM MaTepUallaM NaieodIOPUCTUIECKUX
HCCIIeOBAHU OTJIOXKEHU BEPXHETO TUIeHiCTOIIeHa-TOJIOIe-
Ha YKpauHbl peKOHCTPYHPOBaHA UCTOPUSI PACITPOCTPAHEHUST
L. borealis B mpocTpaHCTBe U BO BpeMeHU. Mcronb3oBaHue
KOMTUTEKCHBIX TTAJIeOMIOPUCTUIECKUX W PATUOYTIIEPOIHBIX
NAHHBIX TIO3BOJIUJIO OOOCHOBATh MPOCTPAHCTBEHHO-BpPE-
MeHHYI0 nuddepeHuranuo pacnpoctpaneHus L. borealis
B TeYeHUU ajiepena—royoleHa. Ha npumepe L. borealis
oKa3aHa IepPCIeKTUBHOCTh MCIIOJIb30BaHUs PE3YJIBTaTOB
Maseo@IOPUCTUICCKUX MCCICAOBAHUI UIST IajbHEMIIei
NeTaau3alnu Majaeo00TaHUYeCKMX PEeKOHCTPYKIHUiA, Mpo-
BeIeHUST (PUTOIATICOXOPOIOTUISCKUX, XOPOJIOTUUECKUX UC-
CJIeIOBaHUI, a TaKKe pa3pabOTKU MPOOIeMBbl PETUKTOB U UX
pedyruymoB.

Kimouessie ciioBa: Linnaea borealis, blIblIeBBIC 3€pHA,
MOp®dOoJIoTHsI, TMarHOCTUYEeCKKE MPU3HAKU, CITOPOBO-
MbUTBLIEBON aHAIN3
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Shevera M.V. Reynoutria * bohemica (Polygonaceae), a potentially invasive species of the Ukrainian flora. Ukr. Bot. J., 2017,

74(6): 548—555.

M.G. Kholodny Institute of Botany, National Academy of Science of Ukraine

2, Tereshchenkivska Str., Kyiv 01004, Ukraine

Abstract. Reynoutria % bohemica is considered an invasive species in Europe and potentially invasive species in Ukraine. It is a
hybrid that is morphologically similar to R. japonica. For a long time and sometimes now R. X bohemica has been misidentified
as R. japonica. The data on its history of spontaneous distribution in Europe, main diagnostic morphological characters of
leaf (shape, size and leaf abacsial surface pubescence), ecological and coenotic characteristics are summarized. The map of
distribution of R. bohemica in Ukraine is prepared on the base of data of field trips and herbaria collections (KW, LWKS, CHER,
KHER). The taxon is known in Ukraine since 2002. At present it is found in several localitets from western (Transcarpathia,
Chernivtsi and Lviv regions) and central (Zhytomyr, Kyiv and Poltava regions) parts of country.

Keywords: Reynoutria X bohemica, potentially invasive species, distribution, ecology, Ukraine

Beryn

Bunu pony Reynoutria Houtt. (Polygonaceae) na-
JieXaTh 10 iHBa3ifiHMX y OaraTbox KpaiHax €Bporu
(Tokarska-Guzik et al., 2015; CABI, 2017), ockinbku
iXHE aKTHMBHE MOLIMPEHHS Ta BKOPIHEHHS B MPUPOAHI
LIEHO3W CTBOPIOE 3arpo3y IPUPOTHOMY CEPEIOBHIIY,
30iMHI0-104M Iioro GiojoriuHe pizHoMaHiTTs. Pocau-
HU PO3MHOXYIOTHCSI TIEPEeBaXKHO BETCTAaTUBHO, YTBO-
pIOIOTh BeJIMKY OioMacy, (popMyIOTh IIiJIbHI 3apOCTi.
MaroTh anesonaTuyHi BJIaCTUBOCTI TOIIO, TIPUTHIYYIO-
Th PIiCT Ta PO3BUTOK CXOIiB aOOPUTEHHUX TPaB'sSTHUX
i IepeBHO-YarapHUKOBUX POCIMH, IEePeIIKOMKAIOTh
ITOHOBJICHHIO MPUPOIHOTO POCIMHHOTO TTOKPUBY Ta
MMOPYIIYIOTh CTPYKTYPY POCIMHHMX yTrpyIioBaHb. Haii-
OibIIMIA HEraTMBHMI BIUIUB BUSIBIISIIOTL R. japonica
Hout. ta R. sachalinensis (F. Schmidt) Nakai. Joci-
JIDKEHHIO Pi3HUX acreKTiB 0i0IoTii, MOIIMPEeHHS, €KO-
JIOTO-LIEHOTUYHOI TPUYPOUYEHOCTI TOLIO BUAIB pOAY
Reynoutria npucBstueHi uncneHHi myomikaiii (Sukopp,
Starfinger, 1995; Bailey, 2003; Balogh, 2008; Tokarska-
Guzik et al., 2015; etc.). OcranHiM 9acoM B €BpoIri
CIOCTEPIra€ThCsl aKTUBHE MOLIMPEHHST R. X bohemica
Chrtek & Chrtkova. TpuBanuii yac BUI He BiApi3HSIN
Bin R. japonica. 3apa3 'y 6aratbox kpaiHax 3axigHoi €B-
pOIM, BPaxOBYIOUM HETATMBHUI BIUIMB Ha MPUPOIHY
dopy Ta aKTUBHE MOIIMPEHHSI, BUA BKIIOYCHUI 0
"Black Lists", 3okpema, i y benbrii, ae mioia, aKy BiH
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3aiimae, IopiyHo 30iabinyeThest Ha 30% (Tiébre et al.,
2007a).

MeTo10 pobOTH Oyn0 y3arajJbHEHHSI BiTOMOCTEI
Mpo 0coOJMBOCTI Oiojorii, reorpadii Ta ekoJorii
R. X bohemica B €Bporli Ta 3'siCyBaHHSI Cy4aCHOTO MO~
LIIUPEHHS BUAY B YKpaiHi.

Marepian Ta meToaM

O06'exTOM JOCTimIKeHHsS 00paHo R. X bohemica. B oc-
HOBY POOOTH MOKJIAJAEHO MOPIiBHSIbLHUI MOP(hOJI0ro-
reorpacdiunuii meton. IToaboBi mOCHTiIKEHHS TTPOBE-
JIeHi MapLIPYTHUM CIIOCOOOM Y Pi3HUX perioHax YKpa-
inu. INpoanamnizoBaHo repoapHi Konekuii KW, LWKS,
LWS, KRW,DNZ, UU, CHER, LW, KWU, KWH,CWU,
MSUD, DSU, YALT, SIMPH, KHER, PTR, PDH Ta iH.
VY poboTi BUKOPUCTAHO CIiTKOBY CUCTEMY KapTyBaH-
Hs (kBagpat 50 x 50 kM), BinnmosigHo no "Atlas Florae
Europaeae” (1972).

PesyabraTi Ta 00roBOpeHHS

VBary HayKoOBILiB BWJ NpUBEPHYB 10 cebe y 80-Ti
poku 20-ro croditTsa. Reynoutria X bohemica OyB
onucanuit y 1983 p. (Chrtek, Chrtkova, 1983) 3 Tte-
purtopii M. Haxon (IlentpasibHa bore-misi, Ye-
xisg). Ilpmbommsno B 1eii ke vac J. Schmitz Ta
K.J. Strank (1985) 3 nHimelbkoro M. AxeH (ITiBHiu-
Hivamii PeiitH — Bectdanis) ommcanmu R, X vivax
Schmitz & Strank, kotpuii R. Wisskirchen (Wisskirchen,
Haeupler, 1997) otoToxHUB 3 R. X bohemica. 3ayBaxxu-
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Puc. 1. Jluctku BumiB pony Reynoutria (3a
Bailey et al., 1996)

Fig. 1. Leaves of Reynoutria species (according
to Bailey et al., 1996)

Fallopa sachalinensis

MO, 1110 OCTaHHili He HABOAMBCS Y MeXaX IPUPOTHOTO
apeanyR.japonicataR.sachalinensisy CximHiit Azii(Amo-
Hig). [Toku, Ha nymky J.P. Bailey (2003), He OyB 111e pa3
onucanuit y 1997 potii sk R. X mizushimae Yokouchi ex
T. Shimizu.

3ajieXXHO BiI TpaKTyBaHHSI OOCATY pOOY Pi3HUMU
aBTOpaMM MOCJIiIXYyBaHUI TaKCOH PO3IJISIAAETLCS Y
poni Reynoutria, y cknaai sikoro OyB onucaHuii, yac-
TO — B poni Fallopia Adans., inkonu — Polygonum L.

Reynoutria X bohemica Chrtek & Chrtkova, 1983,
Cas. Nar. Muz. Praha, ser. Nat., 152: 120; Mosyakin,
Fedoronchuk, 1999, Vasc. Pl. Ukr.: 266; LiBen. 2012,
Konucn. ®in. Boct. EBp., 1: 330. — Fallopia bohemica
(Chrtek & Chrtkova) J.P. Bailey, 1989, Watsonia, 17,
4:443. — Polygonum % bohemicum (Chrtek & Chrtkova)
Zika & Jacobson, 2003, Rhodora, 105 (922): 144. —
PeiinyTpist 6oremchKa.

TpaB'sna  OaratopiuHa  pocauHa, (200)250—
350(400) cm 3aBBHMIIL.; CTeOJIa YUCICHHI, TIPSIMi; JIUCT-
KM IIMPOKOSIMLIENOAIOHI, 3HU3Y MO KUJKAX TYyCTO
OMYIIEHi; CYUBITTS — Ma3yIlIHi BOJOTI, TYCTIillli HIXX y
R. japonica; ouBiTHa 6ina, 6Ji70-K0BTYBaTa abo0 Jeab
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Fallopia japonica
var. japonica

Fallopin x bohemica

pokeByBaTa, KBITKM JBOCTATEBi Ta MAaTOYKOBI; IUIiI —
TPUTPAHHUI, OJUCKYUYUil, KODUUHEBYBATUIA TOPILIOK.

OCHOBHI JiarHOCTUYHi 03Haku R. X bohemica
CTOCYIOThCSl MOpoJIoTii JIncTKa: iforo po3mipis (10—
23(30) cm 3aBmoB. Ta 9—20(22) cm 3aBuIMp.), hopmu
IUTACTMHKU (BepXiBKa — 3arocTpeHa abo BUTSITHYyTa
y JOBTUI Ta TOCTPUI KiHYMK, YaCTO 3irHYTUI, OCHO-
Ba — HETJTMOOKO ceplienonioHa) (puc. 1) Ta omyIieH-
Hs1 abaKCHaIbHOI MOBEPXHi (BOJOCKHU UiTKO BUpaxKe-
Hi, 0co0auBO 10 Xwiukax, 1—4-xmituHHi; 0,45—1,50
(2,60) MM 3aBnoB. (puc. 2). MeHie BiaMiHHOCTEM
BUSIBJISIETbCSI B OyIOBi CYLIBITTS, KBITOK Ta HAaCiHUH
(Bailey et al., 1996; Balogh, 2008; Tokarska-Guzik
etal., 2015; etc.).

Crmig BimMituTH, mo R. X bohemica Ta 0COOIMBO
nojiMopdHuit R. japonica XapaKTepusyloTbes e-
HOTUIIYHOIO MIiHJIMBICTIO, MEPEAyCiM, BEreTaTUBHUX
OpraHiB pociiiH. 30KpeMa BiIMideHo, 110 y OUTbLI Cy-
XMX perioHaX po3Mip JUCTKIB 3MeHIIyeThes (Balogh,
2008).

Reynoutria X bohemica (2n = 44, 66 ta 88) mae ri6-
PUIOTEHHE TTOXOMKEHHSI. Moro GarbKiBCbKi BT —
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rdestowiec ostrokorniczysty
Reynoutria japonica

rdestowiec poSredni
Reynoutria xbahemica

rdestowiec sachalifiski
Reynoutria sachalinensis

Puc. 2. TpuxoMu Ha JMCTKax BMIIiB poay Reynoutria (3a
Tokarska-Guzik et al., 2015)

Fig. 2. Trichomes on leaves of Reynoutria species (according
to Tokarska-Guzik et al., 2015)

R. japonica (2n = 88) Ta R. sachalinensis (2n = 44). Ix-
Hilt mepBuHUii apean — CxigHa Azis (Jager, 1995; Jalas,
Suominen, 1979; Bailey et al., 1996; etc.). Binomo, 1o
ribpuausaliisi € OTHUM i3 MeXaHi3MiB €BOJIIOLIIT BUIiB,
BOUYEBU/Ib, CaMe 3 IIMM TTOB'SI3aHO Te, 110 R. X bohemica
OiJIbLI YCITillTHA 3a 0aThKiBChKi (hOpMU y aganTauii 10
HOBHMX YMOB Ta KOHKYPEHIil 3 MiCLIeBUMHU BUIAMU
(Parepa et al., 2014; PySek et al., 2003).

B €spomni (benprisg, Himeuunna, IlIBeiinapis ta
IMonbiia) mist R. X bohemica minTBepIkKeHa TeHETUY-
Ha BapiabenbHicTh (Bailey et al., 1995; Krebs et al.,
2010; Bzdenga et al., 2012, 2016). 3a pesynsratamu
LIUTOJIOTiYHUX nocaimkeHb (Bailey, 1989, 1994; Bailey,
Stace, 1992; Balogh, 2008; Bailey et al., 1996; Mandak
et al., 2004; Pashley, 2003; Pashley et al., 2007) Oyno
BCTAHOBJICHO TpM piBHI ToigHOCTi R. X bohemica:
TeTpa- (2n = 44), rekca- (2n = 66) Ta OKTAIJIOITHICTh
(2n = 88), mpuUOMY reKCaIlIOinHi eK3eMIUIIpH (Pik-
CYIOThCSI HaituacTilie, 30KkpemMa B €BpoIli, a TeTpa- Ta
OKTaruioigHi — 3HauHo pimme. Ha mymky C.H. Pashley
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(2003) MoxIuBi TpM LLISIXW (GOPMYBaHHS TiOpHUIY, 3
SIKMX HAMOiIbII MMOBIPHUM € aBTOMOJIILIOAIS. Y Ji-
teparypi (Bailey et al., 1996; 2009; Tié¢bré et al., 2007b;
etc.) € TakoX AaHi Mpo aHeyIIoiAHI (POpPMU 3 UMCTIOM
xpomocoMm 2n =77, 78,79, 80, 86, 103, 104, 1051 110.

Bigomo, 110 Buau pony Reynoutria, 30kpema i R. %
bohemica, nyxe cxuibHi 10 Tiopuau3sauii. Tak, y Micusix
CIMUTBHOTO 3pOCTaHHS ABOX—TPbOX BUiB POy BiOyBa-
€TbCS TIepexpecHe 3alwiIeHHs, Harpukian R. japonica
3 R. sachalinensis ab6o it Fallopia baldschuanica (Regel)
Holub; R. japonica 3 R. X bohemica pi3HO1 MJIOIAHOCTI
(Tiébré et al., 2007; Krebs et al., 2010, 2011; Saad et al.,
2011). B Yennci 3adikcoBaHi riopuau R. japonica var.
Jjaponica 3 R. X bohemica, nTUTLIOITHUIN HaOIp SKUX
2n =76—110 Ta R. X bohemica 3 R. sachalinensis 3 2n =
66 (Bailey, 2003).

OCHOBHMM CITOCOOOM PO3MHOXKEHHSI BUMIIB POIY
Reynoutria, y ToMmy uucii i R. X bohemica, € Bereta-
TUBHE, PUYOMY LI€ii BUI, TTIOPiBHSHO 3 OATHKiBCHKU-
MU, IEMOHCTPYE OiJibIll BUCOKU MOTEHIial pereHepa-
uii. [eHepaTUBHE BiATBOPEHHS yCiX BUIIiB POy, MpHU-
HaliMHi, y €BpOMNENChbKilli YaCcTUHi HOro BTOPUHHOTO
apeaiy, — siBulle piakicHe (Bimova et al., 2003; PySek
et al., 2003; Tiébré et al., 2007b; Bailey et al., 2009,
etc.) i moB'a3aHe 3i crenngivHO (PYHKIIOHATHEHOIO
PI3HULIEIO KBITOK.

IcTopis Ta cyyacHe nommpenHs R. X bohemica. [1pu-
ponHuii riopun, mo cchopmyBascs y LleHTpanbHill €B-
pori, 3apa3 KMPOKO PO3MOBCIOAMBCS Maiixe IO BCiX
KOHTHHEHTAX CBiTY.

J.P. Bailey ta A. Conolly (2000) Ha migcTaBi aHai-
3y repbapHux matepiaiiB botaHiyHoro cagy B MaH-
yectepi (AHIJIS) BiA3HA4yalOTh, 11O POCAWHU LIHOTO
riopumy Oynu Bimomi B €Bporri 3 1872 p. y Micnsax, e
BUPOIIYBanKcs i 6aThKiBChKi itoro dopmu. B. Mandak
et al. (2004) Bka3ye Ha KyJIBTUBYBaHHS Tidopumy B bo-
TaHiuHOMY cany KapmnoBoro yHiBepcutety B M. Ilpara
(Yexist) cyrreBo mi3Himre, 3 1950 p.

He3sBaxarouu Ha Te, 1110 Mepiii 3HaXiAK1 BUAY Bigo-
Mi 3 KiH1g XIX cT., HalOLIbII paHHS nata iforo 300-
py 3a Mexamu Kyaerypu — 1954 p., y rpadctsi Hapem
y Benukoo6puranii (Bailey, Conolly, 2000). CyuacHwuii
apeasl R. X bohemica ocTaTOYHO HE BCTAaHOBJIEHUIA,
OCKIJIbKM HOBi 3HaxXiKu BUIY TOCTiiiHO (DiKCYIOThCS
B JiTeparypi. Haituacriilie Bua BiZMidaeTbCcs B Kpai-
Hax IliBHiuHOi Ta Cepennboi €Bponu (Bailey et al.,
1996; Bailey, 2003), 3'aBsi0OTbCS AaHi TaKOX i 3 iH-
mux perioHis. Tak, HanpukiHIi XX CT. BUIl BKa3yBaB-
cs it Opanuii (Kerguélen, 1993), Himeuunnu (Keil,
Alberternst, 1995), Cinosauunum (Elia$, 1998, 2008),
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Yropmmnu (Balogh, 1998), VYkpainu (Mosyakin,
Fedoronchuk, 1999; Drescher et al., 2003), IToabuii
(Fojcik, Tokarska-Guzik, 2000). 3 mouatky XXI cT.
BusiBieHuit B ABctpii (Essl, Rabitsch, 2002), Pocii
(Tzvelev, 2000), Bonarapii (Vladimirov, 2005), benbrii
(Verloove 2006; Meerts, Tiebre, 2007), Jdanii Ta Hop-
Berii (Bailey, Wisskirchen, 2006), IIseiiapii (Gerber,
2006), Pymynii (Kovacs, 2006; Sirbu, Oprea, 2008;
3pasku 3iopaHi y 2004 p.), Ipeuii (Arianoutsou et al.,
2010), Icmanmii (Wasowicz et al., 2013), Crnosenii
(Jogan, 2013). 3a nanumu CABI (2015) Bua BKa3y€eThb-
cs1 Takox mist Ipnannii, Hinepnanais, Icnanii, Itanii,
Kinpy, Cep06ii, LlIBewii, @innstHmii Ta Xopparii, BKJIIO-
yeHuit no Crmcky iHBasziitHux BuaiB Ectonii (List ...,
2007). Bun naBoauthes i 3 bimopyci (Dubovik et al.,
2012 p., exzemIuisspu 3i6paHi y 2009 p.) Ta MonmoBu
(Sirbu, Oprea, 2008, 3i6paxo B 2004—2007 pp.).

3ayBaxkumo, 110 Ha moyaTok XXI CT. KiIbKicTh Mic-
LIe3HaXOMI>KEHb BUAY CYTTEBO 30inbluuiacs. Hampuk-
nan, y Yexii BusiBiero 381 mokaniter (Mandak et al.,
2004), y Mompmii — 6musbko 300 (Fojcik, Tokarska-
Guzik, 2000), a y Cxigniit TpaHcinbBaHii (PymyHist) —
78 (Sirbu, Oprea, 2008), moxiGHa cUTyaLlisl criocTepi-
Ta€THCS U B iHIIIMX perioHax.

BcranoBneHo, 1110 B okpemux paitoHax LleHTpaib-
Hoi €ponu (Haeupler, Muer, 2000), 30kpema y
IMonpmi (Tokarska-Guzik et al., 2015), a Takox y Po-
cii (MockoBcbekuii perioH) (Vinogradova et al., 2010;
Mayorov et al., 2013) R. X bohemica TpariisieTbCs Yac-
Tille 3a 0aTbKiBChbKi BUAM, HATOMICTh Y Bennkobpura-
Hii, CkananHaBchkux KpaiHax ta Yexii (Hollingsworth
etal., 1998; Mandak et al., 2004) — Big3Ha4a€eThCs pia-
e 3a Hux. Y BenukoOputanii Ta Yexii, ne Bua Haii-
JNaBHillle BiZOMWUI, BiH MpeAcTaBIeHUI KiJlbKOMa re-
norunamu (Hollingsworth et al., 1998; Mandak et al.,
2004).

TToza mexamu €Bponu Bua Bigzomuit 3 IliBHiU-
Hoi (Kanama, CIIIA) ta IliBmennoi (Yini) Amepuku,
HoBoi 3enanpii Ta Actpanii (Conolly, 1998; Bailey,
Wisskirchen, 2006; Balogh, 2008; Tokarska-Guzik
etal., 2015).

B exonoriuHOMy BimHOILIEHHI pocauHu R. X bohe-
mica, SIK i R. japonica, He BUMOIJIVBI 10 TUIIB IPYHTY,
itoro pH ta ximiuHMX mokasHukiB. PociuHu yacro Bia-
MiYamTh B MiCbKMX MapKax, AeHApoIlapKax, 00TaHiu-
HUX cajax, MPUBAaTHUX caaubax, Ha LIBUHTAPSIX TOIIIO,
e BOHU KYJIBTUBYIOTBCSI Ta 9YaCTO OTUYABIIOTh, (DiKCy-
I0ThCS 1 Ha ciibebKorocnoaapcebkux 3emisx (Tokarska-
Guzik et al., 2009), TakoxX TpaIUISIIOThCS IO Oeperax
pivOK, 03ep, CTaBKiB, MOTOKiB, Ha PyAepaTbHUX Mic-
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1ISIX, PimKo — B Jricax, 30kpema 6ykoBux (Balogh, 2008)
Ta Ha 3acoyieHux 6ojiotax (Richards et al., 2008).

CrieniaIbHUX JOCIHIIKEHb TPUYPOYEHOCTI BUIY
R. X bohemica no pi3HUX TUIMIB AaHTPOIOTEHHOI UM Ha-
MiBIPUPOAHOI POCIMHHOCTI B €BpOTIi HE MPOBOAUIO-
cd. € nuue okpeMi BKasiBKu, Hanpukian ais Cepen-
3eMHOMOpchKoro periony (Bailey, Wisskirchen, 2006)
OO IOTO0 y4YacTi y CMHAHTPOITHMX Ta HaITiBIIPH-
POMHUX HITPOMIIBbHUX Ta TepMOMITbHUX, TMepeBax-
HO TIPUOEPEXHUX POCIMHHUX YIPYIMOBAHHSIX KIIacy
Epilobietea angustifolii Tx. et Preising ex von Rochow
1951 (sub. nom. Galio-Urticetea Passarge ex Kopecky
1969). B YropuuHi Ta PymyHii (Balogh, 2008; Kovacs,
2004) dikcyeThcsl TTOONMHOKE TPAIUISTHHS B yIPyIoO-
BaHHSIX Kiacy Artemisietea vulgaris Lohmeyer et al. in
Tx. ex von Rochow 1951 (Balogh, 2008).

IMomupenna R. X bohemica B Ykpaini. 3a nitepa-
TYPHUMU JTaHUMU BIiepie s iopu YKpaiHu BUI
BkazyeTbcsl y "Checklist of Ukraine..." (Mosyakin,
Fedoronchuk, 1999) 3 mpuMitkolo, 1110 KyJbTUBYETh-
cs ¥ auyaBie, aje 0e3 BKa3iBOK KOHKPETHUX Miclie-
3HaXO0XKEeHb, ACNIO Mi3Hillle HABOAUTHLCS JJIs1 OKOJUIIb
M. MykaueBo 3akaprarchbkoi 007. (Drescher et al.,
2003). HaiiBiporigHilie, 1110 pOCAMHY BUIY CIOHTAaHHO
MOLIMPUIKCS 3 TIPUJIEIVIMX KpaiH, ¢ paHille OyaIu Bu-
SIBJIEHi, 00 pa3oM 3 0aTbKiBCbKUMU (pOpMaMU KYJIBTHU -
BYBaJIUCsl B 3aXiTHUX perioHax YkpaiHu. Ha cboromHi
JlaHi JiTepaTtypu Ta repOapiiB 1I0A0 MOUIMPEHHS BULY
B YKpaiHi nyxKe oOMekeHi, 30KpeMa y3arajJibHeHO Bi-
JIOMOCTi TIpo TIolupeHHs Reynoutria agg. (R. japonica,
R. X bohemica) y 3akapnatTi (Vykhor, Prots, 2014a).

Ilepwi, mniaTBepmkeHi repOapHUMU Marepiana-
MU 300pu R. X bohemica 3 TepuTopii YKpaiHu, nary-
10Tbecs moyatkoMm XXI cT., 3okpeMa y JIbBiBCbKili 00J1.
("m. JIpBiB, Byn. IBana ®panHka, OiIST OropoxKi XKUT-
snoBoro OymuHKY. 19.09.2002. H. Cki6iupka", LWKS
19939) Ta 3akaprarchKiii 001. ("oKoJj. Xycra, ITo0Imn3y
pecropany "CocHosuii raii”, 18.05.[20]02, MoiicieH-
ko I.I., KHER 00003417"; "Yom, 09. 2003, M. IlleBe-
pa", KW's.n.; "BuHorpaniBcekuii p-H, c. HoBocenuiis,
6inst aBTO3ynuHKH, 09.05.2014, M. IlleBepa”, KWs.n.).
[Miznime Bua BigMiveHuit st YepHiBeubKoi 001. (M.
YepHiBui, Bya. Kapmeintoka, ra3oH HeoaasiK Bi rapa-
xiB. 13.09.2016, O. Boayua», CHER, s.n.) ta M. Kuepa
("m. KuiB, mepexpectss Bynmmipb JoHenbkoi Ta Bo-
JIMHCBKOI, y mnamicagHuky. 09.2016, M. IlleBe-
pa", KW s.n., "M. KwuiB, 3a oropoxeio bBborcany
iMm. M.M. Ipunika, Ha y36iuui Bysa. TuMipsi3€BCHKOI,
03.10.2017, JI. 3aB'swmoBa”, KW s.n.). ¥ 6a3i maHux
"llnmantapuyMm” BKa3yeTbcsl UIsi OKoJuilb Kuepa:
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"KueBo-CBATOMMHCKNI p-H, MexXnay I. bogpka u
c. Burta-TloutoBasi, B cocHoBoM Jjecy. 31.08.2014,
A. Yypwros" [http://forum.plantarium.ru/viewtopic.
php?id=47575]. Hdeski pocauHu, Hanpukiaaa, 3 Ku-
TOMUpPCHKOI 0071. ("M. 2Kutomup, myctup 0inst 3aBo-
oy "XimBomokHo". 30.08.2007, Opmnos", KW 075515,
sub nom. R. sachalinensis") ta IlonTaBcbKoi 0OOJI.
("TTontaBcbka 00671., JlybeHcbkuit p-H, ¢. bepe3zorou-
ya, 14.09.2011, Asipna T.C.", KW 099343, sub nom.
R. japonica) BUSIBISIIOTH 03HAKM, OJTM3EKi 10 R. X bohemica.

3apa3 BUJ BiIOMUI1 epeBakHO i3 3aXiAHUX Ta LIEHT-
paTbHMX palioHiB KpaiHu (puc. 3), aje, BiporiZHO, Mae
OiJIbLI IIMPOKE PO3IMOBCIOMXKEHHSI B YKpaiHi, xoua B
repoapisx UU, LW, LWS, KWU, KWH,CWU,ODU, DNZ,
YALT Ta iH. fioro 1onaTKOBUX 3pa3KiB He BUSIBJICHO.

VY Bimomux sokaiiterax R. X bohemica BimMidyeHUI
B OCHOBHOMY B HACeJIEHUX MTyHKTaX, HAJIEXUTb A0 yp-
OaHoHe#TpasiB. PocauHu TpamisiioTbesl Ha Ierpamo-
BaHUX 1 3BOJIOXKEHUX MICIISIX, Y3[OBX aBTOILLISXiB Ta
3aJli3HULIb, HA CMITHUKAX, MO Oeperax piyokK y cKJami
HecOpMOBaHMX POCIMHHUX YrPyIOBaHb, I¢ YTBO-
PIOIOTh HEBEJMKi KOJOHil, iHKOJU POCTYTh MOOAU-
HOKMMHU ocobuHamu. Paszom i3 R. japonica, Kotpuii
4acTo JOMiHye, BUJ BiIMiueHMI y CKJIami acoliiauii
Reynoutrietum japonicae Gors 1974 corr. Hilbig 1995.

BpaxoBytouu TeHACHIIiIO 10 aKTUBHOTO MOIIUPEH-
Hs R. X bohemica sk B YKpaiHi, Tak i 3a ii MexXaMu, BUL
PO3TJISIAAEThCS JIsT YKpaiHU K MOTEHUINHO iHBa3ili-
Huit (Protopopova, Shevera, 2014) i BK/IIOYEHUI 10
"lMepeniky iHBa3iiHUX BUAIB POCIUH 3aKapraTChbKOi
00.1." (Shevera et al., 2017). Pa3zom 3 R. japonica i iH-
IIUMM iHBa3iHHUMU BUAAMU BUBJISIE BUCOKUIA CTYTiHb
BILJIMBY Ha TIPUPOJHI OCEeNMILa, Y CKIadi IKMX BiaMi-
yeHi i pinkicHi Bumu pocimH (Vykhor, Prots, 2014b).
IMoTpebye nmomanblIMX MOIIYKiB JIOKAIITETIB Ta 3Mdil-
CHECHHST MOHITOPHHTY 3a 10TO pO3MOBCIOIKEHHSIM.

IMonsxu

Asmop 60sunuil peuenzenmy, a maxkoyc 0-py 0ion. HAyK,
npogh. B.B. IIpomononosiii (3axapnamcokuil yeopcobKuil
incmumym imeni Qepenya Pakoui I1), kano. 6ion. Hayk
JI.B. 3as’snosiii, kauo. 6ion. nayk, c.H.c. I.B. Boiiko
(Ilnemumym 6omanixu im. M.I. Xoaodnoeo HAH Yipa-
iHu) 3a caywHi nopadu npu nideomoeui cmammi, 0-py
oion. nHayk, npog. 1.1. Moiicienko ma kaHd. 6ioa. HayK,
doy. P.I1. Meavnux (Xepconcokuii depicasruil yHieepcu-
mem) 3a nHadicaani homokonii 3paskie eudy 3 lepbapiro
KHER, kano. bioa. nayk, doy. B.B. byoxcaky (YepHhi-
seybkull Hayionanvruil yHieepcumem im. 0. Dedvkosu-
ua) 3a donomoey npu nideomosui Kapmi.
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IlleBepa M.B. Reynoutria < bohemica (Polygonaceae) —
noTeHiifHo inBa3iiinuii BUA y diopi YKpainu.
Vkp. 60T. kypH., 2017, 74(6): 548—555.

Inctutyt 60taniku iMm. M.I. XonogHoro HAH Ykpainu
ByJ. TepemenkiBenka, 2, Kuis 01004, Ykpaina

Crarts npucBsiueHa Reynoutria % bohemica, iHBa3iiiHOMY
BUIYy B €Bporli Ta MOTEHIIIITHO iHBa3iiiHOMY B YKpaiHi. Bux
riOpUAOTreHHOTO TOXOMXKEHHSI, 32 MOP(OJIOTiEl0 OIU3bKUIA
1o R. japonica, y cknalli IKOro TpUBaJIWiA Yac po3IJisinaBcs.
VY3araJlbHeHO BiTOMOCTi TIPO CIIOHTaHHE TOIIVMPEHHS BULY
B €Bporii, 3a3HaY€HO OCHOBHI MOP(OJIOTiYHI O3HAKHU JIUCT-
Ka (dbopma, po3Mipu Ta OMylIeHHs oro abakcuaabHOI MO-
BEpXHi), EKOJIOTIYHI Ta LIEHOTUYHi ocobiuBocTi. Ha ocHo-
Bi TOJIbOBMX OCHIIKEHb Ta NaHuXx repoapiis (KW, LWKS,
CHER, KHER) ckiageHa KapTa Cy4yaCHOTO MOLIMPEHHS
BUIy B Ykpaini. Bnepie Bin 3acdikcoBanuii y 2002 p. 3apas
BiIOMMUIA i3 HEUMCIEHHUX JJOKAJIITETiB y 3axiqHuX (3aKaprar-
cbka, YepHiBellbka, JIbBiBCbKa 00J1.) Ta LeHTpaTbHUX (Ku-
ToMupcebka, KuiBcbka ta [lonTraBcbka 0611.) perioHax.

KimouoBi cioBa: Reynoutria X bohemica, NoTeHUIIHO
iHBa3iltHUI BUJI, TIOITMPEHHST, €KOJIOTO-IIEeHOTUIHA
MPUYpPOYEHiCTh, YKpaiHa

VKp. 6OT. XypH., 2017, 74(6)

LlleBepa M.B. Reynoutria < bohemica (Polygonaceae) —
MOTEHIMATbHO HHBA3HOHHBIN BUII BO (hjiope YKpauHbI.

VKp. 6OT. kypH., 2017, 74(6): 548—555.

HMuctutyt 6otanuku uM. H.Im Xonongnoro HAH Ykpannbt
yi. TepemenkoBckas, 2, Kues 01004, YkpanHa

Crarts nocpsiieHa Buny Reynoutria X bohemica, WHBa3MOH-
Homy B EBporie ¥ moTeHIIMAaIbHO MHBa3MOHHOMY B YKpauHe.
By ruOpuaoreHHOro MpouCXOoXKAeHUsI, MOPGhOIOTUYECKU
OueHb ONM3KUM K R. japomica, B coctaBe KOTOPOro IJI-
TeJIbHOE BpeMs paccMmaTpuBayics. OOOOIIEHBI CBEACHUS O
CIMIOHTaHHOM pacmnpocTpaHeHUH Buaa B EBpore, oTMeyeHbI
€ro OCHOBHBIE OTIIMYUTENIbHBIE MOPGhOJIOTHIeCKUe IPU-
3HaKWU JucTKa (hopma, pasMepsbl, OIyIIeHIEe a0aKCHaTbHOM
MOBEPXHOCTU), IKOJOTMYECKME U LIEHOTUYECKHE OCOOCH-
HocTu. Ha ocHOBe IMOJIeBBIX MCCeIOBAaHUI U TaHHBIX Tep-
oapues (KW, LWKS, CHER, KHER) coctaBieHa KapTa co-
BPEMEHHOI'0 pacnpocTpaHeHus Bujaa B YkpauHe. BriepBbie
3apukcupoBad B 2002 r. B HacTosiliee BpeMsl U3BECTEH U3
HEMHOTOYMCJICHHBIX JIOKAJIUTETOB B 3amamHbIX (3aKapriar-
ckas, YepHoBelikas, JIbBoBcKast 00:1.) U LieHTpadbHbIX (2Ku-
tomupckasi, Kuesckast u [TonrtaBckast 00J1.) permoHax.

Kuiouesbie ciioBa: Reynoutria X bohemica, NOTeHUIUAIbHO
WHBA3WOHHBIN BUII, PACIIPOCTPAHEHUE, IKOJIOTO-
LIEHOTUYECKast TPUYPOUEHHOCTD, YKpanHa
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Ilepma 3naxiaka pigkicHoro JumaiHuka Agrestia hispida
(Megasporaceae) y KORTUHEHTAJIbHII YaCTHHI YKpaiHu

lanna O. HAYMOBUWY'!'2, Banepiit B. JAPMOCTYK'?, Pycnana I[1. MEJIbBHUK!,
Akis IT. AIAYX?, Onekcannp €. XOAOCOBLIEB!
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Naumovych G.0O."?, Darmostuk V.V."2, Melnik R.P.!, Didukh Ya.P.}, Khodosovtsev O.Ye.! The first record of the Red Data Book
lichen Agrestia hispida (Megasporaceae) for the continental part of Ukraine. Ukr. Bot. J., 2017, 74(6): 556—561.
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18, Petrenka Str., Kherson 73000, Ukraine

*M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2, Tereshchenkivska Str., Kyiv 01004, Ukraine

Abstract. Agrestia hispida was found for the first time in the plain part of Ukraine in the valley of the Ingulets River (Kherson
Region). The lichen is listed in the Red Data Book of Ukraine with the status Vulnerable. It grows between limestone pebbles
on southwestern slope exposition together with other terricolous lichens, such as Scytinium schraderi, Cetraria aculeata s. 1. and
Xanthoparmelia camtschadales (all species listed in the Red Data Book of Ukraine), Enchylium tenax, Xanthoparmelia pokornyi,
Placidium squamulosum, Toninia sedifolia, Cladonia furcata, C. convoluta, C. rangiformis. Steppe vegetation belongs to the
Potentillo arenariae- Linion czernjaevii alliance (Festuco- Brometea class) and is identified as habitat 6190 — Rupicolous pannonic
grasslands (Stipo pulcherimae- Festucetalia pallentis), which we propose to call Pontic-Pannonian and which is in need of

conservation. A list of all known localities and distribution map of Agrestia hispida in Ukraine are provided.

Keywords: Festuco-Brometea, Psoretea decipientis, Verrucarietea nigrescentis, Ingulets, conservation, habitats

Beryn

IIpu pocnimkeHHi 6iOTOIIB KaM'THUCTUX BiICJIOHEHb
MiBIHS CTEMOBOI 30HU YKpaiHU Hamu OyJio 3HalIeHO
Bpa3JIMBUI JUIIARHUK 3 IPYyNY BarpaHTHUX BUIIiB —
Agrestia hispida (Mereschk.) Hale & W.L. Culb., BHe-
ceHuii no "YepBoHoi kHuru Ykpainu" (2009). I1izHimne
BUSIBWJIOCSI, TIIO 1€ TIEpIlia 3HaXiaKa BUIY 11032 MeXKa-
Mu Kpumcekoro m-Ba. Hukue MU HagaeMo KOPOTKY
iH(opMallilo PO HOTO €KOJIOTO-IIEHOTUYHI 0COOJ M-
BOCTi, CTaH MOMYJISILII Ta Cy4yacHY KapTy MOLIMPEHHS
B MeXaxX YKpaiHU.

© 0. HAYMOBMHY, B.B. JAPMOCTVK, PII. MEJIbHUK,
AL AIAVX, 0.€. XOJOCOBLEB, 2017
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Marepiaimm Ta MeTOIH

Marepianamu s myOJtikallii cayryBaad OMUCHU YT-
pyMoBaHb, 3pO0JieHi Mi Yac eKCNeaulliiHOro BUI3LY
31 tpaBHst 2017 poky n0 XepcoHChKoi (0KoJI. ¢. boo-
poBuit Kyt) Ta MukosaiBcbkoi objacteii (0OKOJ. cen
BucyHcbk Ta €BreHiBka). Onucu enireiiHuX Juinai-
HUKOBUMX yIpyNoOBaHb MPOBOAWINCS Ha MPOOHUX [i-
ngHkax mioniero 1 m?> (Khodosovtsev et al., 2011),
reoboTaHiuHi — Ha 25 M2 CuHGOITOIHAMKALIIHI 10-
cllijpkeHHs Oynu BUKOHaHi 3a 3BeaeHHsM A.I1. [limy-
xa (Didukh, 2011). 15 aHanizy OyJO BUKOPHUCTaHO
10 onuciB TUIIATHUKOBUX YIpyIoBaHb Ta 12 reodora-
HiuHUX omnuciB. PoTorpadii 3podieHi GpoToanmapaTomM
Nikon COOLPIX P100.

Ukr. Bot. J., 2017, 74(6)



Puc. 1. 3aranbHuii BUrIsin Agrestia hispida
Fig. 1. General appearance of Agrestia hispida

PesynbraTi Ta 00roBOpeHHs

Agrestia  hispida (= Aspicilia hispida Mereschk.,
Circinaria hispida (Mereschk.) A. Nordin, Savi¢ &
Tibell) — oauH 3 HebaraThboX HENMPUKPIMJIEHUX Kap-
JIMKOBOKYIIUCTUX JIMIIAMHUKIB, BiIOMHUX B YKpaiHi
(puc. 1). BiH xapakTepHu3y€eThCsl CTEPWIbHOIO CJIaH-
HI0 1—2 CcM 3aBIIMPIIKU, SIKa YTBOPIOE PO3rallyKeHi
TOHKI, Ha 3pi3i KpyrsicTi, ritouku 0,5—1(—1,5) Mmm y
JiaMeTpi, Ha BEPXiBLi BOHU 3aKiHUYIOTbCS KiJIbKOMa
mnyBatuMu Bupoctamu (Oxner, 2010). JIumraitHuk
Bimomuii 3 [liBneHHo-CxigHoi €Bponu, Kaska3sy, Azii,
ITiBHiuHO1 AMepuku (Oxner, 2010; Sohrabi, 2013). B
YkpaiHi 0yB Binomuii quie 3 KpuMmcekoro mn-sa.
MMonynstist Agrestia hispida BinmiueHa Ha cxui
JiBoro Gepera poiavHu p. IHrynenps Mix cenamu bo6-
poBuii Kyt XepcoHcbKoi 00i1. Ta €BreHiBka MukoJa-
iBCbKOI 0071. (puc. 2). BoHa mpuypodyeHa 10 HAOLTbIT
OITYKJINX ajie HeKpyTux (2—>5°) KaM'THUCTUX BaITHSIKO-
BUX CXWJIIB BEpXHbOI YaCTUHU JIiBOro oepera p. IHry-
Jielb. [pyHTH — OraHo po3BUHYTI 1EOEHUCTI PEHA3M -
HU. 3a Takux yMOB (POPMYIOTHCS KaM'STHUCTI CTEIIH,

VKp. 6OT. XypH., 2017, 74(6)

YIPYIIOBAHHSI SIKUX MPOCTSTalOThCsl BY3bKOK CMYTOIO
3aBIIMpIIKKY 6u3bko 100 M i 3aBmoBxku 2 kM. ITormy-
Jigis 3aiimae mronny 20 ra, IiJIbHICTb 11 HU3bKa — Bif
2 o 7 ciaaHeit Ha 1 M2, 3arajbHe IPOEKTUBHE MOKPUT-
T GioTnuHOi ckiamoBoi 50—80%, CyIMHHUX POCITUH
20—60%, BiTbHOTO Bill pOCIWH IPYHTY 3 BAITHIKOBUM
mebeneMm 40—60%, emireiitHnx aummaiiHukiB 5—30%,
Moxomnonionnx 10—30%, cyxi opraHiuHi pelITKA cTa-
HOBJIATH 10 20% tutoii. OTxe, 1ie IPUPOIHBO HU3BKO-
3IMKHYTI LIEHO3M, i3 CepeJHbOI0 BMCOTOIO POCIUH /10
20 cM, okpeMi pocarHu gocsratoTb 100 cum.

bioron, ne OyB BinMiueHMIl JUINAWHUK Agrestia
hispida, BKITIOYa€ TpU CUHTAKCOHU HAWBUIIIOTO PAHTY,
IIBa 3 SIKMX IIPEICTABJISIOTh YTPYIIOBAHHS JIAIIATHM -
KiB. 3a TmoIepe THBOI0 KiTacu(pikalliero poCInHHI yTpy-
ITOBaHHS HaJIeXXaTh 10 Kiacy Festuco-Brometea Br.-Bl.
et R. Tx. in Br.-Bl. 1949, nopsinky Stipo pulcherrimae-
Festucetalia pallentis Pop 1968 i coio3y Potentillo
arenariae-Linion czernjaevii Krasova et Smetana 1999
(Mucina et al., 2016). Ix ocHOBY cKJ1aa10Th He CTENOBI
3/1aKM, a JOMiHytoui xameditu: Jurinea brachycephala
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Klokov (25%), Genista scythica Pacz. (10%). Y cknani
LIEHO3Yy TTOMITHY POJIb BiJirpaloTh MeTpodiTHi reMik-
punroditu Centaurea marschalliana Spreng. (5—10%)
ta Bromopsis riparia (Rehm.) Holub. (15%), Bigmiue-
Hi Festuca valesiaca Gaudin (5—7%), Koeleria brevis
Stev. (5%), Potentilla arenaria Borkh. (5%), Linum
hirsutum L. (3%), L. tenuifolium L., Chamaecytisus
graniticus (Rehmann) Rothm, Thymus dimorphus
Klokov & Des.-Shost. (3%), Alyssum tortuosum Waldst.
& Kit. ex Willd., Teucrium polium L., Paronychia
cephalotes (M. Bieb.) Besser, Asperula cynanchica L.,
Minuartia setacea (Thuill.) Hayek s. 1. (2%), Cephalaria
uralensis (Murr.) Roem. & Schult., Hyacinthella
leucophaea (C. Koch.) Schur, Jurinea calcarea Klokov,
Onosma sp., Poterium polygamum Waldst. & Kit., Stipa
pulcherrima K. Koch., Astragalus albidus Waldst. & Kit.,
Campanula sibirica L., Dianthus pseudarmeria M. Bieb.,
Potentilla astracanica Jacq., Scorzonera austriaca Willd.,
Thalictrum minus L.

3a maHuMM cUHGOITOIHAMKALIT e cyOKcepodiTHI
yIpyIHOBaHHS Ha CyXyBaTHX I'PYHTaX 3 TOMipHO-HEpiB-
HUMIPHUM 3BOJIOXEHHSIM, Y SIKUX IEPIOAUYHO MPO-
MOYYEThHCS JIMILE BEpXHiil 1ap (BOJOTICTh T'PYHTY
(Hd) 8,0 6aniB, 3minHicTe 3BosoXeHHs (Fh) 5,6),
KUCJIOTHICTh, OM3bKa 10 HeiTpaibHoi (Rc — 9,0 6a-
JIiB), 6araTMM Ha KapOOHATH COJISIMU MPU BiJICYTHOCTI
O3HAaK 3aCoJIeHHs (3arajbHUil conboBUit pexkxum (SI)
8,0; kapbonatHicTb (Ca) 9,8 6aniB), OiTHMMU HA BMIiCT
MiHepaibHUX hopM a30Ty (Nt — 4,3), 1ocuTh aepoBa-
Hux (Ae — 5,5) 3aBAsSIKM HAsIBHOCTI 111e0€HIO IPYHTHU. 3a
KJiMaTUYHUMU MMOKa3HUKAMU 1ie CyOMe30TepMHI lie-
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Puc. 2. biotom 3 ydacTio emireitHUX
JIMIIAHUKIB HA BEPIIMHI CXWJIY JIiBOTO
oepera p. [Hryneup

Fig. 2. The biotope with terricolous lichens
on the top of the Ingulets River left bank
slope

Ho3u (Tepmopexum (Tm) 9,6 6ana = 2009 M/Ix/M?),
cy0apuaHi 3 BUMApPOBYBaHHSM, 10 TEPEBUILYE
KiJIbKicTh omaniB (oMmOpopexum (Om) 10,5 GaniB =
-400 MM), CyOKOHTMHEHTaIbHI (KOHTUHEHTAJIbHICTb
(Kn) 10,2 6aniB = 147%) remikpioditHi (Kpiopexum
(Cr) 8,7 6ama = —7 °C), 1110 BiIIIOBiZAIOTh TAKUM TaHO-
My periony (Didukh et al., 2000; Didukh, 2011).

EmirefiHi UIIaifHUKOBI  yrpymoBaHHS  IOMe-
pemHbO HalleXXaTb N0 Kiacy Psoretea decipientis
Mattik 1951 mopsinky Toninietalia coeruleonigricantis
Hadac in Klika ex HadacC 1962 corwosy Sphaerothallio-
Xanthoparmelion vagantis Crespo et Barreno 1978,
SIKi HEIIOJABHO Oy/nM BigMmivyeHi y crenoBomy Kpumy
(Khodosovtsev et al., 2014). Bucoxy cTymiHb acolriiio-
BaHOCTI 3 Agrestia hispida (1117) marots Cetraria aculeata
(Schreb.) Fr. (IV*), Scytinium schraderi (Bernh.)
Otalora (I11*), PM. Jorg. & Wedin, Xanthoparmelia
camtschadalis (Ach.) Hale (III*) (BHeceHi mo "YepBo-
Hoi KHurK Ykpainu'") ta X. pokornyi (Korb.) O. Blanco,
A. Crespo, Divakar, Essl., D. Hawksw. (IV*~!) (BHe-
ceHuit g0 YepBOHOTO CHUCKY XEPCOHCHKOI 00I.),
Enchylium tenax (Sw.) Gray (II™7"), Placidium
squamulosum (Ach.) Breuss (V*—2), Toninia sedifolia
(Scop.) Timdal (IV*"), Cladonia furcata (Huds.) Schrad
(I11%), C. foliacea (Huds.) Willd. (V*72), C. rangiformis
Hoftm. (IV*). I3 MmoxiB nominye Ceratodon purpureus
(Hedw.) Brid. (V*72).

Ha BamHSIKOBHMX KaMiHIISIX YTBOPIOETHCS YIpyIo-
BaHHSI JIMIIAWHUWKIB KJacy Verrucarietea nigrescentis
Wirth 1980 mopsiaky Aspicilietalia calcareae Roux 2009
cotosy Aspicilion contortae Roux 2009. Tyt momiHy-
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10Tb Buau Pyrenodesmia variabilis (IV*~2), Verrucaria
nigrescens Pers. (V'72), Circinaria calcarea (L.) A.
Nordin, Savi¢ & Tibell (IV*2), Verrucaria viridula
(Schrad.) Ach. (IV*), Placopyrenium fuscellum
(Turner) Gueidan & CI. Roux (IV*~!), a Takox Tparuisi-
nucst Candelariella aurella (Hoffm.) Zahlbr., Myriolecis
crenulata (Ach.) Sliwa, Zhao Xin & Lumbsch, Rinodina
bischoffii (Hepp) A. Massal., Sarcogyne regularis Korb.,
Verrucaria cfr. muralis Ach., Xanthocarpia crenulatella
(Nyl.) Frodén, Arup & Sachting.

PocivHHUIT MOKpUB OTOUYYIOUOi POCIMHHOCTI
MPEICTAaBJICHUI CTEIIOBUMU YIPYITOBAaHHSAMU KJlacy
Festuco-Brometea, ane nopsiny Festucetalia valesiacae
So006 1947 corwasy Stipion lessingianae So6 1947 3 momi-
HYBaHHSIM JIGPHMHHMX Ta KOPEHEBUIIHUX 3JIaKiB. Y
BEpXHill yacTuHi cxuiy nepeBaxae Festuca valesiaca,
Bromopsis riparia, Elytrigia stipifolia (Czern. ex Nevski)
Nevski ta Stipa lessingiana Trin. & Rupr. I3 ctenoBoro
pi3HOTpaB's y JaHUX 1IeHO3aX CIiBIOMiHYIOTh Galium
verum L., Salvia nutans L., Teucrium chamaedrys L.,
T. polium, Thymus dimorphus Tta Chamaecytisus
graniticus (Rehmann) Rothm. Bouu opMytoTh 11i1h-
HYy Ta BUCOKY Ha3eMHYy (iToMacy i3 cj1abko BUpaxke-
HOIO SIPYCHOIO TM(epeHIlialli€o.

Cepen BUIIB CYIMHHUX POCIMH, III0 OXOPOHSIIOTHCS
Ha pi3HMX PiBHSIX, TpAIUISIOThCS Genista scythica, Stipa
lessingiana, Tulipa hypanica Klokov & Zoz, Pulsatilla
pratensis (L.) Mill., BHeceHi 1o "YepBoHOi KHUTU YKpa-
iHu" (Chervona knyha..., 2009), a Ephedra distachia L.
ta Hyacintella pallasiana (Steven) Losinsk. — 1o Yep-
BOHOTO CITMCKY XepCcOoHChKO1 001. Jlo "3eaeHol KHU-
M YKpaiHu" BKJIIOYEHi CTEIMOBi LIEHO3U LIMX yTPYyMo-
BaHb: Stipeta lessingianae, Elytrigieta stipifoliae (Zelena
knyha..., 2009).

BinnosinHo no Aupexktusu €C 92/43, Ky NOBUH-
Ha BUKOHYBaTW YKpaiHa sIK acoliifoBaHuit wieH €C,
TaKi CTernoBi 0iOTONM TiIsAITaloTh OXOPOHI Ha €BPO-
neiicbkoMy piBHi. CyyacHa kiacudikauisi 0ioTormniB
EUNIS po3po6iaeHa mist kpaid €C, ToMy 1151 YKpaiHu
noTpedye BAOCKOHAJIEHHS. 3TiTHO 3 OCTAHHBOIO Bep-
cieto EUR27, 3a perioHaJIbHUM MOIIUPEHHSIM TUIIOBI
CTENOBi yrpynoBaHHsI Hajexath 1o Oiotomy E1.2D3
Cxinno-Ilonriiiceki crenu (Natura 2000: 62C0 —
IMToHTHuYHO-capMaTtchki crenn). JlinsgHKa X neTpodit-
HUX YTPYIIOBaHb MOXE TPaKTYBaTHCS SIK BapiaHT cap-
MATChKUX CTEIiB 3 HOMiHyBaHHSIM Stipa lessingiana,
S. joannis Celak., S. pulcherrima, S. ucrainica
PA. Smirn., Koeleria cristata (L.) Pers., Agropyron
cristatum (L.) Gaertn., Festuca valesiaca (Natura 2000:
6190 — TpaB'stHO-TIeTPO(DITHI MAHHOHCHKI YIPYIIOBaH-
Hs Stipo pulcherrimae- Festucetalia pallentis Pop 1968),
gKi I YKpaiHM JOCHiIKeHi HegoCTaTHLO. Tomy, B
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MePCIEKTUBI IIeH TUIT MOXE TPAKTYBATHUCS SIK TTOHTUY -
Ho-TmaHHOHCHKI creru (Davies et al., 2004; EUNIS...,
2012). Otxe, mpu Oyob-sIKOMY TpaKTyBaHHi 1Ii 6i0TO-
MY TTOTPEOYIOTH OXOPOHU. Y 3aIpONOHOBaHI KiIach-
dikauii 6ioTomiB YKpaiHu 1i yrpynoBaHHS po3rJisiaa-
1oThes K E:2 13 — KcepodiTtHo-TpaB'ssHi GioTornu
crenoBoi 3oHu (Didukh et al., 2011). I1pu po3po06iti
JeTajbHilIol Kiacudikalii 6i0TomiB yrpyrnoBaHHS JIM-
IIAHUKIB MAaTUMYTh BaXKJIMBE 3HAYEHHS B SIKOCTI [i-
arHOCTUYHMX.

3pa3ku JulIaifHuKa, MOAiOHI N0 Agrestia hispida,
3Haxoauau B cMT JIBopiuHa [IBopiyaHChKOro p-HY Xap-
KiBcbhKoi 00J1. (Gromakova, 2013). ITix wieto X Ha3BOIO
BOHM Oyu onyo6jikoBaHi. Ille panime, y 1938 poi, 3
IIbOTO JIOKAJTiTEeTy TOmiOHi 3pa3km 30mpana I.®. ba-
yypuHa. OmHaK 3a pe3yJbTaTaMu MOJIEKYJISIpPHO-Te-
HETUYHUU aHali3y CBiXUX 3pa3KiB BOHU HaJIeXaTh 10
HOBOTO UIST HayKu BULy Agrestia zerovii S.Y. Kondr.,
Gromakova & Khodos. (Kondratyuk et al., 2015). Tpu
nokaiitet Agrestia hispida (oxon. Cimdepornosns, Hi-
KiTCBHKa sIiij1a Ta OKOJI. €BIIaTopii), 0 HaBOASATHCS TS
Vkpainu (Chervona knyha..., 2009), HaMm He Basocs
nepeBiput. HatomicTb 3a ocTaHHI poKu OyJIO BUSIB-
JIeHo 7 HoBUX Micuie3HaxomkeHb (Khodosovtsev et al.,
2014). OTxe, choromHi B YKpaiti Bimomo 10 moxarite-
TiB Agrestia hispida, 3 IKUX JWIIEe OOWH — 32 MeXaMu
Kpumcrkoro n-Ba (puc. 3):

AP Kpum, AnyluTuHCbhbKa MichbKa pana, xpeodet Kapa-
6i-aina, 950 m H.p.M., 02.05.2000, O.€. XonocoBlieB
(Khodosovtsev, 2002b); TlepBoMaiicbkuii p-H, 7 KM
NE Bin ¢. KopmoBse, Harip's Capu-bamr, Bucora 98 M,
N 45°30'83.0" E 33°42'02.2", 28.04.2010, O.€. Xomo-
coBueB, O.B., Haneina, T.O. boiiko (Khodosovtsev
et al., 2014); Cakcbkuii paitoH, OKoOJ. €BHaTOpIi,
05.08.1932, I1iBoBaposa (Kopachevskaya, 1986); niBuii
Geper 3atoku Jlonysnas, N 45°26'49.3" E 33°12'30.6",
27.05.2010, O.€. XomocosueB, O.B. Haneina,
IO. Haymonuu, F0.A. Xonocosuesa, JI.B. lumutpo-
Ba (Khodosovtsev et al., 2014); CiMmbepormoabChKuit
paitoH, oxkoi. M. Cimpeporons (Mereschkowsky, 1911);
YopHoMopchbKuit  paiioH, TapXaHKYTCbKMI M-iB,
mstx go ¢. OneniBku, N 45°25'47.6" E 32°41'17.4",
17.06.2010 (Khodosovtsev et al., 2014); Tam camo,
MucC ATIiell, HauioHaJbHUI TpUpoaHuii mapk "YapiB-
Ha TaBanp", N 45°25'48.9" E 32°41'15.0", 17.06.2010,
0.€. XonmocoBues; AnTuHcbka Michbka pana, Hikitcbka
Aditna, 28.02.1932, Kosnos, Kokinac, ITiBoBapoBa
(Kopachevskaya, 1986); tam camo, . Poman-Kor,
02.05.2001, O .€. Xonocosues (Khodosovtsev, Bogdan,
2006).
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3Haxiaku:
® -0 1990 p.
B - nicnsa 1990 p.

Xepcoucoka 064., BenmkoosleKCaHIPIBCHKUI p-H,
okoJl. ¢. booposuit Kyt, npaBuii 6eper p. IHrysneup,
CTENOBUIA  CXWJI MiBAEHHO-3aXiJHOI eKCHO3UIIii,
24 m H.p.M., N 47°08'25.2" E 32°92'70.8", 31.05.2017,
0O.€. Xonocosues, I.O. HaymoBuu, B.B. [lapmocTyK.

OTXe, BpaXOBYIOUM CO30JIOTiYHY 3HAYYIIiCTh 3Ha-
WIEHOTO JIOKANITeTy 3 Agrestia hispida, HassBHICTb iH-
IINX BUAIB JWIIAHHUKIB Ta CYIMHHHUX DPOCIWH, IO
BHeceHi 10 "YepBoHOI KHUTH YKpaiHU", yrpyrnoBaHb
i3 "3eneHol KHUTH YKpaiHu'" Ta BUSBICHUX PiIKiCHUX
0ioTOIIiB, BBAXXAEMO 3a HEOOXiAHICTb CTBOPUTU OOTa-
HIYHMI 3aKa3HUK MiclleBoro 3HaueHHsS "BobpoBuii
Kyt". PexuM (yHKIIIOHYBaHHSI TaKOro 3aKa3HMKa
IIPUITYCKA€E TIOMipHMI, PEeTyJIbOBAaHUN BUIIAC, OITHU-
MaJIbHUM MU CTEIOBMX €KOCHUCTEM, SIKU ITOBHMHCH
3a0e3IeuyBaT 1Ieil HECTIMKMWII cTaH piBHoOBaru. 3a
TaKUX YMOB J€PHUHHI BUIM 3/1aKiB UM YarapHUKU HE
HAKONMYYBaTUMYTh OPTaHiKM Ta He (POpMyBaTUMYThb
IPYHT, 1110 HAJIaCTh MOXKJIMBICTH 30eperTu meTpodiTHi
€JIEMEHTHU Ta JIMIIAWHUKU.
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XepCOHChKUIA IepKABHUI YHIBEPCUTET

ByJ1. YHiBepcuterchbka, 27, Xepcon 73000, Ykpaina

*HartioHaJibHU# pUpoaHuii mapk "HWXKHbOIHITPOBCHKUIA"
Bya. [letpeHka, 18, Xepcon 73000, Ykpaina

STHetuTyT 60TaHiKK iM. M.T. XojonHoro

Bya1. TepemieHkiBcbKa, 2, Kuis 01004, Ykpaina
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JluiaitHuk Agrestia hispida ynepiue 3HaiiieHO 1Sl piBHUH-
HOI YacTMHM YKpaiHW y noauHi p. [Hryreup mix ceramu
Bobposuii Kyt (XepcoHchka 0071.) Ta €BreHiBka (MuKoa-
iBcbKa 00i1.). Buna BkitoueHuit 1o "YepBoHOI KHUTH YKpai-
HM" 3i cTaTycoM "BpasnuBuii”. 3pocTa€ MiX BaITHSIKOBUMU
KaMiHIISIMU Ha CXWJIi MiBAEHHO-3aXiJTHOI eKCIO3Ullil pa3oM
3 Scytinium schraderi, Cetraria aculeata s. 1. Ta Xanthoparme-
lia camtschadales (yci BHeceHi 10 "YepBOHOI KHUTH YKpai-
uu"), Enchylium tenax, X. pokornyi, Placidium squamulosum,
Toninia sedifolia, Cladonia furcata, C. convoluta, C. rangifor-
mis. CTemoBa POCIMHHICTh BiTHOCUTBCS O coro3y Poten-
tillo arenariae-Linion czernjaevii (xnac Festuco- Brometea) Ta
ineHTUdiKkyeTbest K Giotonm 6190 — Tpap'siHo-meTpodiTHI
MMAHHOHCBKI  YTpymoBaHHST Stipo  pulcherimae- Festuceta-
lia pallentis, Ki MM TIPOIIOHYEMO iMEHyBaTH TTOHTUYHO-
MaHHOHCBKMMM, 1110 MOTPeOYyIOTh 0OXOpoHU. HaBonsThest Bei
BiIOMi MiClIe3HaXOIKEHHsI Ta KapTa MOIIMPEeHHs Agrestia
hispida B YKpaiHi.

KiiouoBi ciioBa: IHrysenp, oxopoHa, 6ioronu, Festuco-
Brometea, Psoretea decipientis, Verrucarietea nigrescentis

Haymosuu A.O.'2, lapmoctyk B.B.!?, Menbuuk PII.!,
Hunyx 4.11.3, XonocosiieB A.E.! IlepBas Haxoaka
penkoro JmmnaitHuka Agrestia hispida (Megasporaceae) B
KOHTHHEHTAJIbHOM YaCcTH YKpPauHbl. YKp. OOT. XXypH., 2017,
74(6): 556—561.

'XepCcoHCKUIA TOCyJapCTBEHHBIA YHUBEPCUTET

yi1. YHuBepcuteTckas, 27, Xepcon 73000, Ykpauna

*HauuoHalbHbIi TPUPOAHBIHA apK "HuXHeTHepOBChKUiA"
yi. [lerpenko, 18, Xepcon 73000, YkpanHa

SUuctutyt 6otaHuku um. H.T. XonogHoro HAH Ykpausbl
yi. TepemenkoBckas, 2, Kues 01004, YkpanHa

JlumiaitHuk Agrestia hispida BriepBble OTMEYEH [UISI paB-
HUHHOW YacTu YKpauwHbI M3 MOMWHBI p. UHTYNen mexmy
cenamu bobposeiit Kyt (XepcoHckast 0071.) u EBreHbeBKa
(HuxonaeBckas 00j.). Bua BkmouéH B KpacHyio KHUTY
YkpauHbl co crarycoM "ysa3BuMbIi". [IpomspactaeT Mexmy
WU3BECTHIKOBBIMI KaMellKaMU Ha CKJIOHE IOTO-3aragHoi
9KCMO3ULIMU BMecTe ¢ Scytinium schraderi, Cetraria acu-
leata s. 1. u Xanthoparmelia camtschadales (Bce 3aHeceHbl B
Kpacnyio kHury YkpauHsl), Enchylium tenax, X. pokornyi,
Placidium squamulosum, Toninia sedifolia, Cladonia furca-
ta, C. convoluta, C. rangiformis. CTenHasi pacTUTEIbHOCTh
oTHOcuTcsl K corosy Potentillo arenariae-Linion czernjaevii
(knacc Festuco- Brometea) n uneHTUGUIIMPYETCS] KaK OMOTOTT
6190 — TpaBsiHO-TIETPO(UTHBIC MAHHOHCKUE COOOIIECTBa
Stipo  pulcherimae- Festucetalia  pallentis, KOTOpbIii MbI
npeliaraeM UMEHOBaTh MTOHTUYHO-ITAHHOHCKUMU, HYXKIa-
foluecst B oxpaHe. [IpuBeneHbl Bce M3BECTHBIE MECTOHA-
XOXIEeHUsI U KapTa pacnpoCTpaHeHMs1 Agrestia hispida B
YkpauHe.

Komouessie ciiosa: MHrynell, oxpaHa, ouororbl, Festuco-
Brometea, Psoretea decipientis, Verrucarietea nigrescentis
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Abstract. The present state of halophytic vegetation of the coastal part of the Kuialnyk Estuary is determined and an analysis
of its syntaxonomic diversity is carried out. 27 syntaxa of ranks of association and variant belonging to 9 alliances, 7 orders
and 4 classes: Therosalicornietea, Festuco-Puccinellietea, Juncetea maritimi and Bolboschoenetea maritimi, are highlighted.
New associations Puccinellio distantis-Juncetum gerardii, Puccinellio distantis- Petrosimonietum triandrae, and Anisantho tectori-
Glycyrrhizetum glabrae are described. Phytocenotic characteristics of the estuary is discussed; despite its hypersaline conditions,
there are no communities of perennial halophytes of class Kalidietea foliati, compared to other areas, communities of classes
Juncetea maritimi and Bolboschoenetea maritimi are very rare. The vulnerability of vegetation of the estuary is demonstrated, and
the need to establish there a national nature park is emphasized.

Keywords: halophytic vegetation, syntaxonomic diversity, Kuialnyk Estuary, Ukraine

Supplementary Material. Electronic Supplement (Table E1—E9, pp. e2—e10) is available in the online version of this article at:
https://ukrbotj.co.ua/archive/74/6/562

Beryn IMpuuopHomop'st 1.B. Iyounoro i FO.P. Illensirom-Co-
conkoM (Dubyna, Shelyag-Sosonko, 1989). ¥ 80-x pp.
BUBYEHHIO POCIMHHOCTI CXUIiB KysJbHUIIBKOTO JH-
MaHy Oyna npucBsueHa juine ogHa ctatta O.B. Koc-
tuiboBa (Kostylov, 1987). B.}O. BoiiTiok BUBYaB CUH-
TaKCOHOMIYHE Pi3HOMAaHITTS TraloiTHOI POCIMHHOCTI
tepurtopii IliBnenHo-3axigHoro IIpuyopHOMOp's, B
T. 4. BiH 3p0OUB KijJibKa re000TaHIYHUX OITMCIB Y Bep-
XiB'T 1 monm33i KysubHmibkoro mmmany (Voytyuk,
2005). ¥ 2007—2008 pp. A.B. dyouna it JI.I1. Baka-
PEHKO TaKOX MPOBEJU OOCTEXEHHS POCIUHHOCTI JIi-
Boro Oepera moonusy cin Kybanka i1 HoBokybaHka
Jlumancwkoro p-Hy Opmecbkoi 00J1. 3 METOI0 OOTpyH-
TyBaHHSI CTBOPEHHSI Ha 1Iili TepUTOPii perioHaJbHOIo
nmaaamadTHOTo mapky "Kysmpaumbskuii” (Vakarenko,
2009; Vakarenko, Dubyna, 2009). OmHak MNOBHOTO
00CTexXXeHHSI Ta aHaTi3y POCIMHHOCTI 3aCOJICHUX IPYH-
TiB 0Ci HE MPOBEJEHO.

KysnbHULIbKMIA TMMaH — yHiKaJbHa TineprajiHHa mpu-
poHa BoAOiMa, po3TallloBaHa HUXKYE PiBHS MODSI, Ha
npudepeKHUX AiSTHKAX SIKO1 3HAYHI TIJIOILI 3aiiMa€e ra-
JIohiTHA POCIUHHICTh. Y Te000TaHIYHOMY BiTHOLIEH-
Hi POCJIMHHICTh NPUIMMAHHUX TEPUTOPiil HOCI BUB-
YyeHa HeJOCTaTHbO, 3HAYHO Oijblie yBaru Oyjao mpu-
TiJIeHO (IOPUCTUYHUM MOCHiIKeHHIM. Tak, ¢iopy
KysinbHuipkoro 6aceiiny B ckiaii hbaopu MeXUpivys
Huicrep—Tuniryn pocnimkysana O.}O. bongapeHko
(Bondarenko, Vasileva, 2014; Bondarenko, 2015). fAx
CKJIaAoBY (DJIOpU CTEIiB Ta BalHSIKOBHUX BiJICIOHEHb
ii yactkoBo onucana JI.I. Kpuibka (Krytskaya, 1987).
OCHOBHI TUINX POCIMHHOCTI CTUCJIO OXapaKTepu30oBa-
Hi y ckiani Xamxkubeiicbko-Ilepekoncbkoro reobora-
HiYHOTO paiioHy IJIaBHEBO-JiTOPAIbHOTO JaHAIIadTy

© I.B. 1IYBUHA, A A. EHHAH, TII. A3I0BA,
JI.IT. BAKAPEHKO, I'M. HINXAJIEEBA, 2017
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TanodiTHa pocIMHHICTD 3aiiMae TIpUOEPEXHY Jac-
TUHY JUMaHy. BHacigok 3aperyatoBaHHs CTOKY p. Be-
yuknit KysnbHuK y 2008 p. i npUnmHeHHS IPUPOIHO-
ro HAMOBHEHHS JMMaHy 3HauyHi IUIOII MOro JHa BU-
MIITM Ha MOBEPXHIO 1 Ha HUX MToYaBcs mpolec GopMy-
BaHHS NioHepHO1 rajodiTHO1 pocauHHOCTI. e y 8§0-x
poKax MMHYJIOTO CTOJIITTS BOHA 3aiiMalla He3HayHi
nmingaku. O.B. KoctmipoB BimMiuaB, 110 "y3mM0BX Oc¢-
periB KysSmbHULIBKOTO JIMMaHY TPaILISIOThCS HEBEIUKI
KYPTUHM TaKUX COJIEPOCIB, K Artemisia marschalliana
Spreng., Salicornia europaea L. i Bassia sedoides (Pall.)
Asch. " (Kostylov, 1987: 84). I[IpoBeneHi HaMu IOCITi-
JKEHHS BKa3ylOTh Ha 3HayHe 30iblIEHHS TUIOLIL Ta
LIEHOPI3HOMAHITTS CIIPaBXHbOI COJIOHYAKOBOI Ta JIy4-
HO-TaJIO(iTHOI POCTUHHOCTI.

MeTta pob60THM — BU3HAYEHHSI Cy4acHOTO CTaHy ra-
JI0GITHOI POCIUHHOCTI TpUOepexkHOI yacTuHU Kysiib-
HUIIBKOTO JMMaHy Ta aHalli3 il CMHTAaKCOHOMIUHOTIO
PiI3HOMAHITTSI.

Ilpupomni ymoBu. KysJbHUIIBKUIT JUMaH 3Ha-
XOIMTbCS Ha MiBAEHHOMY 3axoji YKpaiHM B MexKax
OpecbKoi 00J1., TTo MepuAiaHy Ma€ TMOJ0BXeHY (hopMy
1 BiZOKpeMIIeThCs Big YopHOro Mopsi Imepecuriom
mupuHo 10 3 KM (cydacHa Teputopis M. Omecn).
Bin mpoctaraeTbes Ha 28 KM Y JOBXKWHY Bill BEpXiB'iB
(BmaninHg p. Benukuii KysinbHUK) 10 moHuU33s (me-
pecury). LllupuHa itoro craHoBUTH 2—4 KM, cepeaHs
rmbuHa — 3 M (Bix 0,5 1o 7 M), CONIOHICTh — OJIU3BKO
300 %o. Bonoiima oToueHa BUCOKMMU KPYTUMM CXM-
JlaMU, 1IXHSI BUCOTA 3MIiHIOETHCS 3 MIBHOYI Ha MiBJIEHb
Bix 70—80 mo 15—20 m. ITpaBuii Geper BUILIMIA i MEHII
KpyTHii 3a niBuii. CXwim po3uieHOBaHi pi3HUMU 3a Be-
JIMYMHOIO OajiKamu.

KitiMaTuHi yMOBM 3yMOBJIEHI pPO3TalllyBaHHSIM Te-
pUTOPIi JUMaHy B MeXaX CTEIOBOI 30HU i CIIPUSIOThH
PO3BUTKY TYT HacamIiepel CTEIOBOI Ta Trajao@iTHOIL
pociauHHOCTI. bausbkicte YopHoro Mopsti cripusie
MOM'SIKIIIEHHIO CYXOT0 3KapKoro KJIiMaTy MiBIHS YKpa-
iHM. BigHOCHO TermJja 3UMa 3 CepeIHbOI0 TeMIlepaTy-
poto ciuns -5 °C, 3HaYHa KiJIbKiCTb 0€3MOPO3HUX THIB
(y cepennbomy 220) Ta KinbKicTb onaaiB 350—420 MM
Ha piK CTBOPIOIOTh YMOBU JJ1s1 (DOPMYBaHHSI KCEpOMeE-
30(hiTHOT POCIMHHOCTI Ha MPUOEPEKHO-CXWIOBIN Te-
puTOpii TUMaHy.

I'pyHTOBUIT TTOKPMB cPOPMOBAHUII Ha BilKIaLax
YETBEPTUHHOI CUCTEMMU, MEePeBaKHO KOHTUMHEHTaIb-
HUX Jiecax Ta JIECOMOAIOHUX yTBOPEeHHSX. [JoMiHyt0-
yuMu (HOHOBUMU TPYHTAMHU € YOPHO3EMU TTiBACHHI
1 Taki cami 3aJIMIIKOBO- Ta CJIAOKOCOJIOHIIOBATI, a
TaKOX TepeXifHi BiJ TeMHO-KaITAaHOBUX T'PYHTIB 10

VKp. 6OT. XypH., 2017, 74(6)

yopHo3eMiB miBaeHHUX (Moroz, Mykhaylyuk, 2011;
Zhantalay et al., 2015). Y npubepexHiii 30Hi Tparn-
JISIIOTBCS  JIMMAHHO-MOPCHKiI Ta JIMMaHHO-AEJbTOBI
CYTJIMHUCTO-TJIMHUCTI BiIKJIaIH.

3a Teo0OTaHIYHMM paliOHYBaHHSIM TEPUTOPIs
KysimpHUITBKOTO JTUMaHy HalexXuTh 10 OmechbKoro
OKPYTY 371aKOBHUX Ta IMOJMHOBO-3J1aKOBUX CTEIiB, 3a-
COJICHUX JIYKiB, COJIOHYAKIB i pPOCJIMHHOCTiI KapOOHAaT-
HUX Biaca0HEHb YOPHOMOPCHKO- A30BCHKO1 CTEOBOT
nignposiHii [ToHTUYHOI cTernoBoi MPOBiHIIII cTero-
BOI mmimo6sacTi (30HM) €Bpa3iiicbKoi cTeroBOi 00IaCTi
(Natsionalnyi atlas..., 2007). TanodiTHa poCAMHHICTb
JIMMaHy 3aiiMae oro piBHUHHI MpUOEpeXkHi TEPUTO-
pii, a TaKOX TPUBAIO- I CEPeIHbO3AIMBHI IUISTHKU
Jly3aHIBCBKUX 03€p, i pO3TalllOBYETHCS 3a TPaliEHTAMU
3BOJIOXKEHHSI Ta CTYIIEHSI MiHepaJli3allil IPYHTIB.

Marepianu Ta MeTOAM

OCHOBHMM MaTepiajoM sl po3pO0JICHHSI CHHTAKCO-
HoMiT rayiodiTHOI pOCIMHHOCTI ciyryBaiu 186 opwri-
HaJIbHUX OMUCiB, BAKOHAHUX aBTOPaMM B CEePITHi—Be-
pecHi 2016 p., TpaBHi—4epBHi Ta BepecHi 2017 p. Bin-
MOBIAHO 10 METOMOJOTIYHUX MPUHLMIIIB 1KOoAU K.
bpayn-bnanke (Braun-Blanquet, 1964). Onucu 0yau
3MifiCHEHi MO BCbOMY TEPUMETPY JIMMaHy, Bif ypi3y
BOJIY 10 CXUJIiB (PUCYHOK).

[rormia pejeBaHTHUX TUTOIIAIOK CTAHOBUJIA 3a3BH-
yait 25 M2 Po3mipu HiSTHOK POCIMHHOCTI MEHILOT
ot Oynu Bim 3 (Scorzonero parviflorae-Juncetum
gerardii, Puccinellio distantis-Spergularietum salinae) no
20 m? (Bassietum sedoidis, Halimionetum pedunculatae),
6inbioi — 50 i 100 m? (Anisantho tectori-Glycyrrhizetum
glabrae, Artemisietum santonicae var. Festuca valesiaca).
3a BMMOTramMH BUKOHAHHSI TOBHMX T'€00OTaHIYHUX
OInuciB MU (ikcyBaayd BUCOTY BEPXHBOTO Ta HUXKHBO-
To TiA'SIpyciB TpaB'sstHOI POCIMHHOCTI, sIKi BimoOpa-
XeHi y (DITOLEHOTUYHUX TaOAULISIX. YIOPSAKYBaHHS
OITMCIiB TIPOBOAMIOCS IIUISIXOM CTBOPCHHSI 0a3uW na-
Hux reodoraHiunux onucis y ¢opmati TURBOVEG
2.79 (Hennekens, Schaminée, 2001). InTepmpera-
Lis1 itocolionoriyHoro Matepiany Oyna 3ailicHe-
Ha 3a JIOMTIOMOTOI0 MOMU(IKOBAHOTO aJTOPUTMY Me-
TOAy JIBO(MAKTOPHOTO iHAWKATOPHOIO aHali3y BUIIB
(TWINSPAN) (Rolecek et al., 2009), sikuii BXOZUTD 10
nakety iporpam JUICE 7.0 (Tichy, 2002). PiBeHb 3pi-
3y 111 "niceBnoBuaiB" oopanu 0, 5, 15, 25%. Miporo re-
TEPOTeHHOCTI KJIacTepiB ciryryBaia "YirekepoBa Oera"
(Whittaker, 1978). /liarHOCTMYHi BUIM CMHTAKCOHIB Y
OLTBIIOCTI BUIIAAKiB BU3HAYaJIM BiAMOBIZHO IO 3Ha-
yeHb KoedilieHTa BipHocTi phi (Willner et al., 2009)
(3a BUKITIOYCHHSIM CMHAHTPOITHMX Ta ACSIKMX iHIIAX
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BU/IiB), TOPOTOBi 3HAYEHHSI SIKOTO TIPUIHSUIA HA PiBHI
0,25 (taba. E1%).

B ycix Tabnuusgx (E1—E9) 3actocoBana Moaudi-
koBaHa mikaina b.M. Mipkina (Mirkin et al., 1989):
5 — 50% i Ginpme, 4 — 26—49%, 3 — 16—25%, 2 —
6—15%, 1 — 1-5%, + — menme 1%. Homenkiarypa
TaKCOHIB HaBeneHa 3a "Vascular plants of Ukraine. A
nomenclatural cheklist" (Mosyakin, Fedoronchuk,
1999), cuHTakCcOHOMiYHAa HOMEHKJIATypa BiJIOBigae
Bumoram i pekomeHaaiisgsm ICPN (Weber et al., 2000).

Pe3synsraTi Ta 00roBOpEeHHS

TanoditHa pocauHHICTh KysimbHUIIBKOTO JIMMaHy Ha-
JIiuye 27 CMHTaKCOHIB paHTy acolliallii Ta BapiaHTy, 1110
HaJiexXaTh 10 9 cot03iB, 7 MOPSIAKiB Ta 4 Ki1aciB.

Hwuxue HaBoguMo KinacugikaliiiHy cxemy raaodir-
HO1 pOCIMHHOCTI KysITbHUIIBKOTO JIMMaHY.

THEROSALICORNIETEA TUXEN IN TUXEN ET
OBERDORFER 1958
Thero-Salicornietalia Pignatti 1953
Salicornion prostratae Géhu 1992
1. Salicornietum prostratae So6 1927
2. Bassietum hirsutae Serbanescu 1965

*  Tabmuui E1—E9 nmB. y eleKTpoHHIiil Bepcii crarTti Ha
https://ukrbotj.co.ua/archive/74/6/562
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3. Halimionetum pedunculatae Serbanescu 1965

4. Bassietum sedoidis (Ubrizsy 1949) So6 1964
Suaedion acuminatae Golub et Tchorbadze in Golub
1995 corr. Lysenko et Mucina 2015

5. Salicornio perennantis-Suaedetum salsae Freitag,

Golub et Yuritsyna 2001

FESTUCO-PUCCINELLIETEA SOO EX VICHEREK
1973
Scorzonero-Juncetalia gerardii Vicherek 1973
Juncion gerardii Wendelberger 1943
6. Plantagini salsae-Juncetum gerardii Dubyna et
Neuhéuslova 2000
7. Scorzonero parviflorae-Juncetum gerardii (Wenzl
1934) Wendelberger 1943
8. Puccinellio distantis-Juncetum gerardii Dubyna et
Dziuba ass. nova hoc loco
9. Festucetum regelianae Solomakha et Shelyag-
Sosonko in Golub et al. 2003
Puccinellietalia So6 1947
Puccinellion limosae So6 1933
10.  Puccinellio distantis-Spergularietum salinae
(Feekes 1936) Tiixen et Volk 1937
11—12. Puccinellietum distantis (Rapaics 1927) So6
1930
11. Puccinellietum distantis var. typica

Ukr. Bot. J., 2017, 74(6)



12. Puccinellietum distantis var. Bassia sedoides
13. Puccinellio distantis- Petrosimonietum triandrae
Dubyna et Dziuba ass. nova hoc loco
Artemisio santonicae-Limonietalia gmelinii Golub et
Solomakha 1988
Plantagini salsae-Artemision santonicae Shelyag-
Sosonko et Solomakha in Lysenko, Mucina et
Iakushenko 2011
14.  Limonio  meyeri-Artemisietum
Shelyag-Sosonko et Solomakha 1987
15—17. Artemisietum santonicae So0 1947
15. Artemisietum santonicae var. Puccinellia distans
16. Artemisietum santonicae var. Festuca valesiaca
17. Artemisietum santonicae var. Bromus japonicus
18. Poo bulbosae-Artemisietum santonicae Dubyna,
Dziuba, Vakarenko 2014
Salicornio-Puccinellion ~ Mirkin in
Solomakha 1988
19. Tripolietum vulgaris Korzhenevsky et Klyukin in
Korzhenevsky, Klyukin et Korzhenevskaya 2000
20. Astero tripolii- Phragmitetum Krisch (1972) 1974
21. Tripolio pannonici-Phragmitetum Golub et
Yuritsyna 2001
Glycyrrhizetalia glabrae Golub et Mirkin in Golub 1995
Glycyrrhizion glabrae Golub et Mirkin in Golub 1995
22.  Anisantho  tectori-Glycyrrhizetum  glabrae
Dubyna, Dziuba et Vakarenko ass. nova hoc loco

JUNCETEA MARITIMI BR.-BL. IN BR.-BL,,
ROUSSINE ET NEGRE 1952
Juncetalia maritimi Br.-Bl. ex Horvati¢ 1934

santonicae

Golub et

Juncion maritimi Br.-Bl. ex Horvati¢ 1934
23. Plantagini salsae-Juncetum maritimi Shelyag-
Sosonko et Solomakha 1987

BOLBOSCHOENETEA MARITIMI VICHEREK ET
TX. EXTX. ET HULBUSCH 1971
Scirpetalia maritimi Hejny in Holub et al. 1967
Scirpion maritimi Dahl et Hadac¢ 1941
24. Bolboschoenetum maritimi Eggler 1933
25. Scirpetum tabernaemontani So6 (1927) 1947
26. Typhetum laxmannii (Ubrizsy 1961) Nedelcu
1968
27. Eleocharitetum uniglumis Almquist 1929

3a cTyrneHeM pO3BUTKY POCIMHHOTO TTOKPUBY i TO-
MOEKOJOTIYHUM TPAAIEHTOM TaloiTHa POCIMHHICTD
JIMMaHy Haityacrillle YTBOPIOE HACTYITHI €KOJIOro-1ie-
HOTUYHI psIiu:

VKp. 6OT. XypH., 2017, 74(6)

Salicornietum prostratae
l 1
Bassietum hirsutae Tripolietum vulgaris
Bassietum sedoidis Astero tripolii- Phragmitetum

l

Halimionetum pedunculatae
1

Puccinellio distantis-Spergularietum salinae

Puccinellietum distantis

Puccinellio distantis- Petrosimonietum triandrae
1

Artemisietum santonicae

Limonio meyeri-Artemisietum santonicae

Yrpynosaunsi knacy Therosalicornietea po3mo-
YMHAIOTh €KOJIOro-LIEHOTUYHI psaM rinepraaodir-
HOI pOCIMHHOCTI y30epex JIMMaHy Bif ypi3y BOIM.
BoHu mnipeactaBieHi yotupma acouiauismu. LleHo3u
Salicornietum prostratae 3aliMalOTh HANHIDKYI TiJISTH-
KU TIpUOEpeKHOI YaCTHHU JTUMaHY 3 CYTJIMHUCTO-TJIH -
HUCTUMHU MOKPUMM Ta BOJOTMMH HAaIMipHO 3acoJie-
HUMM TpyHTamMu. BHaciigok karactpodiuyHoOro oomi-
JIIHHS TMMaHy B OCTaHHI POKM 3HAYHO 30iJbLIMIACS
TEPUTOPIsT HOBOYTBOPEHUX E€KOTOIIB, SIKi 3apOCTaOTh
OazaIbHUMU YIpynoBaHHAMU Salicornia perennans
Pall. Ta neHo3zamu BKazaHoOi acouiauii. BoHu po3sra-
LLIOBYIOThCS HaBKOJIO Oepera cMyraMu IIMPUHOIO Bif,
0,5 mo 200—300 M, OyBalOTh PO3PIIKECHUMHI abO TyC-
TUMM (MepeBakHO Ha KOHycax BUHOCY 3 0aJiok). 3a-
ranpHe TipoeKTwBHe mokputTs (I1I1) yrpymoBaHb
craHoBuTh Bix 40—60 go 100% (tada. E2, om. 1-6).
Howminye Salicornia perennans 3 I1I1 40—100%. ®mo-
PUCTUUHUI cKJaa HebaraTuii, 110 XapakKTepHO s
i€l acomuiartii, Haxiuye auiie 7 BumiB (1mo 3—4 BuImn
B OKpeMHuX yrpynoBaHHsX). KpiM mnpeacTaBHUKIB
knacy Therosalicornietea, B HuX OepyTh ydacTb Aiar-
HocTWYHI TakcoHU Festuco-Puccinellietea (Puccinellia
distans (Jacq.) Parl., Spergularia marina (L.) Griseb. i
Phragmito-Magnocaricetea (Phragmites australis (Cav.)
Trin. ex Steud.).

Lleno3u acomiamnii Bassietum hirsutae po3Talio-
BYIOTbCSI HACTYITHOIO TPUOEPEKHOI0 CMYTOIO ITicC/Is
Salicornietum prostratae Ha BOJIOTHX, MECHIII 3aCOJICHUX
TEPUTOPIsIX i BULLKX 3a peabedoM. Lls cmyra 3a3puyait
ByXXua 3a cchopMoBaHy Salicornia perennans, ii 1mm-
puna 0,5—20(30) m. 3araneHe I1I1 yrpynoBanb — Bif
70—80 mo 100% (taba. E2, on. 7—12). JliarHocTny-
HuUil Bun Bassia hirsuta (L.) Asch. Mae MOKPUTTS Bij
40 y pospimkeHux 3apoctax 10 60—80% — y ryctux.
YrpynoBaHHS TaKOX 3aiiMaoTh MiTygapHi Ta 3aymap-
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Hi YaCTMHM HOBOYTBOPEHMX €O0JIOBOTO ITOXOKCHHSI,
MnojaoBxeHoi (Gopmu MacusiB Bucororo 30—40 cwm,
CKJIQJICHUX CipUMM IepEeBilOBAHUMU CYXMMU AOHHU-
MM BiKJaJgaMM Ha CXiIHOMY Ta 3axigiHoOMy Oeperax
BEJIMKMX OCTPOBIiB JuMMaHy (okoauii c. KosaiiBka).
LeHosu HeGarati — 4—6(7) BumiB. Kpim momiHaH-
Ta Bassia hirsuta, 3Ha4HOIO YYacTiO BiJ3HAYalOThCS
Salicornia perennans (I1I1 Big 10—15 no 40%) Ta iHomi
Halimione pedunculata (L.) Aellen (ITIT 15—20%). ITo-
ONIMHOKO TPATUISIIOTHCS TIPEACTaBHUKY Kiacy Festuco-
Puccinellietea — Puccinellia distans, Tripolium vulgare
Nees, Petrosimonia triandra (Pall.) Simonk. Ta iH.

LleHo3u acottiauii Bassietum sedoidis Ha TepuTopii
JIMMaHy MEHII MOLIMpPeHi 3a norepeaHi. BoHu 3a3Bu-
Yyail pO3TalIoOBYIOThCS HEBEJIMKUMU JTUTTHKAMU Cepel
MacuBiB i3 Salicornia perennans ado Phragmites australis
Ha TPaHUYHI MeXi IXHbOTO MOLIMPEHHS B HAMPSIMKY
Bomoiimu. 3aranbHe ITIT Hux yrpyrnoBaHb CTaHOBUTH
70—100%, Bassia sedoides — Bin 25—30 no 60% (tabu1.
E2, on. 13—18). ¥V ¢paopuctuyHOMYy CcKJIaai acoliauii,
B SIKOMY HauliayeThcs nuiie 8§ BuniB (3—4, mo 7, B yr-
pyIOBaHHi), TIOMITHOIO € ydacTh Salicornia perennans,
Bassia hirsuta (Therosalicornietea), Tripolium vulgare
(Festuco-Puccinellietea), 3nauHo meH11010 — Puccinellia
distans, Phragmites australis Ta iH. OcTaHHIM YacoM
LeHo3u Bassietum sedoidis HaOyBalOTb MOAAIBIIOTO
MTOIIMPEHHSI.

YrpynosanHs acouiailii Halimionetum pedunculatae
3aliMaloTh OKpeMi HeBeJIMKi TepUTOpii B T1osICi Bassietum
hirsutae Ta Ha epexiTHUX AUTSHKAX 1O CMYTH, YTBO-
peHoi Puccinellia distans. IllpuypodeHi 10 YIIITbHEHUX
BHACJIIIOK BUIACAHHS Ta BUTONTYBAaHHS IPYHTiB. Mi-
arHOCTUYHUM BUIoM Buctynae Halimione pedunculata
3 [I1 Bix 25—30 10 70% (tabn E2, om. 19—33). 3araib-
He ITIT teHosiB craHoBUTH Big 50—60 mo 90—100%.
Lenod:opa acouiauii Hamiuye 14 BumiB (Bim 5—6 mo
7—9 B OKpeMMX YIpYMOBaHHSIX), Y Hill KiJIbKiCHO me-
peBaxarTh OiarHOCTUYHI TakcoHu Therosalicornietea.
IlepexinHuili xapakTep LEHO3iB 3YMOBJIIOE TOMITHY
y4acTh MPEICTaBHUKIB iHIINX KJIaciB TaJlo(iTHOI poc-
JuHHoCTI: Festuco-Puccinellietea (Puccinellia distans,
Spergularia  marina, Tripolium vulgare, Artemisia
santonica L. Ta iH.), Phragmito-Magnocaricetea
(Phragmites australis). Ha TepuTopisix iHTeHCUB-
HOTO BUIIACAaHHS TPAIUISIOTHCS MiaTHOCTUYHI BUIHN
Stellarietea mediae (Grindelia squarrosa (Pursh) Dunal)
ta Polygono-Poetea annuae (Polygonum aviculare L.).

®diroueno3n acomianii  Salicornio perennantis-
Suaedetum salsae TpanISAIOTHCI 3HAYHO pidIIe 3a iHIITI
ueHo3u knacy Therosalicornietea, nepeBaxkHO B TIiB-
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JIEHHIl 4acTUHI JTUMaHy, B oKoJulsix ¢. KoTtoBka, Ha
AHTPOTIOTEHHO TTOPYIIEHUX BHACIIIOK BUMACaHHS Ta
VIIUIBHEHHS TPYHTY OUISTHKaX (y30i44si TPyHTOBOI 10-
porn). Tpasocriii 3 ITIT 100% cknanaiTh MepeBaxkHO
MiarHOCTUYHI BUOM acoliauii: Salicornia perennans
i Suaeda salsa (L.) Pall. OkpiM HMX, TTOMiTHa y4acTb
Halimione pedunculata i Puccinellia distans (20—25 Ta
10—15 % BignosigHo). [100AMHOKO TPAILISIOTHCS 1HILIL
BUJIM 3aCOJICHMX Ta MOPYILIEHUX Miclie3pocTaHb: Juncus
gerardii Loisel., Bassia hirsuta, Spergularia marina,
Tripolium vulgare, Lactuca tatarica (L.) C.A. Mey.,
Atriplex sagittata Borkh.

VYrpynoBaHHs kinacy Festuco-Puccinellietea npen-
craBieHi 14 cMHTaKCOHaMM paHTy acoliallii, IIo
HajexaTb 10 5 colo3iB Ta 4 mopsakiB. B exojoro-
LICHOTUYHMX PsIZaX BOHU 3aiiMalOTh HACTYIHY CMYTY
micnst Therosalicornietea i po3TalllOBYIOThCSI Ha PiB-
HUHHUX i AeI0 MiABUIIEHUX OiJITHKaX Oepera TIMMaHy,
SKi BiJ3HAYAIOTHCS OUIBIIMM MPOMUBHUM PEXUMOM
Ta MeHIlo0 3BoJioxkeHicTio. Coro3 Juncion gerardii
Bkimtouae 4 acomiamii. lleHo3n Plantagini salsae-
Juncetum gerardii TparisioTbes pinko. BoHu BusiBie-
Hi y BepXiB'l BeIMKoi 6anaku mooau3sy ¢. HoBokybaHka,
a TakoxX B okomuisax ¢. KopcyHui (miBmeHHO-cximHa
yacTMHA JUMaHy) Ha 3HUKCHMX 3aCOJICHUX JIYYHUX [i-
naHkax. TpaBocriii 3a3Buyaii rycruid, 3 ITIT 80—100%,
MIaTHOCTUYHUMM TaKCOHAMW BUCTyNaloTh Juncus
gerardii (I1I1 Bix 10—15 no 80%), Plantago salsa Pall.
(IIT 10—60%) Ta P. cornuti Gouan (oquHUYIHO) (TabJI.
E3, on. 1-2). LleHoduopa acouianii Bkiatodae 10 BuaiB
(6—8 B yrpymnoBaHHsX). BinbLIicTh CKJIamalOTh BUAU
knacy Festuco-Puccinellietea. TpannsitoTbcsl MpeacTaB-
HUKU iHmMX kjaaciB  (Phragmito- Magnocaricetea,
Stellarietea mediae) 3 111 3—5%.

VYrpynoBanHsi ~ Scorzonero  parviflorae-Juncetum
gerardii (Tabi. E3, on. 3—6) mo1upeHi Ha 3SHUXKEHUX i~
JsiHKax y BepxiB'l KybaHcbhKoi 0anku, moHu33i p. Joj-
6oka Ta y30epesxxki JlyzaHiBcbkux o3ep. OcobauBicTIO
JlaHoi acoliialii B pailoHi HOCTiIKeHb € HebaraTuii
GJIOpUCTUYHUI CKJIaA Ta BiICYTHICTH IEBHMX Jiar-
HOCTUYHUX BUMIIB (Scorzonera parviflora Jacq., Carex
distans L., Lythrum virgatum L., Trifolium fragiferum L.
Ta iH.), 110 MOB'SI3aHO 3 €KCTPeMaJbHUMU yMOBaMM
MiCIIe3pOCTaHb Ta IXHIM KCepOQITHIIIMM XapakTe-
POM TOPIBHSIHO 3 iHIIIMMU TEPUTOPISIMU TOIIUPEHHS
acoriartii. B yrpynoBanusx mo 5—8(9) Bumis, y ryc-
tomy TpaBoctoi (ITIT 100%) nominye Juncus gerardii
(70—80%). OKpiM [iarHOCTMYHUX BUIIIiB, HA OKPEMUX
NISTHKaX MMOMiTHA yyacTb Phragmites australis, Elytrigia
repens (L.) Nevski, Calamagrostis epigeios (L.) Roth,
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Plantago major L., Melilotus albus Medik. i nesskux iH-
IINX.

Lleno3u HoBoi acouiauii Puccinellio distantis-
Juncetum gerardii Dubyna et Dziuba ass. nova hoc loco
(tabn. E3, on. 7—20) 3aiiMaloTh HeBEJUKi IO (Bif
6—9 10 25 M?) i pO3TAILIOBYIOThCS IUISIMAMM TI€PEBAXKHO
OKpYyI10i (pOpMU B HETTMOOKUX 32 PENbeE(OM 3HUKEH-
HSIX, Y CMY3i POCIMHHOCTI 3 iepeBaxkaHHsIM Puccinellia
distans. TpyHTU CYyIJIMHUCTO-TJIMHKCTI, iHOM 3 ZOMiLLI-
KOIO UYepernanrHnka.

HomenkiatypHuii _Tvn _acouianii: ormmuc No 12
(holotypus) (ta6n. E3), smiticHennit I.B. dybunHoio
i T.II. 3106010 31.05.2017 B okonuusx c. KosamiB-
ka bingiscekoro p-ny Onmecbkoi 00i., N 46°42°4617,
E 030°36°927”.

JiarHOCTUYHUMU TaKCOHAMU € TUIIOBI MpeacTaB-
HUKM COJIOHYAKOBO1 POCJIMHHOCTI, SIKi BiI3HAYAIOThCS
BUCOKUM KoedillieHToM BipHOCTI (phi-KoeditieHToM)
y Mexax cotosy Juncion gerardii Ykpainu: Puccinellia
distans, Salicornia perennans, Halimione pedunculata,
Bassia hirsuta, a Takox Taraxacum serotinum (Waldst.
& Kit.) Poir. — Bua ocTenmHeHUX CyXMX JIyK. 3arajibHe
ITIT tpaBOCTOIO CTaHOBUTHL B cepeaHboMy 80—100%,
noMiHytoTh Juncus gerardii ta Puccinellia distans.
YrpynoBaHHS MaJIOBUIOBI, HaIidyloTb 3—8 BHIIB.
XapakTepHa yd4acTb TpeACTaBHUKIB kiacy Festuco-
Puccinellietea — Tripolium vulgare, Spergularia marina,
Artemisia santonica. BUCOKUM CTyIeHEM KOHCTaHT-
HOCTi Bim3HAvyaeTbCsl TakoxX Phragmites australis
(Phragmito- Magnocaricetea). TpaBocCTili yTrpyIlioBaHb
MiITaETHCS CUJIBHOMY CIIaCyBaHHIO, 110 CIIPUSIE MPO-
HUKHEHHIO BHIIB aHTPOIIOTCHHUX MIiCIIe3pOCTaHb,
30KpeMa iHBasiiiHux — Lactuca tatarica, Grindelia
squarrosa, Xanthium albinum (Widder) H. Scholz,
Plantago major, Hordeum murinum L. Ta iH.

®ditoneno3u acomiarrii Festucetum regelianae miomm-
pPeHi nmepeBaXKHO B MiBAEHHI YaCTHUHI TUMaHY, Ha 3BO-
JIOXXEHUX TePUTOPISIX CTaBKiB cucTtemMu Jly3aHiBCbKUX
03ep, 10 BiA3HAYAIOTHCS MiATOTUIEHHSIM BOJIOIO 3 JTU-
MaHy. lle 3yMoBmioe ¢opMyBaHHSI 3aCOJEHOIYYHOL
POCIMHHOCTI. Acoliiallii 3aliMaloTh BeJuKi rionli. Ha
JIOCIIIKYBaHill TepuUTOpii acolliallito AiarHOCTye Ta
BUCTYITa€ MOMiHAaHTOM Festuca regeliana Pavl. (ITIT 50—
70%), a Takoxx Melilotus albus, Seseli campestre Besser,
Achillea setacea Waldst. & Kit., Senecio erucifolius L.,
SIKi XapaKTepU3yIOThCS HEBUCOKMM ITOKPUTTSIM — Bil
1-3 10 20% (ta6n. E3, om. 21—23). YrpynoBaHHSs HaJli-
yy1oTh 8—9 BUMiB. Y HUX 6€pyTh Y4acTh BUAM IIUPOKOI
exosnoriaHoi aMmrutitynu (Phragmites australis, Elytrigia
repens, Calamagrostis epigeios, Crepis tectorum L.),
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npeacTaBHUKU Kiacy Festuco-Puccinellietea (Artemisia
santonica) Ta iH.

Co103 Puccinellion limosae Bxiiodac 3 acoriaitii. Yr-
pynoBaHHs Puccinellio distantis-Spergularietum salinae
3aliMaloTh HEBEJIUKI MIJITHKU B cMyrax, c(popMOBaHUX
Puccinellia distans Ha y30epexxi JUMaHy, IKi po3Ta-
1IOBaHi 3a lieHOo3amu Bassietum hirsutae. 3araibHe
[T yrpynosanb 80—100% (ta6a. E4, om. 1-8). Aco-
wiauito giarHoctyoTh Puccinellia distans 3 TIOKpUT-
M Big 10—15% no 60—70% i Spergularia marina (Bin
25-30 mo 40%). dropuCTUYHWIA CKITag HaTiuye 9 BU-
IiB (4—7 B OKpEeMMX YTPYITOBaHHSX). 3a KiIBKiCTIO TIe-
peBaxaroTh iHIuKaTopu KiaciB Festuco-Puccinellietea
i Therosalicornietea. 1100113y HaceJIeHUX ITyHKTIB,
30KpeMa Ha HiITHKaX BHUITACaHHS, TPATUISIOThCS CH-
HaHTpornHi Bunu Polygonum aviculare (Polygono- Poetea
annuae), Atriplex prostrata Boucher ex DC., Lactuca
tatarica (Stellarietea mediae) Ta iH.

®itonienosu acouiatii Puccinellietum distantis mm-
POKO MOIIMPEHi Ha TUMYACOBO 3aTOILIIOBAHUX, 3 MY-
JIMCTO-TIIIIAHUMU TPYHTAMM, TEPUTOPISIX MpUOEpexk-
Hoi vacTuHM KysmbHUIIBKOTO JHMaHy. POpMyIOTh
cmyru mmpuHoo 1o 200 M. Y Mexxax acolialiii Bugine-
HO JBa BapiaHTu — typica i Bassia sedoides.

VrpynioBanHs1 Puccinellietum distantis var. typica 3a-
MalOTh PIBHUHHI OUISTHKM y3I0BX Oepera Ha BeJMKii
iolli. B eKooro-1eHOTUYHUX psiiaX PO3TalllOBYyHOTh-
cd 3a 1eHo3aMu Bassietum hirsutae abo Salicornietum
prostratae Ha [eNI0 INIBUINEHUX Ta MEHII 3acoJie-
HUX JinssHKax Oepera. BapiaHT He Ma€ BjacHUX M-
depenuiliHux BuniB (tadu. E4, om. 9—15). Tpas'sHuii
MOKpUB cepeaHbo-ryctuii (60—80%), MOKpUTTS [i-
arHOCTUYHOTO TakcoHy Puccinellia distans, sxuii no-
MiHye, ctaHoBUTb Big 30—40 mo 80%. [TomitHy ydacThb
y CTPYKTYpi TpaBocTOl OepyThb BuAM Kkiacy Festuco-
Puccinellietea (Artemisia santonica, Juncus gerardii,
Taraxacum bessarabicum (Hornem.) Hand.-Mazz.), a
TakoX TipenctaBHUKU Therosalicornietea (Salicornia
perennans, Halimione pedunculata Ta in.). ®n1opuctma-
HUI cKian Hajiuye 16 BumiB, Big 4—6 g0 10—11 B yr-
pynoBaHHsX. [TOOAWHOKO TpamslOThCS TAKOX iHIII
IHIMKATOPU 3BOJIOXKEHUX HAAMIpHO 3aCOJEHUX €KO-
tomiB (Tripolium vulgare, Petrosimonia triandra, Bassia
hirsuta, Crypsis aculeata (L.) Aiton, Spergularia marina).

Lenosu Puccinellietum distantis var. Bassia sedoides
MPUYpPOYEHi 10 OKPEMUX HEBETUKUX TIISTHOK 3 YILiIb-
HEHUMU I'PYHTaMH. YTBOPIOIOTH BY3bKi CMYTH Ha y3-
OepexcKi, a TaKoX ITOOJM3Yy HaceJIeHUX MYHKTIB 3
BUCOKUM aHTPOIIYHUM HaBaHTaXXCHHSAM (OKOJIUII
c. KoBaniBka). XapakTepusyloTbcs 22 BUgamMu HeHOd-
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sopu i ITIT 50—-70% (ta6n. E4, on. 16—21). CepenHst
KiJIbKIiCTh BUAIB B yrpynoBaHHsx 7—8 (mo 10). dude-
PEHLITHMMU TaKCOHAMU BUCTYIAIOTh Bassia sedoides
(ITIT Bim 15—20 o 40%), Bromopsis inermis (Leyss.)
Holub, Polygonum aviculare (I1I1 no 5%) ta Cerastium
semidecandrum L. (moonuHoko). I1I1 giarHOCTUYHO-
ro Buay acouiauii — Puccinellia distans — Bin 5—10 no
30—35%. llenodopa BapiaHTy Ma€ 6arato CIiJIbHUX
BUJIiB 3 TUMIOBUM BapiaHTOM acollialii Puccinellietum
distantis. 30KkpeMa, TiepeBaXalOThb IIpEICTaBHU-
ku  Festuco-Puccinellietea. BHacninok aHTpOIMiYyHO-
ro BIUIMBY 30LIbIIYIOThCS KiJIbKICTh Ta KOHCTaHT-
HICTb CHUHAHTPOINHUX BUAIB Polygonum aviculare,
Bromus squarrosus L., Grindelia squarrosa, Ambrosia
artemisiifolia L., Hordeum murinum, Galium aparine L.
Ta iH.

YrpynoBanHs HoBo1 acouiauii Puccinellio distantis-
Petrosimonietum triandrae Dubyna et Dziuba ass. nova
hoc loco TparuisttoThCs pinko, OKpeMUMU TUISIMAMM B
MO3aiuHiil CTPYKTYpi POCIMHHOTO MOKPHUBY, Ha piB-
HUHHUX TIEPeXiTHNX OiITHKaX MiX Bassietum hirsutae
(abo Salicornietum prostratae) i Puccinellietum distantis
3 BOJIOTUMU HaIMipHO 3aCOJICHUMH MYJIACTO-TTIIIIaHN -
MM 200 MYJIUMCTUMU IPYHTAMU, iHOJi 3 TOMIILIKOIO Yye-
pernanrHuka. Beukux mionr He 3aiiMaoTh.

HomeHKkIaTypHuii TUI acouiaii: ommc Ne 27
(holotypus) (ta6n. E4), 3miticuenuii J1.B. [youHoro i
T.I1. 3106010 09.09.2016 B okonuisix ¢. HoBokyGaH-
ka JInmaHcwkoro p-Hy Omecbkoi o6i1., N 46°42°861”,
E 030°33°215”.

JiarHocTUuHi TakcoHU: Petrosimonia triandra i
Puccinellia distans.

VYV (ditocolionoriyHiii JiTepaTypi BiZoMUil Juilie
OIVH CMHTAKCOH 3 XapaKTepHUM BUIOM Pefrosimonia
triandra. lle acouiauist Artemisio-Petrosimonietum
triandrae So6 1947 (syn.: Petrosimonietum triandrae
So6 1927), omnwmcana 3 Tepurtopii TpaHcHIbBa-
Hii. XapakTepHMMMU TaKCOHAaMU aBTOPOM BKa3aHO
Petrosimonia triandra i Kochia prostrata (L.) Schrad.
(So0, 1947). INopiBHsUIbHUI aHaMi3 (JIOPUCTUIHOTO
CKJIaay BKa3aHO1 Ta HOBOI acolialliii CBiTYUTb PO ic-
HYBaHHSI Ha COJIOHYAaKaX IMiBAEHHOI YaCTUHU YKpaiHu
YIPYIIOBaHb HOBOTO CMHTAKCOHY Ta iXHIO crienudiv-
HicTb (Taba. ES).

3aranwue [II1 yrpymoBanb Puccinellio distantis-
Petrosimonietum triandrae ctanoButb Bing 60—80 mo
100%, Petrosimonia triandra 1a Puccinellia distans —
50—60 Ta 5—15% BianoBiaHO. Y (QIOPUCTUUIHOMY
ckJangi HajiuyeTrbcs 13 BumiB (4—8 B OKpeMuX yr-
DPYIIOBaHHSIX), TepeBaXkaloTh IPEICTaBHUKMU Kjacy
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Festuco-Puccinellietea (tabn. E4, om. 22—28). Buco-
KUMM 3HAYEHHSIMU TOCTIAHOCTI BiI3HAYalOThCsl Ta-
KOX miarHocTu4Hi Bunu Therosalicornietea: Salicornia
perennans, Bassia hirsuta, Halimione pedunculata.

Coto3 Plantagini salsae-Artemision santonicae BKJ10-
yae Tpu acouiauii. YrpynoBaHHs Limonio meyeri-
Artemisietum santonicae TONIVPEeHiI Ha PiIBHUHHUX
TSTHKaX y30epexoKsl JIMMaHy B CMyrax 3 JOMiHyBaH-
HSIM Artemisia santonica. TpanisitoTbesl pigKo, 3HAY-
HUX TIJIOII He YTBOPIOIOTH. 3adikcoBaHi Ha CXiTHO-
My Oepesi numaHny (okous. c¢. KpacHocinka) i Ha 3a-
ximHoMmy (okoi. c. Impinka). 3aranehe [1I1 menosis
Big 60—80 mo 100% (ra6n. E6, on. 1—4). Limonium
meyeri Mmae nokputtsi Bim 10—15 mo 30%, Artemisia
santonica — 50—80%. JliarHOCTyIOTb acouialiiio B 10-
CIIiIXyBaHOMY perioHi Takox Galatella biflora, Senecio
erucifolius, Poa angustifolia L. ta Koeleria cristata (L.)
Pers. (yci matotp I1IT 1-5%). Bucokumu 3Ha4eHHsI-
MU KOHCTAaHTHOCTI Bif3HauaroTbcsl TakoxX Puccinellia
distans, Bromus japonicus, Melilotus albus, Cerastium
semidecandrum. OIOPUCTUIHMI CKJIam Haidye 28
BUAiB. YrpynoBaHHs Ma€ 1o 10—12 BuaiB. ¥ ixHbOMY
ckJaai 6epyTb ydyacTb MpeacTaBHUKKU KiaciB Festuco-
Brometea (Festuca valesiaca, Eryngium campestre, Seseli
campestre Ta iH.) Ta Stellarietea mediae (Melilotus albus,
Bromus squarrosus, Senecio vernalis Ta iH.).

LleHo3n acouianii Artemisietum santonicae 1Mpo-
KO TIOLLIMPEHi Ha 3aCOJIEHUX JIYUHUX JiIsTHKaX Oepera
JIMMaHy y BUTISAAI upokux, no 200 M, cMmyr, sKi 3a
peabedOM PO3TALIOBYIOTHCS BUIIE Bill CMYT 3 TIepeBa-
KaHHSIM Puccinellia distans. Y mMexax acouiallii BUmi-
JIeHO Tpu BapiaHTu: var. Puccinellia distans, var. Festuca
valesiaca i var. Bromus japonicus.

VrpynoBaHHs1  Artemisietum  santonicae  var.
Puccinellia distans 3aiimaloTb HallOLIbINI TUIOLII B A0-
nuHi KysiabHuLbKOTO 1uMaHy. BoHU yTBOpPIOIOTH Iie-
pexinHi cMyru Bif LieHo3iB Puccinellietum distantis. Bin
IHILMX BapiaHTIB BiIpi3HSIIOTHCSI BUCOKMMU 3HAUYEHHSI -
MU TPOEKTUBHOTO NMOKPUTTS Puccinellia distans. Tpa-
BOCTIii rycTuid, i3 3araapaum I1IT 80—100% (Ta6:. E6,
omn. 5—22). Jdominytotb Artemisia santonica (ITI1 Bin
15—20 no 60—70%) i Puccinellia distans (10 40—50%).
IHmi BuaM, mepeBakHO pynepaibHi, MAlOTh MEHIIE
11 i mpuypoueHi a0 AiASTHOK BUTONTYBAHHS i BUTA-
CaHHs o013y HacesleHUX MyHKTiB. LleHodaopa Bapi-
aHTy O6arara, Hayiiuye 37 BuiB (Bim 4—6 no 12—14 B ok-
PEMUX YIPYIIOBAaHHSIX). Y Hiil ITepeBakaroTh IIpeACcTaB-
Huku Festuco-Puccinellietea. Ha nemo 3HXeHUX Ii-
JIsTHKaxX O0epyTh y4yactb Bunu kiacy Therosalicornietea
(Bassia hirsuta), a Ha TEpPUTOPISIX 3 aHTPOIMIYHUM
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HaBaHTaXEHHSIM, SK Big3HAYagoCs, — BUAU KJa-
ciB Artemisietea vulgaris (Elytrigia repens, Convolvulus
arvensis L., Melilotus albus), Stellarietea mediae
(Bromus arvensis L., B. japonicus, Setaria viridis (L.)
P. Beauv.,, Grindelia squarrosa, Consolida regalis
S.E Gray) Ta iH.

VrpynoBaHHs1 Artemisietum santonicae var. Festuca
valesiaca TpuypoYeHi 10 TPUCXUIOBUX TEPUTOPIiil y3-
OepesKs i € mepexifHUMU 10 CTEIMOBOI POCIMHHOCTI.
Tpyny nudepeHUiiiHMX TaKCOHIB CKJIaaaloTh BUAU
KkcepodiTHOro it Kcepome3ohiTHOro (hI0pOKOMILIEK-
cy: Festuca valesiaca Gaudin, Eryngium campestre L.,
Salvia nemorosa L., S. aethiopis L., Centaurea adpressa
Ledeb., Chondrilla juncea L., Stipa capillata L.,
Euphorbia seguierana Neck, Goniolimon besserianum
(Schult.) Kusn., Kochia prostrata, Xeranthemum
annuum L., Taraxacum serotinum (tabn. E6, om. 23—
30). 3aransne II1 Bix 70—90 1o 100%. B yrpynosaH-
HSIX BapiaHTy 3HAYHO 3MEHIITYEThCS YUaCTh MPeCTaB-
HukiB knacy Festuco-Puccinellietea i 30in1blIy€ETh-
cs1 — Festuco-Brometea. HaiiioMiTHiNIy y4acTb y Tpa-
BOCTOI OepyTh Artemisia santonica (IT11 Bim 10—15 mo
60—70%), Festuca valesiaca (5—15%), Salvia nemorosa
(5—-10%), S. nutans L. (15%), Stipa capillata (1o 15%),
Eryngium campestre (no 5%), Elytrigia intermedia (Host)
Nevski (10 20%) Ta iH.), sIKi BKa3ylOTh Ha ITPOIIECH OC-
TerHeHH. DIOPUCTUYHUIA CKJ1aa OaraTuii, BKIIOYAE
57 BuaiB (Big 9—11 mo 32 B oKpeMux yrpyrnoBaHHSIX).
Kpim npeacTaBHUKIB Ha3BaHUX KJIACiB, TParUIsTIOThCS
Bunu Phragmito-Magnocaricetea, Artemisietea vulgaris,
Stellarietea mediae Ta nesiKVX iHILIUX.

YrpyrnoBauHs1 Artemisietum santonicae var. Bromus
japonicus 3a1iMalOTh MiABUILIECHI, TOPIBHSIHO 3 IHITUMU
PIBHUHHUMM TEPUTOPISIMU, HEBEJIUKI TiIISHKA — He-
KPYTi CXuau, ropoucti aiissHku. KcepodiTHituii xa-
pakTep IIUX €KOTOITB BimoOpakae ixHiil (ropucTuy-
HUI CKJIai, y SIKOMY TpaIUISIIOThCS 3 HEBUCOKOIO
KOHCTAHTHICTIO Ta AOCUTHb BHUCOKUM CTYIIEHEM Bip-
HoOCTi Taki Bunu: Atriplex tatarica L., Bassia sedoides,
Tragopogon major Jacq., Aegilops cylindrica Host,
Melilotus albus, Allium rotundum L., Crambe tataria
Sebedk, Alyssum desertorum Stapf ta in. 3araabae ITI1
70—100% (E3, om. 23—25). dominye Bromus japonicus
(IIT130—40%). CriiBnoMinytoTh Artemisia santonica (1o
20%), Bassia sedoides (25—30%) Ta Puccinellia distans
(1-3, mo 30%). [Tokputts pewtu qudepeHIiiHIX BU-
niB He nepesulye 5%. LleHodopa BapiaHTy Hallidye
24 Buau, B okpeMux yrpynoBaHHsx 10—14. 3a yucesb-
HICTIO ITepeBaxaloTh iIHAUKATOPHI BuAu Kjacy Festuco-
Puccinellietea. 3'sBASIOTBCS TIPEICTABHUKKM CTETIO-
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BOI pOCIIMHHOCTI — Achillea setacea, Allium rotundum,
Elytrigia intermedia, Alyssum desertorum (Festuco-
Brometea). Ha pynepanbHuii (BHaCIiZOK iHTCHCUBHO-
ro BUIIACaHHS) XapakTep JaHuX (iTOLIEHO3iB BKa3ye
3HaYHA YMCEJIBHICTh AiarHOCTMYHMX TAaKCOHIB KJacy
Stellarietea mediae (Grindelia squarrosa, Melilotus albus,
Centaurea solstitialis L., Lactuca tatarica, Polygonum
aviculare, Consolida regalis, Bromus squarrosus, Atriplex
prostrata, Convolvulus arvensis, Xanthium albinum,
Senecio vernalis, Lepidium ruderale L. Ta iH.).

VYrpynosaHHs acouialiii Poo bulbosae-Artemisietum
santonicae (1abn. E6, om. 38, 39) mouupeHi 1mo6au3sy
HaceJleHUX TyHKTiB Ha PiBHUHHUX AUISIHKAX 3 Haj-
MipHMM BMIIaCOM BEJIMKOI porartoi xygoou. BHacii-
IIOK BUTIACAHHS Ta BUTONTYBAaHHS TPYHTH HaAMipHO
yilinbHeHi i cyxi. lleHosn pynepanizosani. Ix mi-
arHocTyioth Artemisia santonica (III1 mo 40%), Poa
bulbosa (25—30%), Bassia sedoides (15—20%), Milium
vernale (1o 30%), Bromus arvensis (10—15%). 3arajib-
He I1IT 80—100%. Okpemi yrpyroBaHHsI HapaXOBYIOTh
mo 9—12 BumiB. bepyTh yyacTh IpeIcTaBHUKHN 3aCO-
sneHonyyHoi (Puccinellia distans, Plantago lanceolata,
creroBoi (Achillea setacea) Ta cuHanTpomiHOI ( Elytrigia
repens, Polygonum aviculare, Galium aparine) pocivH-
HOCTI.

Coto3 Salicornio-Puccinellion BKtouae Tpu acollia-
ii. YrpynoBanHs1 Tripolietum vulgaris (tadn. E7, om.
1—10) mommpeHi Ha 3HXKEHUX OOJOTUCTUX AUTSTHKAX
y30epexKs TMMaHy, ovkye 1o ypidy Boau. Yacro pa-
30M i3 YIpYNOBaHHSIMU 3 TepeBakaHHAM Salicornia
perennans BOHU DPO3IMOYMHAIOTH €KOJIOTO-LIEHOTUYHI
pSIIM POCIIMHHOCTI. 3a HUMH PO3TaIlllOBYIOTHCSI CMYTH
3 noMiHyBaHHsIM Puccinellia distans. 11leHo31 BUSIBIIEHi
Ha TiISHKAxX y30epeskoKs 3axiTHoi JacTHMHU (OKOJIUII
cin KoBaniBka, InbiHka) Ta miBaeHHoi1 (¢. KoToBka Ta
Jly3aHiBCBKi 03¢epa), a TaKOX Ha TMOMIOHMX €KOTOIax
CXiTHOI. YTBOPIOIOTh OKPEMi MacHUBH, iHOMAi Y BUIJISI-
i ecmyr mmpuHoto 0,3—10 M. 3arajabHe TTPOEKTUBHE
mokputTst 70—80 (mo 100%). Y poCIMHHHOMY TTOKPU-
Bi nmoMminywTb Tripolium vulgare (III1 Bim 40—50 mo
80%) ta Salicornia perennans (10 50%). IlomiTHY poJIb
Binirpae Puccinellia distans (I1T1 5—30%). 3i 3Hau-
HUM CTYIIEHEM MOCTIHOCTI TPAIUIIIOThCI IHAUKATO-
py HagMmipHoro 3aconieHHs: Halimione pedunculata ta
Spergularia marina. 3pinKa momaroTbcs e Phragmites
australis, Bassia hirsuta, B. sedoides Ta in. ®mopuctny-
HUI CKJIaJ YIpyIHoBaHb Haliuye 4—9 BusiB.

LleHo3u acouiaiiii Astero tripolii- Phragmitetum
(tabn. E7, om. 11—15) 3aiimMaloTh 3HIKEHI IiIISTHKU,
yacrilme mo mepudepii BEIMKUX MacuBiB, cdopmo-
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BaHUX Phragmites australis. XapaKTepHi IS Iisi-
HOK KOHYCiB BUHOCY BEJIMKMX 0ajloK, a TaKOX MiCIlb
BUKJIMHIOBAaHHS TIPYHTOBUX BOA. Po3TaloByOTh-
¢ cMmyramu aoBxuHoto 1o 2000 M, mupuHoio 50 M.
Ixne sarampue TITT 100%. TMoxpuTTst AiarHOCTMY-
HUX BUIiB: Phragmites australis 5—100%, Tripolium
vulgare — Bin 5 1o 90—100%. BuCOKOIO KOHCTaHT-
HICTIO Ta 3HAYHOIO YYacTIiO Y TPABOCTOI Bil3HAYAIOTh-
Csl MPENCTaBHUKM Tirpo- Ta rirpome3o@iTHoro ¢iao-
pokoMmITIeKCy: Salicornia perennans, Bassia hirsuta
(Therosalicornietea). Tpannsietbest TakoxX Puccinellia
distans (Festuco-Puccinellietea). Ych0oTO YrpynoBaHHS
CUHTaKCOHY HapaxoBYIOTh Jivile 5 BUAiB (1o 4 abo 5
B YIPYIIOBaHHi).

®ironienosn  Tripolio  pannonici- Phragmitetum
(trabn. E7, om. 16—19) xapakTepHi mjis1 3BOJIOXKE-
HUX ekoromniB. [Homi TparuisiloTbCd Ha CXWjax Ju-
MaHy, B MiCLISIX BUKJIMHIOBaHHSI TPYHTOBUX Bon. 3a-
rajbHe MPOEKTUBHE MOKPUTTA cTaHOoBUTH 100%. Y
Phragmites australis Bucororo no 2,5—3,0 m III1 no-
piBaoE 90—100%, Tripolium pannonicum (Jacq.)
Dobrocz. — Bim 10—15 1o 80—100%. YrpynoBaHHs Ma-
JIOBUJIOBI, ixHs 1IleHO(I0pa Hajtiuye 7 BUIiB (3—5 B OK-
pemux i3 HuX). [lepeBaxaioTh npeacTaBHUKU Festuco-
Puccinellietea (Artemisia santonica, Puccinellia distans)
Ta Therosalicornietea (Salicornia perennans, Halimione
pedunculata, Bassia hirsuta).

Corw3  Glycyrrhizion glabrae xnacy Festuco-
Puccinellietea nipencraBieHUl ONHIEI0 acollialli-
€10 — Anisantho tectori-Glycyrrhizetum glabrae Dubyna,
Dziuba et Vakarenko ass. nova hoc loco. BunineHHs
HOBOI acolialii 6a3yeTbCcsl Ha MOPIBHSUIBHOMY aHaJTi-
3i OMMUCIB, 3ailicHeHUX Ha cxuiaxX KysabHUIIBKOTO -
MaHy, 3 onuMcamu B JojrHax piyuok HuxkHboi Bonru i
Ypain (Golub et al., 2007) Ta Ha Teputopii [Tpuazos's
(Tyshchenko, 1996, 1998, 2006). B Ompecobkiii 001.,
Ha KpaiiHiil 3axigHiii Mexi nowmpeHHst Glycyrrhiza
glabra L. (Dubyna et al., 2017) cdopmyBanucst yrpy-
MOBaHHS, BiAMiHHI BiJ OMMCaHUX paHilie 3a @io-
PUCTUYHUM CKJIaIOM Ta yMOBaMU MiCII€3pOCTaHb.
Bonu 3aiimMaloTb MiTHIXKsI, HUXKHI Ta cepeHi 4acTu-
HU cTpiMKux (40—50°) cxuiB cxigHOTO Oepera JIMMa-
HY 3 €pOIOBAaHUMU CJIA0KO3aCOJIEHUMU 3MUTUMHU YOP-
HO3eMOMOAIOHUMHU TPYHTAMU, Ha SIKUX BiIOyBaIOTHCS
abpa3WBHO-3CYBHI IpoIlecy. 3a MiaTHOCTUYHUMM BU-
JaMU i (pJIOPUCTUYHUM CKJIaAoM (iTOLEHO3U OJU3bKi
IO YTPYIIOBaHb Kiacy Festuco-Brometea.

HowmenkmatypHauii i acorriarti: ormrc Ne 2 (holo-
typus) (ta6n. ES8), smitichenuit JI.B. JlyouHor i
JLLT1. Bakapenko 01.06.2017 B okomnutsgx c. HoBoky-
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6ankaJlumancekorop-uy Onecbkoio0i., N46°41°136”,
E 030°42°923”.

HiarHoctuuHi  Takconu:  Glycyrrhiza  glabra,
Anisantha tectorum (L.) Nevski, Centaurea solstitialis,
FErucastrum armoracioides (Czern. ex Turcz.) Cruchet,
Bromus squarrosus, Xeranthemum annuum, Elytrigia
intermedia, Aegilops cylindrica, Potentilla incana
P. Gaertn., B. Mey. & Scherb., P. obscura Willd., Salvia
nemorosa, Achillea setacea, A. submillefolium Klokov &
Krytzka, Kochia prostrata, Euphorbia stepposa 70z ex
Prokh., Tragopogon major, Koeleria cristata.

TpaBocTiii yrpyrnoBaHb I'ycTuid, ioro 3arajibHe 111
80—100%. Hominywors Glycyrrhiza glabra (I1IT Bin
10—15 no 50%) ta Anisantha tectorum (Bim 5—10 mo
50%). Y mimHixcKi cXWITiB 3pocTae TIOKpUTTST Aegilops
cylindrica 3 TIIT 60%. TlomitHOWO € ydacTh Bromus
squarrosus (ITTT mo 30%). Pemra QiarHOCTUYHHUX BH-
IiB, SIKi € MpencTaBHUKaMU Kjacy Festuco-Brometea,
TPATUISIIOTBCST 3a3BUYail MOOMUHOKO. PDropucTudHe
bararctBo ckianae 50 BuniB (Bim 9—13 no 18—20 B ok-
peMmX yTPYIIOBaHHSX). 3 MiarHOCTUYHUX BUIIB KJla-
cy Festuco-Puccinellietea nipucyTHs1 nuiue Artemisia
santonica. He3HauHa y4YacTb TaKOX IIPEICTaBHM-
KiB kiaciB Phragmito-Magnocaricetea, Artemisietea
vulgaris Ta Stellarietea mediae.

LleHo3u enuHoi acouialii kinacy Juncetea maritimi —
Plantagini salsae-Juncetum maritimi — BUSIBIICHi JuIIIe
B okosngix ¢. KopeyHiti JIumaHcbkoro p-Hy Onecbkoi
06:1. Mloro yrpyrnoBaHHs MaloTh MO3aiuHy GyIO0BY i 3a-
WMalOTh 3HWXKEHI AUISHKUA IIUPUHOI 5—7 M MOMiX
nosicoM HacamkeHb Elaeagnus angustifolia L. Ta yrpy-
IIOBaHb, YTBOpeHUX Phragmites australis, 3 MyIUACTO-
mimanumu rpyatamu. 3araiasHe [111 cranosuts 100%,
Juncus maritimus Lam. — 50—60%, Plantago salsa —
10—15%. CuHTaKCOH AiarHOCTYIOTh TakKoxX Juncus
gerardii, Plantago cornuti, Molinia euxina, Puccinellia
distans — TIpeICTaBHUKMU 3aCOJICHOJYYHOI POCIMH-
HocTi knacy Festuco-Puccinellietea. Bchoro B yrpyro-
BaHHsIX 3adikcoBaHo 49 BuaiB (Tada. E9, om. 1-5).

VYrpynoBaHHsI  3aCOJ€HOOOJIOTHOI ~ POCIMHHOCTI
knacy Bolboschoenetea maritimi npencTtapjieHi B pe-
rioHi YoTMpMa acollialisiMyA. YTpyIloBaHHsS acolliallii
Bolboschoenetum maritimi TpannsioTbhes pinko. Tumosi
LIEHO3U XapaKTepHi 151 TpUOEPEKHUX AiISTHOK CE30H-
HUX BOJAOTOKIB BEJIUKMX OAJIOK Ta 3aCOJEHUX CIa0KO-
nmpotouyHux BogoiM. 3aranbHe [1I1 ctanoButh 100%,
Bolboschoenus maritimus (L.) Palla — 80—90%. 3 iH1nx
BUJIiB TParuISIIOThCs NpenacTtaBHUKU Therosalicornietea
(Salicornia perennans, Halimione pedunculata, Bassia
hirsuta), Festuco-Puccinellietea (Juncus gerardii),
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Phragmito-Magnocaricetea  (Phragmites  australis)
ta gedki iHmi (ta6na. E9, om. 6—16). ¥ mnoHussi
p. B. KyssibHUK molumpeHi yrpyroBaHHSI BapiaHTy
Bolboschoenetum maritimi var. Batrachium rionii.

YrpynoBaHHs Scirpetum tabernaemontani BUsIBeHI
y JOJIMHI cepeHbOI YaCTUHU OasIku mooiusy ¢. Hoso-
KybaHKa. XapaKTepHi 7151 IEPe3BOJIOKEHUX TEPUTOPIiA.
Ixne 3aransue M1 90—100%, Scirpus tabernaemontani
C.C. Gmel. — 90—100%. Y HmXHBOMY Tim'spyci 3
MOKpUTTIM 5—7% 3pocrtaioth Agrostis stolonifera L.,
A. gigantea Roth, Ranunculus acris L. Ta iH. [ToonuHo-
KO OepyTh y4acTb Takox Alisma plantago-aquatica L.,
Plantago major i Xanthium albinum (tabn. E9, omn. 17—
20), Ha TTOBEePXHi BOIM TparuisieTbes Lemna minor L.

Leno3u Typhetum laxmannii TakoxX TparuisiiOTh-
¢ pinko. BusgBieHi y BomoiiMax Kap'epiB BUIOOYTKY
MicKy Ha y30epexcki JiMMaHy. BHacinok HaaMipHOTO
3aCOJIEHHST JOHHUX BiIKJIaliB B YTPYIOBAaHHSIX, OKPIiM
Typha laxmannii Lepech., Tpannserbest Ruppia cirrhosa
(Petagna) Grande, Epilobium parviflorum Schreb.,
Juncus gerardii ta Cladofora sp. Ixue 3arambue I111 cta-
HoBUTh 90—100% (ta6u. E9, om. 21-23).

YrpynoBauus Eleocharitetum uniglumis BUsiBNIcH y
BEpXiB'sX JIMMaHy, 1To0au3y Mictisgd BriagiHHs p. B. Ky-
SUIbHUK Y JIOKJIbHOMY MOHMXKEHHI i3 cllabKko3acoJie-
HUMU OOJIOTUCTUMU TPYHTaMHU. Y TYCTOMY TPaBOCTOL
3 3arasibhuM I1T1 100% nominye Eleocharis uniglumis
(Link) Schult. Tpamnstotecs Myosurus minimus L.,
Xanthium albinum, Medicago minima (L.) Bartal.,
Odontites salinus (Kotov) Kotov Ta meski i, Tepe-
BaXXHO pynepaibHi Buau (tadu. E9, om. 24) 3 mokpurt-
M 10 5%.

BucHoBku

VY pesynbrati HalIMX OOCIIIXKEHb BUSIBJIEHO, IO ra-
JodiTHa POCIUHHICTh KysSUTbHUIIBKOTO JUMaHy Bif-
3HAYAETHCSI CMHTAKCOHOMIYHOIO Pi3HOMAHITHICTIO 1
cBoepinHicTio. BoHa mpencrtaBieHa yrpyrnoBaHHSIMU
24 acorianiii, 10 HajeXaTh A0 9 COW03iB, 7 MOPSII-
KiB Ta 4 xkiaciB. HaiiBuia cMHTaKCOHOMiuHa pi3HO-
MaHITHICTb TIpUTaMaHHa 3aCOJICHOJIYUYHI pPOCIMH-
HocTi kiacy Festuco-Puccinellietea (15 acomiariii,
00'eqHaHUX y 5 coto3iB i 4 mopsiaku). PiToreHOTHY -
Hi 0COOJMUBOCTI MOJATAIOTh Y BiICYTHOCTI yTPyNIOBaHb
OararopiuHux ragoditis knacy Kalidietea foliati Mirkin
et al. ex Rukhlenko 2012 (=Salicornietea fruticosae),
3okpeMa Halocnemum strobilaceum (Pall.) M. Bieb.,
Halimione verrucifera (M. Bieb.) Acllen, Limonium
suffruticosum (L.) O. Kuntze Ta iH. Pinko, mopiBHsSIHO
3 iHIIMMU TPUMOPCHKUMU Ta TIPMJIMMAaHHUMU TePH-
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topisimu [liBnenHoro 3axony Ykpainu (3oKkpema, rup-
soBoto obnactio Kiniicekoi aenstu JdyHato (Dubyna
et al., 2003), HM30B'IM HOAUHU TUIIITYJIbCHKOTO JIH-
MaHy, y3oepexckamu o3zep Cacuk, CosnoHelb-Ty3nu
(Voytyuk, 2005) Ta iH.), TparuisilOThCS LIEHO3M KJla-
ciB Juncetea maritimi Ta Bolboschoenetea maritimi. 1le
MOB'sI3aHO, HacamIiepel, 3i 3MiHOIO TiIpOJOriYHOro
Ta TiAPOXiMiYHOTO pexXuMiB KyssIbHULIBKOTO JIMMaHy
IiCJIs1 3aperyJIloBaHHS CTOKY PiuoK ioro 6aceitHy, 30K-
peMma p. B. KysutbHuk (Bilanchin et al., 2015). YHaci-
ITOK IIMX 3MiH HaIMipHOTO PO3BHUTKY HaOyJIa ITioOHepHa
OJHOpiYHA POCIVHHICTL Kiacy Therosalicornietea Ta
Mocuiuiacsl pyaepaiizalis raio@iTHUX yrpyrnoBaHb,
dKa He XapaKTepHa JUJIsI [IbOTO TUITYy OpTaHi3aliil B IIi-
sioMy. CBOEPIHICTh TAIOMITHOI POCIVMHHOCTI JMMa-
HY MOpeICTaBJISIIOTh TaKOX BUILJIEHI HOBI acolialii:
Puccinellio distantis-Juncetum gerardii, Puccinellio
distantis- Petrosimonietum triandrae ta Anisantho tectori-
Glycyrrhizetum glabrae.

Kpim ykazaHux mMaclITaOHUX, TOB'A3aHUX i3 0OMi-
JIIHHSIM JIMMaHy, CIOCTEePIiraloTbCsl TaKOX JOKaJIbHi
3MiHU, 3yMOBJIEHiI iHTEeHCUBHUM aHTPOMiYHUM BILJIU-
BOM Ha mpubepexkHi reokomriekcu. B cyKymHOCTI
11e TIPU3BOAMTH 0 JIEerpaaallii eKoCUCcTeM JMMaHy Ta
IXHBOT'O TIPOBITHOIO KOMIIOHEHTAa — POCIUHHOIO I10-
KpUBY, 110, B CBOIO 4Yepry, MoTpedye HeoOXiaHOCTi
iIXHBOTO BiIIHOBJIEHHST Ta OXOPOHU. OCTaHHE MOXJIM-
Be, HacaMIlepel, 3a YMOBU CTBOPEHHS Ha IIiii Tepu-
TOpii BEJIMKOTO IMPUPOIOOXOPOHHOTO O0'€KTA paHTy
HAIiOHAJIBHOTO TPUPOTHOTO TIAPKY 3 METOI0 OXOPOHU
biopizHoMaHITT KysIbHUIIBKOTO JMMaHy, eKOJIOTiv-
HO-30aJJaHCOBAHOTO BUKOPHMCTAHHS OTO TIPUPOTHUX
pecypciB, peryjiioBaHHS TOCMOJAPChKOI MisITBHOCTI 3
BiTHOBJICHHSIM IIPUPOTHNX KOMILICKCIB.
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C.JI. MocgkiH

Ny6una J1.B."?, Ennan A.A.%, [I3106aT.I1."2,
Bakapenko JI.I1.'2, Illuxaneesa I M.2. CHHTaKCOHOMist
rayioiTHoi pocauHHOCTI KysaabHUIBKOTO TUMAaHYy.

Vkp. 60T. XypH., 2017, 74(6): 562—573.

'THctutyT 60Taniku iM. M.I. Xonoagnoro HAH Ykpainu
Byn. TepeweHkiBebka, 2, Kuis 01004, Ykpaina

2(Di3uKO-XiMiYHMI1 IHCTUTYT 3aXUCTY HABKOJIUIIHBOIO
cepenoBuia i moaguHu MOH Ykpainu ta HAH Ykpainu
ByJ1. [IpeobpaxeHchbka, 3, Oneca 65000, Ykpaina

BusHaueHo cyyacHuii cTaH rajJoiTHOI POCIMHHOCTI MPH-
oepexxHoi yacTuHu KysabHMIBKOTO JMMaHy Ta 3AiliCHEHO
aHaJli3 1l CMHTaKCOHOMiYHOro pizHoMmaHiTTs. Bumineno 27
CHUHTAKCOHIB PaHTy acolliallii Ta BapiaHTY, 1110 HaJIeXaTh 110 9
co103iB, 7 MopsAKiB Ta 4 knaciB: Therosalicornietea, Festuco-
Puccinellietea, Juncetea maritimi Ta Bolboschoenetea maritimi.
OnucaHo Tpu HOBIi acouiaii: Puccinellio distantis-Juncetum
gerardii, Puccinellio distantis-Petrosimonietum triandrae Tta
Anisantho tectori-Glycyrrhizetum glabrae. BctaHoBneHo ¢iTo-
LIEHOTUYHI OCOOJMBOCTI JIMMaHY, IKi MOJISITAlOTh B TOMY, 1110
He3BaXkalouM Ha HOoro rineprajiHHiCTh, TYT BiICYTHi yrpymno-
BaHHs OaraTopiunux ranodirtiB knacy Kalidietea foliati. Tlo-
PiBHSIHO 3 iHILMMM TEPUTOPISIMU YXKE PIIKO TPATUISIIOThCS
1IeHO3M KJ1aciB Juncetea maritimi Ta Bolboschoenetea maritimi.
BkazaHo Ha Bpa3JiMBiCTh POCIMHHOCTI JIMMaHy Ta HEOOXi-
HIiCTh CTBOPEHHSI HAlliOHAJTLHOTO TTPUPOTHOTO TApKY.

KimouoBi ciioBa: rajiodiTHa pOCIMHHICTh, CHHTAKCOHOMIUHE
pi3HOMaHITTS, KysimibHULIBbKUI TMMaH, YKpaiHa

VKp. 6OT. XypH., 2017, 74(6)

Hy6biHa [1.B."2, Dunan A A%, [I3100a T.I1."2,
Bakapenko JI.IT.'2, IluxaneeBa I.M.> CHHTaKCOHOMUS
rajoduTHOM pacTuTeabHOCTH Kys/IbHUIKOrO JTMMaHa.
Vkp. 60T. XypH., 2017, 74(6): 562—573.

"Muctutyt 6oranuku uM. H.I. Xonognoro HAH Ykpannst
yi. TepemenkoBckas, 2, Kues 01004, YkpauHa

2 DU3UKO-XMMUYECKHIT MHCTUTYT 3allUThl OKPYXKAIOIIen
cpenbl 1 yemoBeka MOH Ykpaunsl 1 HAH Ykpanabt
yi. [Ipeobpaxenckasi, 3, Omecca 65000, Ykpauna

OrnpenesieHo COBPpEMEHHOE COCTOSIHME TaJloUTHOM pac-
TUTETEHOCTU TIpUOpexxHoi YacT KyssIbHUIIBKOTO JIMMaHa
U TIPOBEICH aHalIM3 ee CHUHTAKCOHOMUYECKOTO pPa3HOOo-
Opasusi. BoineneHo 27 CMHTAKCOHOB paHTa acColMalluU 1
BapMaHTa, KOTOpbIe MpUHAAIexXaT K 9 corosam, 7 mops-
KaMm u 4 knaccam: Therosalicornietea, Festuco-Puccinellietea,
Juncetea maritimi n Bolboschoenetea maritimi. OniucaHbl TpU
HOBBIX accoumanmu: Puccinellio distantis-Juncetum gerardii,
Puccinellio distantis- Petrosimonietum triandrae n Anisantho
tectori-Glycyrrhizetum glabrae. YcTaHOBIEHBI (UTOIIEHO-
TUYECKHE OCOOEHHOCTM JIMMaHa, KOTOPBIE 3aKIIOYaloTCs
B TOM, YTO, HECMOTpSI Ha €r0 TUIePraIuHHOCTb, 3[1eCh OT-
CYTCTBYIOT COOOIllECTBA MHOTOJIETHUX TaJloPUTOB Kiacca
Kalidietea foliati. 1o cpaBHEHMIO C JPYTUMU TEPPUTOPU-
SIMM OYEHb PEJIKO BCTPEYAIOTCS LIEHO3bI KaccoB Juncetea
maritimi n Bolboschoenetea maritimi. OTMe4eHa ySI3BUMOCTb
pPacTUTETBLHOCTU JIMMaHa U HEOOXOAMMOCTb CO3IaHMs HAllM -
OHAJILHOTO MPUPOTHOTO MapKa.

Kiiouesble ciioBa: rajiopuTHas paCTUTENIbHOCTD,
CHHTaKCOHOMUYecKoe pazHoobpaszue, KysmbHUIIKMi
JIMMaH, YKpauHa
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Hogi n1okanitetu Iris sibirica (Iridaceae) y JIbBiBCbKiii 001acTi

Mapia M. CEHIB, Jligia O. TACEHKEBHY

JIbBiBCbKMIT HaLliOHAJIbHUIE YHiBepcuTeT iM. IBaHa DpaHka
ByJI. [pymescekoro, 4, JIsBiB 79005, Ykpaina
romanivmarichechka@gmail.com

tasenkevich@gmail.com

Seniv M.M., Tasenkevych L.O. New localities of Iris sibirica (Iridaceae) from Lviv Region. Ukr. Bot. J., 2017, 74(6): 574—577.

Ivan Franko Lviv National University
4, Hrushevski Str., Lviv 79005, Ukraine

Abstract. Three new localities of vulnerable Red Book of Ukraine's species Iris sibirica L. (Iridaceae) have been found in damp
meadows near Naditychi village (Mykolaiv District, Lviv Region). Two of those sites are occupied by Lysimachio vulgaris-
Filipenduletum ulmariae Balatova-Tulackova 1978 and one — by Valeriano- Filipenduletum Siss. in Westh. et all. 1946. Of 13
locations of 1. sibirica known to this time from literature and herbarium collections for Lviv Region, only 5 were recently
confirmed. Decrease in their number is caused by drainage and plowing of damp meadows, as well as by excavation of rhizomes
and picking flowers for bouquets. To protect /. sibirica near Naditychi, establishment of reserve is proposed. A schematic map
of new sites as well as information on the status of populations are provided.

Keywords: Iris sibirica, vulnerable species, new localities, village Naditychi

BuBueHHSI MOIIMpPEeHHS Ta CTaHy MOMYJISLIN BUIIB,
BHeceHux a0 "YepBoHoi kHUTM YKpaiHu", — oJgHe 3
HaWBasKJTUBIIIINX CO30JIOTIYHUX 3aBIaHb Ha CYJaCHOMY
eTari JOoCiIXeHb Mo 30epeXeHHI0 (hiTOPi3HOMAHITTS
B YKpaiHi.

Iris sibirica L. (Iridaceae) BHecenmit mo "YepBo-
HOi KHMTH YKpaiHu" y Karteropiro BpasiauBuii (VU)
(Melnyk et al., 2009). Lleit Bua noimuvpeHuit B €Bpori:
y @panuii, Ha miBHoui Itanii, y LlBeituapii, ABcTpii,
Yexii, CnoBauuuHi, Himeuuuni, Yropiuuni, ITosab-
i, Pymynii, Bonrapii, kpainax xonumnboi FOrocna-
Bii, Ha miBHOYi Typeuunnu, B binopyci, Ectonii, Jlat-
Bii, JIuTBi, Monnosi, YkpaiHi, eBporeichbKilt YacTUHi
Pociiticekoi Penepanii; B Asii: Bipmenii, Azepoaiimka-
Hi, B MiBACHHO-3aXigHili yacTuHi 3axigHoro i Cxia-
Horo Cubipy, B Monroii (Tsvelev, 1979; Webb, 1980;
Doronkyn, 1987).

Co3ooriunmii cratyc /. sibirica HeOJHAKOBUIA y Pi3-
HUX YacTMHAX MOro apeany, 30KpeMa B CYCiIHiX 3 YK-
paiHor kpaiHax. Tak, y [lonpmi 11 CroBauumHi BUI
€ BpaznuBumMm (Mitka et al., 2008; Turis et al., 2014),
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y butopyci — noreHuiliHo BpaznuBuM (kareropisg V)
(Morozova, 2005), B Yropuiuni — 3arpoxeHuii (EN)
(Takacs, 2015), y PymyHii it MoJimoBi — 1mo3a 3arpo3oto
(http://www.kew.org/, Lista speciilor..., 2002).

Ha tepurtopii Ykpaiuu [. sibirica HaiidacTilie Tpar-
nserbes B [Momicci, Jlicocteny it KaprnaTrcbKoMy perio-
Hi. Mloro mooarHoOKI oceuina ninrBepmxkeHi J1.C. TTo-
JIOPOXXHUM — aBTOPOM JETaJTbHOIO JOCTIIKEHHS Cy-
YaCHOTO CTaHy IOIIMPEHHS BULYy B YKpaiHi — B Cre-
noBit 30Hi i Iipcbkomy Kpumy (Podorozhniy, 2012).

I3 125 micuie3HaxomkeHb BULY, TO3HAYEHUX Ha Kap-
Ti B "UepBoHiit kHu3zi Ykpainu", mis JIbBiBCbKOi 0071.
BKasyloThcs 13 nokamiteTis. I3 Hux J1.C. ITogopoxxHum
OyJIo TIATBEPIKEHO JIUIIE T'SITh: Y 30JI04iBChKOMY
p-Hi Mix cenamu KpyriB i Bepxo0Oy:x, y JIporoouibko-
My — Ha okousuli ¢. PoniB, y BycbkoMy — Ha miBaeH-
HO-3axiIHUX i MiBAeHHUX oKoJulsX c. [TosoHuyi, Ha
npaBomy oepe3i p. [TonTsn, i B Kam'sHcbko-Bby3pkomy
p-Hi moosnu3y c. KonoaeHiti.

Peiuty micuie3HaxoIKeHb, HaBeJIEHUX Y JIiTepaTypi,
abo iHdopMallis 1po sKi 30eperyach y ¢oHaax repba-
piiB, iIMOBipHO, MOXHa BBaXKaTH 3HUKJIUMHU (puc. 1).
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Puc. 1. Tomwupennst [Iris sibirica y
JIbBiBCBKilt 00n.: | — 3HalimeHi HOBi
JIOKQJIiTeTH, 2 — TaKi, 1110 MiATBepIKEeHi
O.C. Tlomopoxuum (Podorozhniy,
2012)

Fig. 1. Distribution of Iris sibirica L.
in Lviv Region: I — new localities, 2 —
localities confirmed by Podorozhniy
(2012)

(-]
MocTucbka

ITin yac excrieAMUIMHUX OOCTIIXEHb Yy TpaBHi
2016 p. B okonuiisix ¢. Hagitnai MukomaiBCbKoOro p-Hy
JIbBIBCHKOI 00J1. HAMU OYJ10 BUSIBIIEHO JBa HOBUX OCE-
nuia 1. sibirica Ha BincTaHi NpubaM3HO 1 KM OJHE Bif
OJTHOTO.

[Nep1re Miciie3HAXOMKEHHS — Iepe3BOJIOKEHA JTyKa,
sKa 3aiiMa€e TepUTOPil0 y BUIJSAI CMYTM PO3MipoM
0,2 x 0,7 xm nobausy asrouursixy MO06. TToryssiist
Hajiyye 32 KJIOHM, cepel SIKUX TepeBaxaloTb POC-
JIMHU TeHepaTUBHOIO CTaHy. BusiBieHa momyJsiiist
1. sibirica npuypoueHa 10 yrpyrnoBaHHs kjnacy Molinio-
Arrhenatheretea R. Tx. 1937 mnopsinky Molinietalia
W. Koch. 1926 corw3sy Calthion palustris R. Tx. 1937,
ass. Valeriano- Filipenduletum Siss. in Westh. et al. 1946
(Matuszkiewicz, 2001).

Jpyre — BUsIBJIEHO Ha 3aIljlaBHiil Tepaci p. JHicTep,
Ha BOJIOTii 3a00JI0YEHIi JIylli MOoOaIu3y 3ai3HUYHOI
Koutii, Ha twromi npubausHo 50 M2 Jana npupon-

VKp. 6OT. XypH., 2017, 74(6)

1- ¢

2- m

Ha nonyisuis /. sibirica Haniuye moHan 520 KJIOHIB
Tta 300 moomnHOKUX ocoOuH. Ilomynsilis Ha cbOro-
JIHi mepeOyBa€ B 3a0BIJIbHOMY CTaHi B TUTIOBUX YMO-
Bax i mpuypodeHa MO yrpymnoBaHHs kjacy Molinio-
Arrhenatheretea R. Tx. 1937 nopsinky Molinietalia W.
Koch. 1926 corwo3sy Calthion palustris R. Tx. 1937, ass.
Lysimachio vulgaris- Filipenduletum ulmariae Balatova-
Tulackova 1978 (Hajkova, 1978).

Ilin yac MOBTOPHOro OOCTEXEHHSI TEPUTOPil B
2017 p. OyJO BUSBIEHO TPETE MiCLIe3HAXOIKEHHS
1. sibirica, oToueHe 3 TPpbOX OOKiB 3apOCTSIMM KYIIIiB.
Ha ninguui nykm Lysimachio vulgaris-Filipenduletum
ulmariae mnoieo 100 X 50 M HamidyyeTbCs MOHAL
2,5 TUC. TeHepaTUBHUX OCOOMH BUIY (pUC. 2).

Tyt Takox OyB BiA3HAUYEHWIl e ONWH BUJ, BHE-
cenuit no "YepBoHoi kHuru Ykpaiuu", — Fritillaria
meleagris L.
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Puc. 2. HaituncenpHima nonynsiis /ris sibirica B okomusx ¢. Hagitudai JIbBiBCbKOT 0611,
Fig. 2. The largest population of Iris sibirica in the vicinity of Naditychi village, Lviv Region

IMonpu Te, Mo Ha naHuii yac nonynsuii /. sibirica
JIOCUTHh MOJIOMI ¥ YMCEJbHI, 3arpo3010 IS HUX € Ma-
COBe 30MpaHHSI KBiTiB ISl OyKeTiB, BMKOITyBaHHS
OCOOMH UIST TIOJAJBIIOTO IIepecamKeHHs, BUKOIIIY-
BaHHSI, OCYILIEHHS 3arjaBHuX JyK. OIHUM i3 LUISIXiB
30epeskeHHs Ta OXOPOHU TOIYJISIIiNA BUIY B OKOJUIISIX
¢. Hanituui Mae 6yt CTBOpeHHS 3aKa3HKMKa 3arajabHO-
JIep>KaBHOTO 3HAUYCHHSI.
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CeniB M.M., Tacenkenuu J1.O. Hosi Jokanirern Iris sibirica
(Iridaceae) y JIbBiBCBKiii 00sacTi. YKp. 60T. XypH., 2017,
74(6): 574—5717.

JIbBIBCBbKMI1 HALIIOHAJIBHUI YHIBEPCUTET

iM. IBana ®panka

ByJ. [pymescekoro, 4, JIbBiB 79005, Ykpaina

Ha Bosiorux nykax 6ins c. Hapituui (MuxosaiBcbkuii p-H,
JIpBiBCbKa 00JI.) BUSIBJICHO TPY HOBUX MiCII€3HAXOIKEHHS
BpaznmuBoro Buay 3 "YepBoHOi KHUTM YKpainu" — [ris
sibirica L. (Iridaceae). Y 1BOX 3 LIMX OCEJIUILL Y POCTUHHOMY
MOKPMBI TepeBaxaloTh YIPyIMoBaHHS acoliauii Lysimachio
vulgaris-Filipenduletum ulmariae Balatova-TulaCkova 1978,
a B omHoMy — Valeriano- Filipenduletum Siss. in Westh. et all.
1946. 13 13 nokaunitetis 1. sibirica, BinoMux 10ci 3 JiTepatypu
Ta TepObapHUX KOJIEeKLi 11 JIbBIBCbKOI 00JI., JIUIIE IT'STh
HEeII0JaBHO OYJIU MiATBEPAKEHI. S3HUXKEHHS 1XHbOI KiJIbKOCTI
COpUYMHEHE APEHaXXeM i BUOPIOBAHHSIM BOJIOTHX JIYKiB, a
TaKOX BUKOITYBAaHHSIM KOPEHEBUIIL i 30MpaHHIM KBiTiB. st
3axucty 1. sibirica 6ins c¢. Hanitnyi npornoHyeTbCsl CTBOPUTHU
3arasibHOZIEPXKaBHUI 3aka3HuK. [lomaeTbcsi kaprocxema
pO3TallyBaHHSI ~ HOBUX  MICLE3HAXOMXEHb;  HaBEIEHO
BiIOMOCTI PO CTaH MOMYJISLIN.

Kmouosi cnoBa: /ris sibirica, piakicCHUI Bua, HOBi
Jlokainiretu, ceso Hamituui

VKp. 6OT. XypH., 2017, 74(6)

CenuB M.M., TacenkeBuu JI.A. Hosble Jokaaurersl Iris
sibirica (Iridaceae) Bo JIbBOBCKOii 001acTH. YKP. OOT. KYpH.,
2017, 74(6): 574—577.

JIbBOBCKMIT HAIIMOHALHBIN YHUBEPCUTET

nM. MBana ®paHKo
yi. [pymeBckoro, 4, JIbBoB 79005, YkpauHa

Hasnaxusrxinyraxsommsnc. Hagureran (HukonaeBekuiip-H,
JIbBOBcKasi 00j1.) OOHapyXeHbl TpPU HOBBIX MECTO-
HaxoxjaeHus Buga u3 KpacHoil kHuru YkpauHbl — [Iris
sibirica L. (Iridaceae). B n1Byx M3 HUX TIpeobIamaT coo0-
mectBa accourauuu Lysimachio vulgaris- Filipenduletum
ulmariae Balatova-TulaCkova 1978 u B omHoM — Valeriano-
Filipenduletum Siss. in Westh. et all. 1946. 13 13 nokanuteToB
1. sibirica, W3BECTHBIX HO CHUX IIOp U3 JIATEPATypbl U
repOapHbIX KOJUIEKIM UTst JIBBOBCKOI 00JI., TOJIBKO ISAThH
OBLTM HEJABHO MOATBEPKACHBI. YMEHbIIIEHNE NX KOJIMIeCTBA
BBI3BAHO IPEHAKOM U BCTALIKON BJIAXHBIX JIyTOB, a TAaKXe
BBIKAIbIBAHNEM KOPHEBUIL U COOPOM LIBETYLIUX PACTEHUIA.
Hnsa 3amurtel [, sibirica B OKpeCcTHOCTAX ¢. Hamuteram
MpeJaraeTcsl Co3/laTh OOILEroCylapCTBEHHbIN 3aKa3HUK.
JlaHa cxeMaTuyeckasi KapTa HOBBIX MECTOHAXOXICHWI, a
TaKKe MPUBOANTCS MHGOPMALIUS O CTATyCe TTOMYIISIIIAN.

Kiiouessie cioBa: Iris sibirica, penkuii Bui, HOBbIe
JIOKAJIUTETHI, ceto Haguthran
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Hayova V.P.,, Tykhonenko Yu.Ya. The first records of Bartheletia paradoxa (Bartheletiomycetes, Agaricomycotina) in Ukraine.
Ukr. Bot. J., 2017, 74(6): 578—581.

Abstract. A new for Ukraine basidiomycete fungus, Bartheletia paradoxa, strictly confined to leaves of Ginkgo bilobay, is reported.
The species was collected on fallen leaves of G. biloba in November 2016 and 2017 in three localities within Kyiv city. Both conidial
and telial stages were found. Morphological descriptions of conidial sori, conidia, secondary conidia, telia and teliospores are
provided. More data on phenology of the fungus is added. Information about distribution of B. paradoxa is considered. To date,
the species is known from several countries in Europe as well as from Korea and Japan in East Asia. Described from outside
of the ancient distribution area of the host plant, B. paradoxa has not yet been reported within the presumptive native range of
Ginkgo in China. Moreover, despite wide cultivation of G. biloba globally, this quite conspicuous fungus has not yet been recorded
in some mycologically rather well studied regions, like North America or New Zealand. The article is illustrated by original

micrographs.

Keywords: Ginkgo biloba, basidiomycete, morphology, phenology, distribution

Introduction

Bartheletia paradoxa G. Arnaud ex Scheuer, R. Bauer,
M. Lutz, Stabenth., Melnik & Grube was briefly
described in 1954 (Arnaud, 1954) based on collection
made by Jean Jules Barthelet on leaves of Ginkgo
biloba L. in France in 1932. However, the species was
not validly described as the description lacked a Latin
diagnosis required for new taxa at that time. The first
valid publication of the fungus was provided only in
2008 (Scheuer et al., 2008).

Bartheletia paradoxa is an enigmatic fungus with
a unique set of characteristics. Unlike any other
basidiomycete, it has very unusual septal structure.
While in most basidiomycetes, the septa dividing cells
within the hyphae are perforated by a large central
pore, hyphal septa of B. paradoxa exhibit multiple tiny
plasmodesma-like pores (Scheuer et al., 2008). Conidia
of B. paradoxa are able to produce secondary conidia
surprisingly resembling basidiospores of Agaricomycetes
(Koukol, Lotz-Winter, 2016). Phylogenetic analyses
suggested B. paradoxa as the most basal member of
the Agaricomycotina (Scheuer et al., 2008; Mishra
et al., 2017), but at the same time its resting spores are
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very similar to teliospores of the rust fungi. Another
distinctive feature is that being apparently saprotrophic,
B. paradoxa is a strictly host-specific and widespread
fungal associate of Ginkgo biloba. Most probably, just
like its host plant, the fungus is also a living fossil, which
"apparently used G. biloba as its Noah's Ark" (Scheuer
et al., 2008).

Due to its unique combination of characters and
unresolved position at the base of the Agaricomycotina,
B. paradoxa was first assigned to the family
Bartheletiaceae within the Agaricomycotina (Scheuer
et al., 2008) and recently the order Bartheletiales and
the class Bartheletiomycetes were introduced (Mishra
etal., 2017).

Here we report the first for Ukraine records of
this remarkable fungus and provide some data on its
morphology, occurrence and life cycle.

Materials and methods

Freshly fallen and rotting leaves were collected in Kyiv
in November 2016 and 2017: under several ginkgo
trees planted in the M.M. Gryshko National Botanical
Garden and the O.V. Fomin Botanical Garden in the city
centre, and under a solitary tree in Feofania suburb. Leaf
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specimens were studied under a dissecting microscope,
labelled and dried for further treatment. Conidia
and teliospores mounted in water or lactic acid were
investigated by light microscopy. Photomicrographs
were taken under Primo Star microscope, Canon A300
digital camera and AxioVision 4.7 software, used as well
for measurements of microstructures. For scanning
electron microscopy, samples were covered with an
ultrathin coating of gold by ion beam sputtering unit
JFC-1100. Images were obtained by scanning electron
microscope JEOL JSM-6060 LA.

The specimens are deposited in the Mycological
Herbarium of the M.G. Kholodny Institute of Botany,
National Academy of Sciences of Ukraine (KW-M).

Results and discussion

A new for Ukraine fungus, Bartheletia paradoxa, was
recorded on fallen leaves of Ginkgo biloba in November
2016 and 2017 in three localities in Kyiv. The description
of conidial and telial stages, a list of all examined
specimens in Ukraine and data on global distribution of
this species are provided below. Original illustrations are
followed by information on its morphology, phenology
and general distribution.

Basidiomycota
Agaricomycotina
Bartheletiomycetes
Bartheletiales
Bartheletiaceae

Bartheletia paradoxa G. Arnaud ex Scheuer,
R. Bauer, M. Lutz, Stabenth., Melnik & Grube,
Mycological Research 112: 1269—1270 (2008). —
Bartheletia paradoxa G. Arnaud, Bull. Trimestriel
Soc. Mycol. France 69: 300 (1954) nom. inval.

Foliicolous fungus, growing on fallen leaves.
Conidial sori on freshly fallen leaves of the current
year, slimy, ca 100—400 pm in diam. when dry (Fig.,
a, ¢, e). Conidiophores branched. Conidiogenous cells
thin, holoblastic, terminal, or intercalary with one or
two conidiogenous branches, unilocal with percurrent
proliferation. Conidia hyaline, one-celled, straight,
cylindrical-bacilliform or sometimes slightly broader
below the middle, (15—)17—25(—28) x (2.5—)3(-3.5)
um (Fig., ), with a short attenuate base and minutely
truncate scar, often with minute guttules. Conidia
occasionally produce secondary conidia, superficially
resembling basidiospores of agaricoid fungi, ovoid,
up to 12 um long and 6 wm wide, formed on a stalk
of subterminal to submedial position, up to 10 pm
high (Fig., f). Teliospores either single, immersed
in the leaf tissues and more or less evenly dispersed
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(most conspicuous in the epidermis), or conglutinated
in compact, erumpent and finally superficial telia
(Fig., b). Telia single or arranged in circular groups,
nearly always surrounded by a halo of solitary
intraepidermal teliospores, similar to those of rust fungi,
often developing from conidial sori, hemispherical or
cushion-like to more or less spherical, the largest ones
often more irregular and with a conspicuous depression
in the centre, single or gregarious to confluent,
150—850(—1200) pm in diam. Solitary intramatrical
teliospores in the epidermal cells or deeper in the leaf
tissue, dispersed or somewhat agglomerated, spherical
or broadly ellipsoidal to somewhat irregular in shape,
brown, 25—40 um in diam. Conglutinated teliospores
in the telia thick-walled, dark brown to blackish
brown, (35—)50—125(—140) x 12—30 pum, often with
a bifid base, and usually with one protruding, conical
to cylindrical cap-like wall thickening up to 25(—30)
pwm high at the apex (Fig., d), sometimes also with two
thickenings.

Distribution in Ukraine. On freshly fallen and rotting
leaves of Ginkgo biloba: Kyiv, M.M. Gryshko National
Botanical Garden, 50° 24" N, 30° 33" E, 10.11.2016
(telia), V.P. Hayova (KW-M 70870), 9.11.2017
(conidiomata & telia), V.P. Hayova (KW-M 70872);
0.V. Fomin Botanical Garden, 50° 26" N, 30° 30" E,
3.11. 2017 (conidiomata & telia), V.P. Hayova (KW-M
70871); Feofania suburb, 50° 20" N, 30° 29" E, 21.11.
2017, V.P. Heluta (KW-M 70880) (telia).

General distribution. FEurope: Austria, Czech
Republic, Denmark, France, Germany, Russia,
Sweden, The Netherlands, Ukraine (current report),
United Kingdom; Asia: Japan, Korea (Scheuer et al.,
2008; Braun, 2009; Lotz-Winter et al., 2011; Kirschner,
Okuda, 2013; Koukol, Lotz-Winter, 2016).

Bartheletia paradoxa appears to be a saprobe,
rather than endophyte, although highly specific to its
substrate. Its biology is still unclear but the fungus is
assumed by Kirschner & Okuda (2013) as a pioneer
colonizer of Ginkgo leaves at the initial stage of leaf litter
decomposition.

Recently a new phenotypic phenomenon, formation
of secondary conidia in B. paradoxa, was discovered
(Koukol, Lotz-Winter, 2016). In our two specimens
containing conidial sori, we also observed secondary
conidia although they were not as numerous as reported
for the specimens from the Czech Republic and
Germany. Mature and detached secondary conidia
resemble basidiospores of Agaricomycetes and, most
probably, their prompt formation is to provide rapid
colonization offreshlyfallenleaves. Moreover, secondary
conidia are formed apically on rather long stalks which
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Bartheletia paradoxa: a — fragment of ginkgo leaf showing erumpent conidial sorus (scale bar = 0,2 mm); b — habit of single
erumpent telium and numerous scattered intraepidermal teliospores (scale bar = 0,5 mm); ¢ — scanning electron microscopy
of conidial sorus showing conglutinated conidia (scale bar = 50 um); d — scanning electron microscopy of two neighbouring
telia showing teliospores with apical cap-like wall thickenings of various height, note the highest thickenings in the upper one
(scale bar = 20 um); e — light microscopy of conidial sorus (scale bar = 100 um); f— light microscopy of two primary and one

secondary conidia (scale bar = 5 pm).

may also contribute to dispersal over greater distances by
rain-splash or air current. Secondary conidia enhance
reproductive potential in the conditions of very short
period of asexual reproduction.

Phenology of B. paradoxa is very distinctive.
Bartheletia infects only freshly fallen leaves of the
current year so that infection may happen just after
the leaves have dropped. Up to now, no signs of any
symptoms were found on living leaves still attached to
the tree. It is suggested that spores may be transferred
from the remnants of rotten leaves of the preceding year
lying on the ground. Once infection does happen, the
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growth of Bartheletia is extremely rapid. The developing
conidial sori erupt through the leaf surface, producing
copious conidia and secondary conidia, and very soon
they are gradually replaced by teliospores and telia
originated from the same basal cushions. The erumpent
and finally superficial telia are surrounded by scattered
solitary thick-wall teliospores, submerged below the
cuticle. The entire cycle from teliospore germination to
teliospore maturity can be over in as little as two weeks.
The teliospores remain dormant the following winter
through summer and eventually germinate to produce
basidia in autumn shortly before the leaves are shed.

Ukr. Bot. J., 2017, 74(6)



In our first observations made in very early November,
only a small part of freshly fallen leaves exhibited some
symptoms of colonization while in a few days conidial
sori were abundant. Our specimens collected in the first
decade of November 2017 contain both conidiomata
and telia; those collected in late November — only telia.
Interestingly, in our collections of early November 2016
we do not observe any conidiomata as they have already
been totally replaced by telia. Thus, development of both
stages varies annually depending on climate conditions
during the growing season, and more specifically, on the
time when a tree sheds its leaves. During November, the
fungus was found under each ginkgo tree we observed as
they all had accumulated leaf litter of the preceding year.

According to currently known records, Bartheletia
paradoxa has very uneven global distribution, although
Ginkgo biloba is widely cultivated across the world.
Described from outside of the ancient distribution area
of the host plant in 1932, the fungus was subsequently
recorded only in the 21 century in ten European
countries as well as in Korea and Japan in East Asia.
However, the species has not yet been reported within
the presumptive native range of Ginkgo in China.
Moreover, despite wide cultivation of G. biloba globally,
B. paradoxa has not yet been recorded in some
mycologically rather well studied regions, like North
America or New Zealand. Since the species does not
really belong to inconspicuous fungi, particularly due
to its long lasting telial stage, it remains unclear why it
remained undescribed until the mid-20™ century and is
still overlooked despite its widespread nature.
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laitosa B.I1., Tuxonenko 1O.4. Ilepi 3naxinku Bartheletia
paradoxa (Bartheletiomycetes, Agaricomycotina) B YkpaiHi.
Ykp. 60T. XypH., 2017, 74(6): 578—581.

IncTutyTt 60Taniku iM. M.I. Xonognoro HAH Ykpainu
ByJ1. TepeleHkiBebKa, 2, Kui 01004, Ykpaina

[ToBimomitsieThesl TIpO TiepIili B YKpaiHi 3Haxinku Bartheletia
paradoxa Ha onanux nuctkax Ginkgo biloba B TpboX J0Ka-
siterax y Mexxax Kuesa B nucronani 2016 i 2017 pp. 3Ha-
iIEHO KOHiianbHy i TediaibHy craiii rpuba. HaBoasitbes
MOpP®dOJIOTiUHI 0COOIMBOCTI KOHIAIOM, KOHIAiil, BTOPUHHUX
KOHIifil, TeniiB i Teaiocriop. Ha choronHi ueit Bun Bimomuii
3 nekinbkox kpaiH €Bporm ta CxinHoi A3ii (Kopei Ta fAmo-
Hii). He3Baxaioum Ha 1mmpoKe KyJbTUBYBaHHS Ginkgo bi-
loba y cBiTi, B. paradoxa moku 110 He Oyia BigMmiueHa Hi B
MeXax TaJaHOTO TIPUPOIHOTO apeany Ili€i POCIVHU B
Kwurai, Hi B TakMX MiKOJIOTIYHO 1OOpe BUBYEHUX PErioHax,
gk [liBnivna Amepuka yn Hosa 3enanmis. CtarTs imocTtpo-
BaHa OpUTiHATIBHUMU MiKpodoTrorpadisiMu.

KumouoBi cioBa: Ginkgo biloba, 6azuaiomilieT, MOIIMPEHHS,
Mopdosioris, (peHooris

laesas B.I1., Tuxonenko 1O.41. IlepBbie Haxonku Bartheletia
paradoxa (Bartheletiomycetes, Agaricomycotina) B YKpaune.
Vkp. 60T. XypH., 2017, 74(6): 578—581.

Hucturyt 6otanuku uM. H.I. Xononnoro HAH Ykpannbt
yi. TepemenkoBckas, 2, Kues 01004, YkpanHa

Cooburaercsi o Haxonkax Bartheletia paradoxa Ha omnas-
X JUcTesix Ginkgo biloba B Tpex nokanuretax B Kuese B
Hosi6pe 2016 1 2017 rr. HalineHbl KOHMIMAIbHAS U TeJTallb-
Has ctaauu rpuda. [puBoasitcs Mmopdosiornueckre ocooeH-
HOCTHU KOHUIMOM, KOHUIMIA, BTOPUYHBIX KOHUIUI, TEJIUEB 1
Tesoctiop. Ha ceromHsImHMiA eHb 3TOT BUI U3BECTEH U3
HecKoJbkuX cTtpaH EBpornbl 1 BocrouHoit Asuu (Kopeu u
Snonun). HecMoTpst Ha liMpoKoe KyjiabTuBUpoBaHue Ginkgo
biloba B mupe, B. paradoxa noka He Oblla OTMEUYEHA HU B
npejesiax BEPOSITHOTO MPUPOJHOIO apeajia 3TOro pacTeHus
B Kutae, HU B TaKMX MUKOJIOTMYECKHU XOPOIIO M3YYEHHBIX
peruoHax, kak CeBepHast Amepuka uiu Hosas 3enanausi.
CraTbsi WJUTIOCTPUPOBAaHa OPUTMHAIBHBIMU MUKPOGOTOTpa-
busmu.

Kmouessie cioBa: Ginkgo biloba, 6a3uInoMMIIET,
pacrpoctpaHenue, Mopdosorusi, GeHOI0rus
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AnaTomo-mopdoJoriuna 0ynosa niaony Epilobium hirsutum ta
E. angustifolium (Onagraceae)

Amnacraciga OJIHIOBA, Harania KJIIMOBWY

JIbBiBCbKMIT HalliOHAJIbHUIA YHiBepcuTeT iM. IBaHa DpaHKa
ByJI. [pymescebkoro, 4, JIsBiB 79005, Ykpaina
amorpha@ukr.net

Odintsova A., Klimovych N. Anatomical and morphological fruit structure in Epilobium hirsutum and E. angustifolium (Onagraceae).
Ukr. Bot. J., 2017, 74(6): 582—593.

Ivan Franko National University of Lviv

4, Hrushevskyi Str., Lviv 79005, Ukraine

Abstract. The inner fruit structure in Epilobium hirsutum and E. angustifolium was studied under the light microscopy with the
aim to find out new taxonomically significant characters for the genus Epilobium. It was revealed that the studied species have
different intensity of longitudinal fruit growth and fruit pubescence: in E. hirsutum fruit is covered with unicellular glandular
blunt trichomes of various length while in E. angustifolium it is densely covered with falcate tapering trichomes. The pericarpium
is composed of 9—13 cell layers in the facets, and it is thickened in ridges. Exocarpium and endocarpium are one-layered and not
lignified. Mesocarpium is composed of tissue with thick non-lignified walls, as also chlorenchyma with some aerial cavities and
one to six inner cell layers of the mechanical tissue with lignified cell walls. Fruit wall is supplied by four large septal veins and
four dorsal veins, ovule vascular supply is trans-septal. Fruit dehiscence is proceeded through two types of longitudinal fissures
located along the dorsal veins and in the middle distance of septa. In the process of dehiscence four T-form lobes with distal
portion of septa disjoin from the central column. Central column with proximal portions of septa attached retain unlignified in
the fruit center till fall down. The fruit in E. hirsutum and E. angustifolium is defined as the inferior dorsal-septifragal tetralocular
many-seeded capsule with synascidiate and symplicate zones. Histogenetical pericarpium structure corresponds to the capsule
of Forsythia-type.

Keywords: inferior capsule, pericarpium structure, gynoecium zones, septifragal fruit dehiscence, histogenetical fruit type

Beryn Baum et al., 1994; Levin et al., 2003) i HalXeXUTHb 10
Tpubu Epilobieae Endl., sika € ceCTpMHCBHKOIO 10 TPU-
6u Onagreae Dumort., HaliOiIBIIIOI KPOHOBOI TiJIKM B
pomuHi (Levin et al., 2003; Wagner, Hoch, 2005, 2007).
JleTanbHi JOCHiIXKEHHSI aHATOMIYHOI CTPYKTYpPU TLJIO-
TUIIOM TUIOAY € HUXKHSI YOTMPUWICHHA JIOKYJilMIHA Ay Ha cwrogm TTPOBCICHI HMLPG AL TIOOMHOKHX
. . . IIpeACcTaBHUKIB 1boro pomay (Kytovuori, 1972). V dio-
KOpoOoUKa, XapaKTepHa 1is Oinbimocti poxnis (Kaden, ! - "
1965: Artjushenko, Theodorov, 1986: Levina, 1987 pi Ykpainu HaBoagTh Bin 16 (Dobrochaeva, 1955) no 19

Shabes, Morozova, 1996; Takhtajan, 2009). H.H. Ka- | BB pony Epilobium (Mosyakin, Fedoronchuk, 1939),
) : ’ g i e nBa BUAM 3 cexuii Chamaenerion Tausch. po3rs-

JaloTh y ckiafi pony Chamaenerion Ség.(Dobrochaeva,
1955; Mosyakin, Fedoronchuk, 1999).
Hamoro MeToro Oyjio 3'aCyBaHHSI OCOOJMBOCTEN

MopdoJioriyHi 03HaKH1 MI0LY IIUPOKO BUKOPUCTOBY-
IOTbCSI Y CUCTEMAaTHUlli, TPOTe TiCTOreHe3 MepuKapIlio
B POIiB TIOKW BUBYEHMI1 pubau3Ho Ha 14% (Bobrov
et al., 2009). ¥V ponunu Onagraceae Juss. OCHOBHUM

neH (Kaden, 1965) BusHauaB mwiin Onagraceae SiK
cuHkaprnHuii, pore A.B. boOpoB 3i cmiBaBTOpaMu
(Bobrov et al., 2009) Bu3HaOTh KOpOOYACTUI TLIiJ

Onagraceae $IK TlapakapIHUi abo (parMokapIHuii . g 7 - .
. . MiKpoMOpdOoIOTiYHOI 1 aHATOMIYHOI OYyIOBU TLIOLY
(TOOTO BTOPMHHO 0AraTOTHI3IOBMUIA).

.y . o . Ta coco0y oro po3KpUBaHHS B IBOX MPEACTaBHUKIB
Epilobium L. — HaliGinbIuii pin B poauHi, OXOmM- y PO3Kp a pel

joe 170—185 suis (Raven, 1976; Solomon, 1982; | POMY @ TAKOX BHABICHHS HOBIX MOTEHIiIHUX TAKCO-
’ ’ ’ " | HOMiYHO BaXJIMBUX O3HAK y poai Epilobium.
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Puc. 1. BepxHsa yacTuHa 3aB'si3i
(a, c¢) (mokaszaHi rinaHTid i
OCHOBM YalIlIOJUCTKIB) i TIOLY
(b, d) y Epilobium hirsutum (a, b)
Ta E. angustifolium (c, d). Jliniiika
1 MM

Fig. 1. The upper part of the ovary
(a, ¢) (hypanthium and sepal

bases are shown) and fruit (b, d)
in Epilobium hirsutum (a, b) and
E. angustifolium (c, d). Scale 1 mm

Marepianu Ta MeTOAM

JocmimKkeHo KBITKY # 11oau 2-X BUAiB pony Epilobium
daopu Ykpainu: E. hirsutum L. (cexuist Epilobium) ta
E. angustifolium L. [= Chamaenerion angustifolium (L.)
Scop., Chamerion angustifolium (L.) Holub] (cexuist
Chamaenerion). Matepial mist TOCiIKEeHHS 30Mpan B
npupoaHux ymoBax y JIbBoBi (E. hirsutum) ta cMT O0-
pormHO JIEBiBChKOI 0071. (E. angustifolium) ymponoBx
2014—2016 pp., dpikcyBanu B 70%-My eraHoji. AHa-
TOMiYHY CTPYKTYpY IUIOAY BUBYAJIM HA TUMYACOBMX i
MOCTiiHUX TIpenaparax. Ha TMMyacoBux IperapaTax
peaxkilitfo Ha 37epeB'sIHiHHS TKAHWH 3[iiiCHIOBaIM 3a
nonomMororo ¢aoporaounHy (Barykina et al., 2004).
IMocriitHi mpemapaTy MIOAY FOTYBaJIM 3TiIHO A0 CTaH-
JapTHOI METOAMKY 3 BUKOPUCTAaHHSIM H-OyTWIAIIeTaTy
Ta i30MpOoMNaHoJy IS MPOCOYEHHS MapacdiHOM i 3He-
BogHeHHs (Barykina et al., 2004). 3pi3u TOBIIMHOIO
25 MKM BUTOTOBJISUIM Ha POTALiiiHOMY MiKpOTOMi
MIIC-2, ¢apbyBanm cadpaHiHOM Ta 3€JIE€HUM CBiT-
JuM. J11st mociaKeHHsT BAKOPHUCTOBYBaIU MiKPOCKO-
nu ceiTmoBuit XS-2610 ta GiHokymsspHunii MBC-10,
¢ororpadii 3pi3iB BUTOTOBJISIM 32 JOMOMOTOK LMUD-
poBoro okynsipy AmScope MD35 Ta mporpamHoro 3a-
6e3nevyeHHst AmScope 3.7.

Mopdghoaociuna 6yoosa naody i nacinunu

IMnomn B pociimkeHUX BUAIB (QOPMYIOThCS 3
HWKHBOI YOTUPUTHI3NOBOI 3aB'sI3i TC/IS OMagaHHs 3
Hel TinaHTis i cToBMYMKa, IKi 00'€JHaHI TUCKOIIOIi0-
HUM HEKTapHUKOM Ha Jaxy 3aB's3i. Take omamaHHS
BEPXHbOI YACTUHU KBIiTKM BUSBJIEHE B 000X JOCTiIXKe-
HUX BUIIB, SIKi BilIpPi3HSIIOTHCS 3a BUMCOTOIO TilaHTIs
(puc. 1, a, ¢). Tak, nnsa E. angustifolium Ta iHIIUX BUAIB,

VKp. 6OT. XypH., 2017, 74(6)

SKi BUALISIOTh y pin Chamaenerion, HaBeoeHO IIyxKe
KOPOTKWH TiMaHTil (Ha3BaHUI TPyOUACTOIO YACTUHOIO
yalieyku), Ha BiIMiHY Bill iHIIWX BUIiB pony Epilobium
(E. hirsutum), B sxux BiH momiTHuii (Dobrochaeva,
1955). Ha BepxiBLi KOPOOOYKM Bill YaCTMHU KBITKH,
110 omnagae, 30epiraerbcs pyodelb y BUIISIAL YOTUPU-
JIOTAaTeBOI MOAYIICYKH 3 TPUKYTHUMU JIOTTATIMHU, PO3-
MillleHUMY Ha pafiycax pedep. B E. hirsutum nomnari
arnekcy KopoOOUYKH Jell0 pO3ABOEHI Ta OMYKJi Ha30B-
Hi, B E. angustifolium — 110oCcKi, 3 piBHUM 30BHIIITHIM
KpaeMm (puc. 1, b, d).

Kopo6ouku NiHiitHI, YOTUPUTPAHHI, iIHKOIU JEIIO
3irHYTi, pO3MillleHi BepTUKaJbHO abo Jello BiaXu-
JIEHO BiJ OCi CYUBIiTTSI Ha TUIOJOHIXKKaX 3aBIOBXKU
0,3—0,6 cM B E. hirsutum i 1-2 cm B E. angustifolium,
y maszyxax BepxiBKOBUX JUCTKiB. OCHOBa KOpoOO4-
KM KJIMHOMOAIOHO 3ByxXeHa. BepXxHs yacThHA IUIOLY
B 000X BUIIB €10 3BYKEHa y HOCUK, OJIM3bKO 7 MM
3aBIOBXKH.

VY crani OBiTIHHS TOBXWHA 3aB's13i B E. hirsutum te-
pPEeBaXHO CTAHOBUTH 2—4 CM, a MOBXWHA 3piJoi KO-
pobouku — 3,5-9,0 cMm; mmpuHa rpaHi KOpoOOUYKU
om3pko 2 MM. B E. angustifolium noBxXuHa 3aB's3i y
kBiTUi — Bim 0,7 mo 2,0 cM, Haityacrillie MpuOIU3HO
1,2 cM, a JOBXMHA 3pijoro Mmioay cTaHOBUTH 2—10 ¢cM,
IIWPUHA rPpaHi rioay 6au3bko 2 Mm. B 060X BUiB 10B-
JKMHa 3aB's13i i 104y MeHIIa y KBiTOK, 1[0 pO3MillleHi
Ha OIYHUX CYUBITTSX, TOPiBHSIHO 3 KBITKAMU TOJIOBHO-
ro cyuBiTTs. B E. angustifolium cniocTepira€Tbcsi TaKOX
MEHIIIA TOBXWHA IUIOAIB, PO3MIIlEHUX Y BEePXHili yac-
TWUHI KUTHL. BxXe B cTaHi UBITIHHA B MeliaHHUX IJ10-
IIWHAX THi3/ 3aB's131 HasIBHI MO3I0BXXHi 00pO3eHKH, T10
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Puc. 2. Anatomiuna 6ynoBa ruiony Epilobium hirsutum (a—g): a — rorepeyHuii mepepis 3aB's13i mepe UBITiIHHIM; b — parMeHT
TUTONY; ¢ — 30BHIILIHS eMiiepMa 3 MpoauxamMu (IMo3HAYEeHO CTPiIKaMM); d — erifiepMa Ta 30BHIlIHI IIapy ME30KapIIito B TUTSHII
pebpa KopoOOUKHU; e — ceTTalbHa XXWIKa B pedpi KOPOOOUKH; f — IpaHb KOPOOOUKHM 3 JOP3aTbHOIO IIITMHOI PO3KPUBAHHS
(Tmo3HaYeHa CTPiJIKOIO0); g — CTYJIKA IIJIOMIY.

YMoOBU fociiny: @ — TocTiliHU# mpemnapart, 3adapboBaHMil 3eJIeHUM CBITIUM i cadpaHiHOM; b—g — TUMYACOBI TIperapaTH,
peakiiist 3 daopormonuHoM. '3 — rHi3mo 3aB's3i, [13 — meperoponka 3as'a3i, LIK — nenTpanbHa KonoHka. Jlinilika: a, b —
500 MkMm, ¢, d — 50 MM, e—g — 200 MKM

Fig. 2. Fruit anatomical structure in Epilobium hirsutum (a—g): a — transversal section of the preanthetic ovary; b — fruit part;
¢ — external capsule epidermis with stomata (arrowed); d — fruit epidermis and external mesocarpium layers; e — septal vein in
the fruit ridge; f— capsule facet with dorsal slit (arrowed); g —fruit valve.

a — permanent specimens, light green and safranin; /—g — hand sections of temporary specimens, phloroglucinol-HCl reaction.
I'3 — locule, I13 — septa, LIK — central column. Scale: a, 6 — 500 mkm, ¢, d — 50 mkm, e—g — 200 mkm
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Puc. 3. AnaromiuHa OynoBa tony Epilobium angustifolium (a—g): a — nonepeyHUil mepepiz B CepelHiil YacTUHI 3aB'si3i;
b — Tak caMo y BEepXxHiil; ¢, d — 30BHIillIHs enigepma 3 mpoauxaMu (IT03HAYEHO CTPiIKaMU); e — IiIsIHKa pedpa KOPOOOUKHM;
f— TpaHb KOPOOOUKU 3 OP3ATHHOIO NITMHOIO PO3KPUBAHHS (TTI0O3HAYEHA CTPIJIKOI0); g — CTYJIKA TIIOY.

YMoBu nocriny: a, b, e, g — MocTiiiHi npemnapaTtu, 3agapOoBaHi 3eJeHUM CBITJIMM i cadpaHiHOM; ¢, d, f — TUMYAaCOBUI
nipenapar, hapoyBanHs cadpaninom. ['3 — raizmo 3aB'a3i, [13 — neperoponka 3as's3i, LIK — nenTpanbHa Kononka. JliHilika:
a, b — 500 Mmxm™, ¢, d — 50 mxm, e—g — 200 MKM

Fig. 3. Fruit structure in Epilobium angustifolium (a—g): a — transversal section in the middle ovary part; b — upper ovary part;
¢, d — external capsule epidermis with stomata (arrowed); e — fruit ridge; f — capsule facet with dorsal slit (arrowed); g — fruit
valve. a, b, e, g — permanent specimens, light green and safranin; ¢, d, f — hand sections of temporary specimen, safranin,
I'3 — locule, I13 — septa, LHK — central column. Scale: a, b — 500 mkm, ¢, d — 50 mkm, e—g — 200 mkm
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LeHTpanbHa
KOMoHKa

HaCiHHUIA
3a4aTokK

cuMmnnikaTHa

30Ha

cenTanbHa
HUnka

Jop3anbHa )
KUNKa
rHi3go
3aB'a3i

Puc. 4. BHyTpillHS CTpyKTypa TiHEellel0 i IUIOoy Y
noclikeHux BuAiB poay Epilobium Ha HU3XiaHINM cepii
MonepevyHux 3pi3iB (cxema)

Fig. 4. The inner structure of the gynoecium and fruit of
the Epilobium species on the descending series of transversal
sections (schematic)

SKUX 3TOJOM PO3MIIIYIOThCS UIIIMHU PO3KPUBAHHS
(puc. 1,a,c; 2, b; 3, a, b).

IMnononuctku (i, BiAMOBIAHO, THi3ga KOpoOOY-
K1) Y JOCHiIKEHUX BUAIB PO3MILIYIOTbCS Ha pafdiycax
MeJIFOCTOK i TpaHeil KOpOOOYKHU, a MEePEeropoOIKHN OC-
TaHHbOI — Ha pajiycax YallOJUCTKIiB i pedbep Kopo-
00ukw (puc. 4). Y HOCHKY IUTOIY IIeHTpaJibHA KOJIOHKA
30UTBIIIYETHCSI, a THi3Ma 3MEHIIYIOThCS Y pafiaibHiil
IUIOLIMHI A0 LIUIMHONOAIOHUX, Meperopojku BKOPO-
yytoTbes (puc. 3, b, e). [Hizga KopoOoUKM BigoKpemJie-
Hi MixX cO00I0 TTOBHICTIO MO BCilt JOBXMHI KOPOOOUYKHU
(puc. 2, a; 3, a). Y HUXKHII yacTUHI IUIOAY LEHTpabHa
KOJIOHKA CYLIiJIbHA (eTigepMicu THi3 He 00'€aqHaHi), a
Yy BEepXHiil — TIeperopoaKy HETOBHi, BOH! ITOTOBIIE-
Hi Ha KiHLi Ta 00'€IHYIOTbCS MiX COOOI0 TMOCTIEHi-
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TaJIbHO, TOOTO IUISIXOM 3JIMIIAHHSI IXHIiX eIligepMiciB
(puc. 2, b; 4). THizna Kopobouku B E. hirsutum y po3pisi
JOTUPUKYTHI, SIK i IIeHTpaJbHa KOJIOHKA, TIEPEropo/i-
KJ KOPOOOUYKM Pi3KO 3BYXKYIOThCS A0 LIEHTPY (puc. 2,
a). B E. angustifolium rHizna KopoOOUKM B po3pi3i Tpa-
neuienoaioHi (puc. 3, a).

TakuM 4yMHOM, Yy 3aB'd3i JOCHIJIXKEHUX BUIIB BU-
SIBJIEHI JBi BepTUKaJbHi 30HU 32 B. JlgiiHdenbHepom
(Leinfellner, 1950) — cuHacuuaiaTHa (HUKHS, KOH-
reHiTaIbHO 6araTorHiznoBa) i CUMILIIKaTHA (BEpXHS,
MOCTIeHITalbHO 0araTorHi3noBa); HaCiHHI 3a4yaTKU
MIPUKPITUTIOIOTHCS B 000X 30HaX (puc. 4).

IDnaneHTM pO3MIIIYIOTHCST Bil OCHOBM 3aB's3i Ta
3aiimaloThb 6113bk0 80% Brucotu rHi3n. HacinHi 3auat-
KU pO3MillleHi IBOPSIIHO, 01M3bKO 50 B KOXKHOMY THi3-
Ii. B mpoiieci mo3moBXHBOTO POCTY IIOAY PSIAM HAci-
HUH B KOXHOMY THi3[li 3CyBalOTbCSl OJMH BiTHOCHO
OJHOTO TakK, 110 HACIHUHU PO3MIIIYIOThCSI MaiixKe OJ1-
HOPSIHO. B HOCUKY 10y HACIHHI 3a4aTKHU BiICYTHi.

HacinuHu aHaTpornHi, GiTerMajibHi, 0J11M3bKO 1 MM
3aBIOBXKH, 3 TOUKOBUM PYOUMKOM 3HM3Y, pade m00-
pe MoMiTHUiA, pyHikyatoc ToHkuit. B E. hirsutum Ha-
CiHMHU O0epHEHOBY3bKOSHIENOAiOHI, 3 apiOHOMa-
MJTO3HOIO TOBepxHelo (puc. 5, a), B E. angustifolium
BOHU OOCpHEHOSHUIICTIONiIOHI, IMageHbKi (puc. 5, b).
HacinuHa MicTUTh BeTUKUIT 3apOAOK 3 PO3BUHYTUMU
ciM'IoJISIMU, SIKWI 3aIIOBHIOE Bech ii 00'eM. Ha Bep-
XiBLi HaCiHMHM (Ha Xaja3aJbHOMY MOJoci) hopMy-
€ThCsI YyOOK i3 6Jn3bKOo 50 nOBrux OiMMX BOJOCKIB 70
9—10 MM 3aBIOBXKU. BoHM HecernToBaHi, mpsiMmi, 3 CiT-
YacTo TMOTOBILEHOIO 000JOHKO0. Y 3aKpUTOMY TUIOMII
yyOKM BCiX HACIHMH PO3MilllyIOTbCSl B 30BHIlLIHii yac-
TUHI THi3], A0 MeperIiTaloThes MixXK co0010, a uy0-
KU BepXHiX HACIHMH IIPOIOBXYIOTHCS Y HOCHK.

Anamomiuna 6ydosa niody

OmoneHb B AOCHiIKEHUX BUIIB TOHKUIA, crioyaT-
Ky WIKIipsICTUIA, y 3piJIOMy CTaHi — CyXWii; y HalWTOH-
il YyacTUHI (MeniaHHa OifasiHKa rHi3na) B E. hirsutum
OIIONeHb C(pOpMOBaHMIA ACB'ITbMA IIapaMH KIIITHH,
B E. angustifolium — 10—13-ma takumu. Ex3okapmiii
MpeACcTaBIeHUId 30BHILLIHBOIO €IiIepMOI HUXHBOI
3aB's131, 11 KIITUHW MalOTh MTOTOBIIEH] IIETI0JTO3Hi 30B-
HillIHi CTiHKM, BKPUTi KyTuKyJot. B E. hirsutum xmi-
TUHU €K30Kapmilo y pedpax KOpoOOUkKd B mepepisi
i3omiaMeTpuuHi, 3 ropOKyBaTOl KYyTUKYJI0IO (puc. 2,
d), y TpaHsIX KOPOOOUKY KIIITUHU €K30KaPIIito TIPSIMO-
KYTHi, JIe[lb OIYKJi, KyTUKYJa IageHbKa (puc. 6, a).
B E. angustifolium KIITWHU €K30KapIlio B Iepepisi
IIpiOHI, 3 TOHKOIO 30BHIIIHBOIO CTiHKOIO (pHC. 6, b).
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Kuitnau ex3oxkapmiio B E. hirsutum MalOoThb 3BUBUCTI
obpucu (puc. 2, c), a B E. angustifolium — BUIOBXe-
Hi B3mOBX oci mony (puc. 3, 6, ¢). B 06ox BumiB Ha
MOBEPXHi MJIOAY BUSIBJICHI MPOAUXU, 5IKi B E. hirsutum
OinbLI YncaeHHi (puc. 2, ¢; 3, ¢, d). [lpoauxu aHoMmo-
LIUTHi, 0TOYeHi 4—6 OCHOBHUMU KJIITUHAMMU EITiIEPMU.

Kopobouka B E. hirsutum po3cissHO omylleHa
BiICTOBOYPYCHUMHU ONHOKIITHMHHUMM 3aJTO3UCTUMM
BosiockaMu 3aBAoBxXkMu 100—200 mMxm (puc. 2, a; 7,
a, b). 3amo3ucTi BOJIOCKM MAalOTh INIAICHBKY ITOBEpX-
HIO, Ha BepXiBLi TYMi, 3 OKPYIJIOIO i OMYyKJIOMO IO-
polo, uepes SIKY 3MiCHIOEThCS CeKpellis (piaBOHOIMIB
(Strgulc KrajSek et al., 2011). Y E. angustifolium xopo-
0o0uKa IIiJIbHO OMyIIeHAa 3arOCTPEHUMU TIPOCTUMMU OJI-
HOKJIITHHHUMMU CEpNONOAIOHMMU BOJOCKAMU 3aBIOB-
KKy 100—150 MKM, cripsIMOBaHMMU JOTOPU, 3 TOPOKY-
BaTOIO MOBEPXHEIO (puc. 7, ¢, d).

Mesokapmiii KopoOoukMu audepeHliiioBaHui Ha
TpU 30HU. 3OBHILIHSA 30HA ME30KapIilo cdopmo-
BaHa OKpPYIIMMU, i304iaMeTPUYHUMMU KIITUMHAMMU,
JKi MaloTh ITOTOBIIEHI He3IepeB'sHii O0OOJIOHKH.
Llsa 30Ha HalibiIbII pO3BUHYTa B peOpax KOPOOOUKHU
B E. hirsutum (puc. 2, d), i BoHa dopmye cyberinep-
MaJIbHUM 1Iap KJIITUH y TpaHsx miony E. angustifolium.
CepenHsT 30Ha ME30KapIlilo B pedpax IpeacTaBie-
Ha OCHOBHOIO mapeHxiMoto (puc. 2, e; 3, e), a B rpa-
HSIX KOpOOOUKHM — XJIOPEHXIMOIO, B SIKiii po3Millly-
IOThCSI HEBEIMKI c(heprUUHi MOBITPSIHI MOPOXHUHU, B
E. angustifolium BoHu HaltuucieHHii (puc. 3, f), HixX
B E. hirsutum (puc. 2, e, f). MexaHiuyHa TKaHWHa 3i 3/1e-
PeB'SHITMMU 000JOHKAMU KJIITUH (hOPMYE BHYTpilll-
HIO 30HY Me30KapIlito i Au@epeHLitoeTbCs i BHYT-
PillIHBOIO eMiepMOIO THi3[ i AUCTATbHOI YACTUHU Te-
peroponok. Taxk, B E. hirsutum MexaHi9Ha TKAHWHA Ma€
TOBIIMHY 1—3 11apiB, HalOUIbII MOTY>KHOIO BOHA € B
pebpax, Ha MeXi eperopoaKH i CTIHKHU TuIony (puc. 2,
e, fi 6, ¢). B E. angustifolium BoHa Mae TOBIIUHY 1—6
1IapiB KJIITUH 1 HAUIOTYXKHillla — B AUCTaJbHUX Yac-
TUHAX TEPeropojioK, B THi3max MpeacTaBjieHa JUIIe
OJIHUM 1lIapoM KJIiTHH (puc. 3, f; 6, d).

Ennokapmili mpeacTaBieHUl BHYTPILIHBOIO €Ii-
JIEpMOIO THi3]1 i Teperoponok Kopodouku. BiH € onHo-
IIapOBHHA, IPIOHOKIIITHHHUI, He3AePeB THIINI B 000X
BuaiB. IToBepxHeBi CTIHKU KJIITUH €HAOKAPIIiI0 JEII0
MMOTOBIIEHI, IpUIOMY, B E. hirsutum BOHU TTOTOBIICHHI
cuJIbHiLe, HiX B E. angustifolium (puc. 6, a, b). Y mio-
ax Ha II3HIX CTamisiX A0o3piBaHHSI €HIOKapITliii MOXe
OyTH 30BCiM HEMOMITHUI yepe3 pyiHHYBaHHS.

IIpoBigHa cucrema IJIOAY CKJIAJAETHhCS 3 BOCHBbMU
CTOBOYPOBUX MPOBITHUX MYyYKiB, siKi (hDOPMYIOTh Kap-
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Puc. 5. Hacinunu Epilobium hirsutum (a) i E. angustifolium
(b), dpikcoBanuii marepian. Jlinilika 200 MKm

Fig. 5. Seeds of Epilobium hirsutum (a) and E. angustifolium
(b), fixed material. Scale 200 mkm

Kac 3aB's131 ITi1 9ac OBITIHHS i TNIOTOHOIICHHS (pucC. 4).
V KBiTLI LI TYyYKH, MPOJOBXKYIOUNUCH BUILE, PO3rany-
XKYIOTbCSI 1 3a0€3Ie4ylOTh KMUBJICHHSI YallOJUCTKIB,
MEeJIIOCTOK, TUYMHOK, CTOBMYMKA i HEKTapHUKa Ha
BHYTPIIIIHiI MOBEepXHi rinaHTio. B pedpax kopodbouku
PO3MillleHi YOTUPHU MTOTYKHi CENTaTbHI XXWJIKU, a B Me-
NiaHHUX TUIOIIMHAX TUIOJOJUCTKIB — ApiOHI Top3aiib-
Hi xuiku (puc. 4). CenrtanabHi XUIKU CKJIAAAOThCS 3
JIBOX 30VKEHUX MPOBITHUX ITyYKiB — 30BHIIIHBOTO i
BHYTPILIHBOTO, SIKi 00EpPHYTi OAUH A0 OJHOTO KCUJIe-
MOI0 (BHYTpIllIHili Ty4OK iHBepTOBaHUi1) (puc. 2, e).
Ciiay HaCiHHUX 3a4aTKiB (POPMYIOTBCS 3 BilTayXeHb
CeMNTalbHUX XWIOK, sIKi BXOHSTh Y LEHTPAJIbHY KO-
JIOHKY TIO TIepeTopoaKax 3aB's13i (puc. 2, a, e; 3, a; 4). Y
napeHxiMi KOpoOOUKM HasiBHI TaKOX MOOJIMHOKI Api0-
Hi TTyYKW y CTiHIII 3aB's13i Ta B IIepeTopoli (puc. 2, e;
3,e;0,c,d).

Cnoci6 po3xpusanns niooy

PoskpuBaHHSI TUIoAy B JOCTIMKEHUX BUIIB POIY
Epilobium 3abe3nevyyeThbcsl IBOMA TUIIAMU TTO3I0BXK-
HiX IIIIWH, 9Ki GOPMYIOTBCS 3BepXy A0 HU3Y B MIEpU-
KapIIii micjist ornagaHHs OLBITUHU i BUCUXaHHS TUIOMY.
Jlop3anbHi MiTMHU (GOPMYIOTBCS B3IOBXK JOP3aJTbHUX
SKWJIOK TTOAOJMCTKIB i pO3AUISIIOTH iX HaBIIiJI (puc. 2,
f2 3, /). Y mioni, 1o po3BUBa€EThC, JOKai3allis 10p-
3aJIbHUX IIUIMH PO3KPUBAHHS J10Ope MOMITHA 3aBMsi-
KM TIOTOHIIIEHHIO TIEPUKAPITiIO Y BiAMOBIAHUX MiCLISIX
(puc. 2, b; 3, b, f). UWlinunu npyroro tuity hopMyIOThCs
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B3/IOBX II€PETOPOAOK TUIOMY, ¥ TaHTEHTAJIbHIN TUIO-
LIWHI, TPUOJU3HO Ha TOJIOBUHI pafialbHOi JOBXU-
HU Tieperoponku. Po3kpuBaHHSI ITOmy IIOB'SI3aHE 3
nomnepeaHboro nudepeHIiallielo Meperopoaok IJIomy
Ha TIOTOBIIEHY ONCTAIBHY (30BHIITHIO) YaCTHHY, sIKa
3a3Ha€ TakKoi caMoi TiCTOJOriYHOI AudepeHuiallii, K
1 OIJIOEHb, Ta TOHEHBKY MPOKCUMAJIbHY (OMXUY 10
LIEHTPY 3aB's131) YaCTUHY, B SKili KIITUHA ME30KapITiio
CIUIOLIYIOTbCS M YAaCTKOBO PYUHYIOTbCS, TICJISI YOTO
GOPMYIOThCS Iy>Ke YiTKa MexXKa MixX LIUMU YaCTUHAMU
Meperopoaku (puc. 2, e) Ta MO3M0BXKHS IIiIMHA. BHac-
JIIOK PO3KPUBAaHHS TJIOAY MUCTaJbHA YacTWHA Tie-
PEropoIKM BiTOKPEMITIOETHCS PA30M i3 CTYJIKOIO, sIKa
BHaCJiIOK 11boro € T-roaibHoo B mepepisi (puc. 2, g;
3, g), a MpoOKCHUMaJlbHAa YacTMHA TMEPEropoaku 3aju-
IIAEThCS TPUKPITICHOI OO0 IEHTPAIbHOI KOJOHKH.
ITig yac po3xoakKeHHSs CTYJIOK IUIOAY Ha30BHi HACiHU-
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Puc. 6. AnaromiuHa cTpyKTypa
miony y BumiB poay Epilobium:
E. hirsutum (a, c), E. angustifolium
(b, d): a, b — dparmMeHT
nepukapriio; ¢, d — cxema:
1 — pop3anpHa Xwika, 2 —
eK30KapIiii, 3 — eHjokapmiid, 4 —
CernTajbHa XWIKa, 5 — OCHOBHA
rmapeHxima, 6 — xJlopeHxima, 7 —
MPOBITHUI TTyYOK, § — mOp3aibHa
3 xwika, 9 — 3mepeB'dHinza
TKaHuHa. JIiHiiika 50 MKm

Fig. 6. Anatomical fruitstructure in
species of Epilobium: E. hirsutum
(a, ¢), E. angustifolium (b, d):
a, b — pericarpium in details; c,
d — schema: I — exocarpium, 2 —
mesocarpium, 3 — endocarpium,
4 — septal vein, 5 — ground
parenchyma, 6 — chlorenchyma,
7 — vascular bundle, & — dorsal
vein, 9 — lignified tissue. Scale 50
mkm

2

HU BilpUBAIOTHCS Bill LIEHTPAIIbHOI KOJIOHKU i BUTBHO
3BUCAIOTh MiX CTYJKOIO i LIEHTPAJIbHOIO KOJOHKOIO,
3'€eIHaHI MixX CO0OI0 TIEPETUIETEHUMU ITyYKaMU JTOBIUX
BoJIOCKiB. Po3HeceHHsI HacCiHMH BigOyBa€ThCS TMOCTY-
TOBO, aHEMOXOPHO; IIEHTPaTbHa KOJIOHKA 30epiraeTh-
csl IesIKUiA yac HEYIIKOMIXKEHOIO B LIEHTPI TJIOMY, Mic/s
YOTO TAKOX OMajaE.

Pe3yabraTi Ta 00roBOpeHHs

B pesyabrari Hammx OOCIHiIXKEHb BCTAHOBJIECHO HOBI
0c00MBOCTI MOP(OJIOTiUHOI 1 aHAaTOMIYHOI OyIOBU
wiony B poni Epilobium. 3okpema, Briepiie BCTaHOB-
JIEHO, 1110 TIPY YTBOPEHHI HUXKHBOT KOPOOOUKH OIaa€
SIK €IMHE 11iJie BEpXHs YacTHMHA Aaxy 3aB's3i, Ha sSKiii
pO3MillleHi HEKTapHMK i MMaHTii, 1110 HeCe YallloJUCT-
KU, TIEJTIOCTKY i THUMHKY MO BEpXHbOMY Kparo. Taky
0co0IMBICTh MOpGOreHe3y HUXXHBOTO IIJI0OAY He OyiIo0
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Puc. 7. Boysiocku Ha 30BHillIHii ermigepMi 1iony y BuaiB pony Epilobium (TuMuacoBi rpenapaTu 3 (hiKCOBaHOTO Marepiany):
OTHOKJTITUHHI 3aJI03UCTi (3aTyIUIeHi ) BOJIOCKU B E. hirsutum (a, b), mpocTi cepronomioHi (3aroctpeHi) BOJIOCKY B E. angustifolium
(¢, d). 3ipoukoro Mo3HaueHo anikaabHy nopy. JliHiiika: a, ¢ — 100 Mxm™, b, d — 20 MKM

Fig. 7. Epidermal trichomes on the fruit in Epilobium: unicellular glandular (blunt) trichomes in E. hirsutum (a, b), falcate
(tapering) trichomes in E. angustifolium (c, d) (fixed material). Apical pore is indicated with asterisk. Scale: a, ¢ — 100 mkm,

b, d — 20 mkm

3a3Ha4Ye€HO Hi B HaWOLIbII I'PYHTOBHOMY 3BEACHHI 3
aHaToMiuHO1 cTpyKTypH 1oniB (Roth, 1977), Hi B iH-
mux npausx (Levina, 1987; Spjut, 1994; Bobrov et al.,
2009; Leins, Erbar, 2010). [Tpuunny Takoi noxamizaiii
pyO1s Bif onagHUX YaCTUH KBITKM MU BOAQYaEMO B Ha-
SIBHOCTI Me30(iJTbHOTO HEKTApPHUKA Ha Jaxy 3aB's3i y
BuniB pony Epilobium (Anton et al., 2017), gakuii ax-
TUBHO IPOAYKYE HEKTap YIPOIOBX LIBITIHHS, i TOMY
3a3HA€ MIBUAKOI AECTPYKIIil TKAHWH TTiCJIs BiALBiTaH-
Hs1 KBITKH.

YTBOpeHa KOpoOOoUKa CUJIbHO PO3POCTAETHCS Y AOB-
JKMHY B 000X JocaimKkeHnX BuIiB. HaMmu Briepiie 3a3Ha-
YeHO BiIMiHHOCTi B iHTEHCUBHOCTi TaKOro pocty. Tak,
nnst E. hirsutum 3pinvii mnin € JOBIIWM, HiX 3aB's13b Y
1,5—-2,5 pasu, a B E. angustifolium — y 3—9 pa3iB (Haii-
yacriie B 5 pasiB). JloBXuHa 104y IJIs JOCTiIKEHUX
BU/IiB 3a JIiTepaTypHUMU JAaHUMU Maiixxe He Bipi3HsI-
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erbes: ans1 E. hirsutum BoHa ctaHOBUTH 3,5—8,0 cMm,
mnst E. angustifolium (Chamerion angustifolium B opu-
rinami) — 3,5—8,5 cm (Dobrochaeva, 1955), 3a iHmm-
Mu naHumu (Snogerup, 2010): 60—90 mm i 40—100 Mm
BinnosigHo. Takox ans1 E. hirsutum B Appulli BKazaHO
JIoBXUHY Kopobouku 3—8 cm (Raven, 1967). Ilpore,
JIOBXKMHY 3aB'si3i B JIiTepaTypHUX JaHUX HE BKa3aHO.
BcraHoBneHi HaM1 0cOOIUBOCTI MOp(oOreHe3y IIoay
(omagaHHST BEepXiBKM JaxXy 3aB's13i Ta BeJINKa iIHTCHCHUB-
HICThb TO3MOBXHBOTO POCTY 3aB'sI3i) MOXHA BHSIBU-
TH JIVIIE TIPU CITOCTEPEKEHHSIX YIIPOIOBXK PO3BUTKY
IUIOAY 3 KBITKM. MU pO3TJIsIIaEMO 1Ii OCOOIMBOCTI SIK
crHanoMopdHi 03HaKM g Bcboro pomy Epilobium,
BJIACTUBI JJI1 OKPEMUX MPEICTaBHUKIB POLIY.

Y nmochimKeHUX BUIOIB MU BUSBWINA BiIMiHHOCTI
y CTPYKTYpi pyOlLsl Bif OMagHOIo TiMaHTisg Ha amekci
kopobouku. Mopma 3yOIIiB amekcy KOpOOOYKU BU-
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KOPHUCTOBYETBhCSI B CHUCTEMATHIIi iHIIIOTO CKJIaIHOTO
pony — Oenothera L. ponunu Onagraceae (Rostanski
et al., 2010). Mu mIpOITOHYEMO JIOCIIIATH 1}0 O3HAKY
IUIS iHIIMX BUAIB poay Epilobium K moTeHIiAHY miar-
HOCTUYHY Ha BHYTPIllTHLOPOJOBOMY PiBHi.

BuBueHHST BHYTPIIIHBOI CTPYKTYpPH 3aB's13i Ta IJI0-
Iy Ha TIOCTiMHUX Tperaparax MO3BOJIMJIO YTOUYHUTHU
BEPTUKAJIbHY 30HAJIBHICTH TiHELEK IBOX BUIIiB POLY
Epilobium. Tak, y 3aB's13i BUSBJIECHO IBi BepTUKaJbHi
3onu 3a B. JIsitadenpaepom (Leinfellner, 1950), cu-
HacUMIiaTHY Ta CUMILIIKaTHY, OOMIBI 3 SIKMX HECYThb
MJIALEHTH 3 HaCiHHEBUMH 3adyaTKaMu. CITiBBiIHOIIEH-
HST BUCOTH LIMX 30H HEMOXJIMBO JOCTOBIPHO BU3HAYU -
TH Ha CTalil KBITKM ¥ IUIOAY 4yepe3 TeXHIUHI Mpudu-
HU, OCKIJIbKY JIOBXKWHA 3aB's13i MIEPEBUIILYE TOTTYCTUMI
MeXi HOBXWHM O00'€KTIiB, MPUAATHUX [JiI BUTOTOB-
JIEHHSI MiKPOTOMHUX 3pi3iB (TOOTO MpubIU3HO 1 cM).
KpiM 115010, iIHTEHCUBHMI PICT 3aB's13i B JOBXKUHY Ta-
KO>K MOX€ 3MiHUTHU CHiBBiIHOILLIEHHSI BACOTH LIUX 30H.
Tomy, XxapaKTepUCTUKY BEPTUKAIbHOI 30HATLHOCTI MU
HaBeJIM TiIbKY B SIKiCHOMY Bupa3si. HasiBHIiCTb i dep-
TWIbHICTb ABOX BEPTUKAJbHUX 30H TiHEIICIO € MiacTa-
BOIO IIJTA #10T0 KilacudiKarlil K CHHKApITHOTO (3 IeH-
TpaJIbHO-KYTOBOIO IJIaLIEHTAlli€10), 1 IK TapaKapITHOTO
(3 mapieTaabHOIO TJIALIEHTALIi€10) ogHOYacHO. OCKilb-
KU B 3aB's13i JOCIiIKEHNX BUIiB HasIBHI IBi 30HU, BBa-
Ka€eEMO 3a JIOLIiJIbHE HE BU3HAYATH Y Ha3Bi 104y HOro
MPUHAJIEXKHICTh 1O CUHKAPITHOTO ab0 MapakapIHOTO
(dbparmokapITHOTro) THUIY, a IWIIE 3a3HAYUTH KiJIbKiCTh
THi3[I ONTUCOBUM TEPMiHOM — T[Tl YOTUPUTHI3TOBUIA.

MopdoioriyuHa OymoBa HacCiHUHU BUKOPUCTOBY-
€TBCS SIK TAKCOHOMIUHO BaXKJIMBa O3HaKa IS BUIIIiB
pony Epilobium (Seavey et al., 1977). Ilpu ubomy ni-
arHOCTUYHE 3HAYCHHS MaroTh 3arajbHa popma i po3-
Mip HACiHMHU, HasSIBHICTbh 4yOKa 3 BOJOCKIiB, CTPYKTY-
pa MOBEpXHIi Ta iHII 03HaKW. BusiBAeHI HaMu xapak-
TEPUCTUKHN HACIHWH HE BUXOMISITH 32 MEXi OIMCAaHNX B
nmitepatypi (Seavey et al., 1977). Hacinunu E. hirsutum
HaJieXaTh 10 HAUTIOMIMPEHOTO B POJIi TUITY, BOHU TIa-
TMiJI03Hi, 00epHYTOSIENOAIOHI, 6€3 MiKPOMiISIPHOTO
TOTOBIIEHHSI; HAaCiHWHU B E. angustifolium — BY3bKO
00CepHYTOSIMIICITONIOHI 3 HEMPAaBUJIBHO CiTYACTOIO I10-
BepxHelo (Seavey et al., 1977). Uybok 3 BoiockiB xa-
pakTepHUil Uisi OUTBIIOCTI BUMIB pofiB Epilobium Ta
Chamaenerion (Seavey et al.,1977; Shabes, Morozova,
1996) i ciayrye TIpUCTOCYBaHHSIM IO aHEeMOXOpil
(Levina, 1987; Leins, Erbar, 2010).

Tun omylieHHS KOPOOOYKM YacTO BHKOPHUCTOBY-
BaBCS TSI XapaKTepUCTUKU BUMIB poxy Epilobium 3 ni-
arnoctaHo0 MeToro (Dobrochaeva, 1955; Kytovuori,
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1972; Raven, 1976; Solomon, 1982; Strgulc KrajSek
et al., 2006; Snogerup, 2010). Tak, aBTopu Strgulc
Krajsek et al. (2006) ykianu K104 i BU3HAYEHHS
LIEHTPaJIbHO-EBPONENCHKUX BUIIB poay Epilobium 3a
TUIIOM OITyIIEHHSI BEreTaTUBHUX OpraHiB i KOpoOoY-
ku. dng E. hirsutum y Xi1io4i HaBeAeHO HasIBHICTh Ha
KOpOOOUIli OTHOKJIITUHHUX 3aJI03UCTUX TYITMX BOJIOC-
kiB (blunt trichomes) i He3HaYHOI KiTbKOCTI MPOCTUX
3aroCTPeHMX BOJIOCKIB (tapering trichomes) y BepxHiii
yacTuHi Kopooouku (Strgulc KrajSek et al., 2006). Jani
mnst E. angustifolium y Xmodi He HaBeICHi, OCKiTbKHU
el BUI JIETKO BU3HAYA€EThCS 32 MOP@OJIOTIYHUMU
o3HakamMu. OTXe TiITBEPIKEHO, IO THUIT OITyIICHHS
KOpOOOUKM 111 BUAIB pony Epilobium € TaKCOHOMIYHO
BaXKJIMBOIO XapaKTEePUCTUKOIO, ajie ISl BUAIB (hopu
YKpainu 11 03HaKa BKa3aHa HeTOCTaTHhO TOYHO, 30K-
peMa 4acTo HaBOAMTHCS JIMILE OfHA O3HaKa TPUXOM
(TTpUTUCHYTI/BiIcTOBOYpUYEeHI ab0 3aJ103MCTi/He3am0-
3ucri) (Dobrochaeva, 1955).

lcrorene3 mnepukapmito nmnsg FE.  hirsutum i
FE. angustifolium O0yB BUBYCHUIT HAMM BIIEPIIE. YIacThb
TKAHWHU KBITKOJIOXAa MPU YTBOPEHHI CTIHKU HUXXHBOT
3aB's13i B ponuHi Onagraceae Oyna minTBepIkKeHa 3a
JornomMororo MopgoreHeTuyHoro metony (Bunniger,
Weberling, 1968), ToMy Iipu aHali3i CTPYKTYpH Iepu-
Kapriito Ta croco0y 1oro po3KpUBaHHS CJTifl TTaM'SITaTu
PO OTO KOMITJIEKCHY IMPUPOIy — PELENTaKYISIPHY i
KapreuisipHy (OChOBY i MIOIOJUCTKOBY). 3TiIHO 3 Tic-
TOTeHETUYHMM MinxonoM y kKaprosorii (Bobrov et al.,
2009), onrcoBuii TUTI TUIOAY — KOPOOOUKY MOXKHA TT0-
IITATA Ha II'SITh IATHUITIB 3aJeXHO Bill PO3MIIIEHHS
MexaHiyHMX 1apiB. Tak, Kopodbouka Hamamelis-Tuiy
Ma€ TOBCTUII OaraTolIapOBUIl TEepUKapIliii, B IKOMY
JIepeB'SHIIOTh €HAOKaPITiii Ta BHYTPIIIHI 1Iapy Me30-
KapIriro, Kopodouka Forsythia-TUITy XapaKTepU3YETHCS
3MePeB'THIHHIM JIUIIIE BHYTPIIITHIX I1apiB Me30KapITito
(eHmokapriii He IepeB'siHie), Kopobouka Bombax-Tn-
My Ma€ 3[IepeB'sHiJi eK30Kapmili Ta 30BHIllIHI TKa-
HUHU Me30KapItilo, B Kopoboukax Lilium-tumny 3xe-
peB'IHIIMM € IMIle eHIOKapIliii, a B KOpoOOYKax
Galanthus-tuny ckJiepeHXiMHa 30Ha BiICYTHSI.

3aHammMu 1aHuMu, B E. hirsutum ta E. angustifolium
JIEPeB'STHIIOTh OOOJIOHKM KJIITUH JIUIIE y BHYTPIilll-
HiX IIapax Me30KapIlilo Ta B AUCTAJbHUX IiJISTHKaX
IIeperopoaoK, TOMy MH BH3HAYaEMO IICH TUTiA SIK KO-
pob6ouky Forsythia-tumy. 3nepeB'sHiHHS cyOerizep-
MajJlbHOrO I1apy KJITWUH €HAOoKapIilo Oyjo omnuca-
HO 11 iHIuMX BumiB pony Epilobium: E. alsinifolium
Vill., E. anagallidifolium Lam. (E. alpinum auct.),
E. hornemannii Rchb., E. lactiflorum Hausskn. 3 ®enHo-
CKaH[ii, ajie B OpUTiHaJli 3IepeB SHIINI I1ap TTo3HaYe-
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HO sIK 30BHIilIHiI 1map eHgokapiiio (outer layer of the
endocarp) (Kytdvuori, 1972).

PosamillieHHS TIpOBiTHMX MyYKiB y CTiHIII 3aB'a3i Ta
Ccrnocid YTBOpeHHSI CJIifliB HAaCIHHEBUX 3a4aTKiB BUKO-
PUCTOBYBAJIMCh CUCTEMaTUKaMU IJIS XapaKTEePUCTU-
K{ BHYTPIITHROPOAMHHNX TaKCOHIB Y POXUH TOPSIAKY
Myrtales (Eyde, 1982). Tomy B HalIoMy HOCTiIKEHHi
MM 3BEpHYJIM YBary Ha Ili 03HAK! Y JOCTIIKCHIX BUIiB
pony Epilobium. HasiBHiCTh KOMITJIEKCHUX CeNTaJIbHUX
1 TOp3aJIbHUX KIJIOK Y CTiHIII 3aB'sI3i Ta MIPOXOMKEHHS
CJIiIiB HACIHHEBUX 3aYaTKiB ITO TTEPEropoaKax 3aB'si3i
3 1i CTIHKM y LIEHTPaJIbHY KOJIOHKY B JOCJIIXKEHUX BU-
niB pony Epilobium Binnosigae pucyHKamM 3 poOOTH
M.®. Ban Tirema (Van Tieghem, 1871) i manum
O.C. e Boc (De Voc, 1981), HaBeaeHUMU st
Oenothera biennis L. (Onagraceae). BincyTHicTh mnpo-
BiTHUX ITy4YKiB B OCHOBI IIEHTPAJIbHOI KOJIOHKU 3aB's13i
Ta (hOpMYBaHHS CIIiIiB HACIHHEBUX 3a4aTKiB Bil cer-
TaTbHUX TIYYKIiB Y CTiHII 3aB'sI3i TO3HAYAETHCS SIK
TpaHc-cenTajbHa iHHEpBalliss HAaCiHHEBUX 3a4aTKiB,
sIKa BUSBJICHA TAKOX JUTSI iHIITUX TIPEICTaBHUKIB POIM-
Hu Onagraceae (Eyde, 1982).

3aMopdOTOTiYHUMI O3HAKAMU i CITOCOOOM PO3KPH-
BaHHSI, TUM TUIony B podi Epilobium (E. montanum L.)
Oyso ommcaHo gK Strato-capsulae gamo-marginalis,
spargenticarpia columni-dorsicida (HUXXHSI CUHKapIM-
Ha KOpoOouKa 3 IIEHTPaJbHOK KOJIOHKOI0, PO3KPH-
Ba€eTbcs pop3ulinaHo) (Baumann-Bodenheim, 1954),
a00 KopoOoyKa 3MillIaHOTO TUITY: JOKYIiLUIHO-CEI-
tudparanbHa (Hertel, 1958; Spjut, 1994; Leins, Erbar,
2010). 3a iHmmM npuHOMUINOM Kiacudikarliii (Spjut,
1994), ruin Epilobium cnin xnacudikyBaTu SIK TUTiI-aH-
TOKapIiif, TOOTO Mia, chopMoBaHU 3a yyacTi iHIIUX
YaCTHUH KBITKH, 30KpeMa TUIiI 3 HUKHBOIO 3aB'SI3310.

PoskpuBaHHSI TJIOAY B JOCHIIKEHUX BUIIB POIY
Epilobium 3abe3medyeTbcsl OMHOYACHO TBOMA TUIIAMM
MO3[0BXHIX IIIJIMH — MOp3aJlbHUX i cenTudparaib-
HUX, 9K i B Oenothera biennis, B siKoi cenTudparajibHi
ITMHU (POPMYIOTBCS B MICIISIX BiTOKPEMJICHHS Tiepe-
TOPOJIOK Bifl LIEHTPpaJIbHOI KOJIOHKM 3aB's13i (Odintsova,
2016). 3a H.H. Kamenom (Kaden, 1962, 1965), ko-
pobouka B poauHi Onagraceae HWUXHSI CHUHKapIIHA,
YOTUPUUWICHHA, PO3KPUBAETHCS JTOp3UJIaTePaIbHO,
LLIJISIXOM "pO3IIEIUIEHHST B3J0OBX CEPEAMHHUX KUIJIOK
TUIOJOJIMCTKIB 1 MeperopoaoK, BHACIIIOK YOTO CTy-
KM BiTOKPEeMIIOIOTHCS Bifl HEPO3IiJIeHOT KOJIOHKH, sIKa
30epiraerbes B ueHTpi” (Kaden, 1962: 502). biuni wmii-
JIMHY TIPY LIBOMY MOXKYTh TIPOXOIUTH B CEpeIHill yac-
THUHI ITIEPErOPOAKU.
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Ha Hamy nymky, Takuii crocid po3KprMBaHHS KO-
poOOYKM, KOJU AOJATKOBI IIJIMHU YTBOPIOIOTHCS HE
B IIepUKapIlii, a B IEperopo/Lli, TOUHillle Ha3MBaTu He
JlaTepajbHUM, a cenTudparajibHUM, 30epiratoun Tep-
MiH "naTepaabHUil" 1S TIO3HAYEHHSI JOAATKOBUX IIIi-
JIVH y TIepUKapii, po3MillieHUX 300Ky Bill JOp3aTbHOL
mronHu (Odintsova, 2016). HaMu BcTaHOBIIEHO, 1110
poskpuBaHHs 1ony Epilobium noB'sa3aHo 3 nudepeH-
Liali€eo neperopoJoK Ha YacTKOBO 3[ePEB'STHIY AMC-
TaJIbHY YaCTHHY, 110 BiIOKPEMITIOETCS PAa30M i3 CTYII-
KOI0, Ta BATOHYEHY MPOKCUMAJIbHY, SIKa 3aJIUIIAETHCS
Pa3oM i3 IIEHTPAJTbHOI KOJIOHKOIO. JIJIsI po3KpHBaHHS
IUIOJy HE MAa€ CYTTEBOIO 3HAYEHHS 30HATbHICTh TiHe-
1Ie10, OCKIJIbKM IIEHTpaJIbHa KOJIOHKA 3aB'si3i 3a1uIa-
€TbCS 1IUTICHOIO B 000X 30Hax. BpaxoByiouu po3Mmi-
IIEHHS JOp3aJibHUX IIUJIMH B OTUIONHI, SKUI (opMy-
€ThCS 3 HIDKHBOI 3aB's13i, OYJIO 3aIIpOITOHOBAHO HA3M-
BaTH TaKUii CIIociO po3KpUBaHHS KOPOOOUKM HUKHIM
turoM poskpuBaHHs (Odintsova, 2016). Otxe, Mop-
¢oreHeTMYHMIA TUTI TIJIOAY B JOCTiAXXEHUX HAMU BUIiB
MOXe OyTM BM3HAUYCHWI SIK HIDKHS YOTHPUTHI3IOBA
Jop3ajbHO-cenTUdparajibHa KOpoOoUyKa 3 CUHACLIMIi-
aTHOIO Ta CUMILTIKAaTHOIO 30HAMM.

Bucnosku

Y  pesyabraTi  AocCHimKeHHST  MiKpoMmopdoJiorivy-
HOI Ta aHATOMiuyHOi1 OynoBU IuUtony B E. hirsutum i
FE. angustifolium BusiBIeHi HOBi 0COOJUBOCTI MOpdO-
Ta TiCTOreHe3y IUIO/Y, a TAKOX JT0JaTKOBI 03HAKU, SIKi
€ TMEepCHeKTUBHUMHU Y BMKOPUCTAHHI UISI TAKCOHO-
MiYHOI peBi3ii pody. 30KpeMa, BUSBICHO BiAMiHHOCTI
MiX BUAAMM B IHTEHCHUBHOCTI MO3M0BXHbLOIO POCTY
3aB's13i, (OpMi amekcy KOpOOOUYKM, THUITL OIYIICHHS
toay. BctaHOBIIeHI crijibHI O3HAKM ILUTOMY, SIKi paHi-
1Ie He TOCTiKyBaIICh, 30KpeMa, OTlaaHHS BEPXiBKHU
Iaxy 3aB's3i mmig yac (opMyBaHHS ITIIONY, HAsIBHICTB
CMHACIUAIaTHOI Ta CUMILIIKaTHOI 30H Y 3aB's3i, 31e-
PEB'sTHiHHSI BHYTPIIITHIX IIIapiB Me30KapIlito, TpaHC-
cerTajibHa iHHepBallisl HaCiHHEBUX 3ayaTkiB. Busis-
JIECHO PO3KPWBAHHSI TUIOMY IUISIXOM BiTOKPEMIICHHS
Bill LIEHTpaJIbHOI KOJIOHKU YOTUPHOX T-TOAIOHUX CTY-
JIOK pa3oM i3 MUCTATbHUMM YaCTMHAMU TIEPETOPOIOK
3aB's3i.

Ionsiku

Asmopu  eucnrosarwroms  wupy nooaxy €eeeny Co-
cHoscokomy (JIveie, Ykpaina) 3a Koncyabmauyilo ma
npedcmasneny aimepamypy, a makoxc Andpiro Kosanv-
uyky (leavcinki, Qinaandis), Mupocaasy Illesepi (Ku-
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ie, Yxpaina) ma Thierry Deroin (Ilapuxc, @panuis) 3a
Haoawy aimepamypy.
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JIbBiBCHKMIA HalLliOHANBLHUIA YHiBepcUTET iM. IBaHa PpaHka
ByJ1. [pymiescbkoro, 4, JIsgiB 79005, Ykpaina

Buytpimns 6ynosa miony Epilobium hirsutum ta E. angusti-
Jolium BUBUYEHA 3a TOITOMOTOIO CBITJIOBOTO MiKpOCKOTIa 3 Me-
TOIO MOLIYKY HOBMX TAKCOHOMIYHO BaXJIMBUX O3HAK B POAi
Epilobium. BusiBieHo, 1110 TOCTiIXKEeHi BUAU BilPi3HSIOTHCS
32 iHTEHCHUBHICTIO POCTY IUIOAY B IOBXHWHY i XapaKTepoMm
ONYIIeHHsT CTiHKU Tutoay: B E. hirsutum TUtin BKpUTHUIA OfT-
HOKJIITHHHUMU 3aJI03UCTUMU TPUXOMAMMU Pi3HOI TOBXUHU,
a B E. angustifolium — mpocTUMU CEPIIONONIOHUMU TaKUMHM.
OrmoneHb Kopobouku chopmoBaHuii 9—13 mapamu KJIiTUH
y TpaHsIX IUIOAY Ta 3 MOTOBLIEHUMHU pedpamu. Ex3okaprmiit
Ta SHIOKAapIliii OJHOIIAPOBI Ta He3IepeB'sHiTi, a B Me30-
Kaprmil npeacraBjieHi MexaHiuyHa TKaHWHA 3 MOTOBILIEHUMU
He3IepeB'sSTHITMMU 000JOHKaMU, XJIOPEHXiMa 3 TOOAWHO-
KMMU TIOBITPSIHUMU TOPOXHUHAMU, a TAaKOX MeXaHiuyHa
TKaHMHA 31 3AePeB'SHIIMMU KJIITUHHUMU 000JIOHKAMMU, SIKa
dopmye BHyTpilrHiI 1—6 mrapiB Me3okaprmiro. Kapkac turomy
CTAHOBJIAATb YOTUPU KPYIHi CENTalbHI i YOTUPU JOP3aJIbHi
KWJIKW, XWUBJIEHHS HACiHHMX 3a4aTKiB TpaHC-CeNTalbHe.
Po3kpuBaHHST TIOMY 3MiICHIOETHCS HUIIXOM (OpMyBaH-
HS IBOX TUIIiB MO3MIOBXHIX IIIMH, SKi TPOXOASITh Y3I0BX
JIOP3aJIbHUX KWUJIOK Ta B CEePeIHill YyacTUHI Ieperopoiaox.
VY npoiieci po3KpuBaHHS TUIOAY Bil LIEHTPaJIbHOI KOJIOH-
KU 3aB's13i BiTOKPEMJTIOIOThCS YOTUPU T-TOmiOHI CTYJIKA 3
MPUKPITIEHUMU TUCTAIbHUMM YacTMHAMU TI€PEeTOPOJIOK,

VKp. 6OT. XypH., 2017, 74(6)

a LIEHTpaJibHa KOJIOHKA Pa3oM 3 IMOTOHIUEHUMU MPOKCU-
MaJTbHUMU YaCTUHAMHU TTePETOPOIIOK 30epirafoThest B IEHTPI
oy no onananHst. [Lnin E. hirsutum ta E. angustifolium cnin
BU3HAYATH SIK HIDKHIO TOP3aTbHO-CeNTU(hparajibHy YOTUPU -
THi310BY OaraToHaCiHHEBY KOPOOOUKY 3 CUHACIIMIIaTHOIO Ta
CUMILTIKaTHOIO 30HaMU. 3a TiCTOTEHETUYHOIO CTPYKTYPOIO
MepuKapIiito Kopodouka TOCHiIKeHUX BUIIB BiMOBiAa€ KO-
poboulli Forsythia-Tunmy.

KirouoBi ciioBa: HUXXHSI KOpoOOUKa, CTPYKTypa
rnepuKapIlito, 30HU riHelelo, cenTudparajibHe
PO3KPUBAHHS TUIOY, TICTOTEHETUIHUI TUIT TUTOILY

OnunioBa A.B., Knumouu H.b. Anaromo-mopdoaornye-
cKoe ctpoenne mioaa Epilobium hirsutum u

E. angustifolium (Onagraceae). YKp. 60T. XypH., 2017, 74(6):
582—-593.

JIbBOBCKMIT HAIIMOHAILHBIN YHUBEPCUTET

uM. MBana ®@paHKo

ya. [pymeBsckoro, 4, JIbBos 79005, YkpauHa

Buytpennsis crpykrypa miona Epilobium hirsutum u E. an-
gustifolium M3ydeHa o[ CBETOBBIM MUKPOCKOIIOM C IIEJIbIO
MOKCKa HOBBIX TAKCOHOMUYECKH BaXKHBIX TPU3HAKOB B POJIE
Epilobium. YcTaHOBJIEHO, YTO UCCIEIOBAHHBIC BUIbI Pa3ii-
YaloTCsl MHTEHCUBHOCTBIO POCTA TUIOMA B IUTMHY U XapaKTe-
POM OITylIeHUsI CTeHKU Tuioaa: y E. hirsutum 1o onyiieH
ONHOKJICTOYHBIMM KEJIC3UCTBIMU TPUXOMaMM Pa3IMIHOMN
nuHbl, a 'y E. angustifolium — TIpOCTBIMM CEPIIOBUIHBIMU.
OKOJIOTIJIONHUK KOpOoOOUKM obOpa3oBaH 9—13 cirosimMu Kie-
TOK B I'paHsIX IJ10Ja U ¢ YTOJIIEHHBIMU pedpaMu. DK30Kap-
MU U SHIOKAPIUi OMHOCIOMHBIE Y HEOIPEBECHEBIIUE, a
B ME30KapIuy TMPeNCTaBIeHbl TOJICTOCTEHHAs] TKaHb C He-
JIMTHU(UIIUPOBAHHBIMU 000JIOYKAMU, XJIOPECHXMMA C BO3-
JIYXOHOCHBIMM TIOJIOCTSIMHM, a TakKKe MeXaHW4ecKash TKaHb
C OJIpeBECHEBLIMMHU 000JOYKaMM, KoTopas (HOpMUpPYET
1—6 BHYTpeHHMX cJoeB Me3okaprnus. Kapkac mioma oopa-
3YIOT YEThIPe KPYITHbIC CENTaJbHBIC W YEThIpEe H0p3aTbHbIC
KUJTKWA;, BOMOCHAOXEHUE CeMsI3a4aTKOB OCYIIECTBIISIETCS
TpaHC-CeNTalbHO. BCKphIBaHME TUTONA OCYIIECTBISICTCS Ty~
TeM (pOpMHUPOBaHUS ABYX TUIIOB IIPOIOJIbHBIX IIIEJIeii, KOTO-
pble MPOXOIAT BAOJb JOP3aJIbHBIX XKWJIOK U B CPeTHEH yacTn
rneperopoaok. B mpoliecce BCKpbIBaHUSI 1014 OT LIEHTPaJIb-
HOW KOJIOHKM 3aBsI3U OTHEJSTIOTCST 4eThipe T-o0pas3Hble
CTBOPKH C IMPUKPEIJICHHBIMHU IUCTATbHBIMUA YaCTIMHU TIepe-
TOpPOJIIOK, a IEHTpaJbHAsl KOJJOHKA BMECTE ¢ YTOHYCHHBIMU
MPOKCUMAJIbHBIMM YacTSAMHU TI€PErOpOIOK COXpaHSIETCs B
LieHTpe Tioaa a0 ee onaaeuus. [lnon E. hirsutum v E. an-
gustifolium cnenyer omnpeaeasaTb KakK HUXHIOK 10p3ajib-
HO-CeNTU(dparajbHyl0 YeTHIPEXTHE3MHYI0 MHOTOCEMEHHYIO
KOpPOOOUKY C CMHACUMIMATHON M CUMIUIMKATHOW 30HaMMU.
[cToreHeTnyeckast CTPyKTypa KOPOOOUKM COOTBETCTBYET
Forsythia-tuny.

KiroueBbie cjioBa: HUXHSISI KOPOOOUKaA, CTPYKTypa
TepUKapIvsi, 30Hbl THHELesI, cenTudparaibHoe
BCKPbIBaHME IJI0/1a, TUCTOTEHETUYECKU I TUTT TTO/1a
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Caimniii mamari npodecopa
Bononumupa Kocrsantunosnua M’ AKYIITKA
(10 95-pivys Bia AHS HAPOIIKEHHS)

15 rpymas 2017 p. BUIOBHIOETbCS 95 pOKiB 3
mHsT HapomkeHHsS B.K. M'akymka. Bomommmup
KocrantnHoBrMY HapomuBcs B 1922 poui B M. 2Kme-
puHKa BiHHU1IbKOI 0671acTi B 6aratomiTHiii cim'i. Moro
batbko — M'sikymko KoctsHTuH €pemiiioBud OyB
MPOCTUM poOiTHMKOM, MaTh — OneHa IpuropiBHa —
JIOMOTOCTIOIapKOIO.

[Ticns 3akiHuyeHHs cepenHboi mKkoau B 1940 p. Bo-
soguMup KOCTIHTMHOBWY BCTYNUB 10 BaKMHCHEKOTO
BiliCbKOBOI'O YYMJIMIIA 3€HITHOI apTUiepii, a 3 rpyaHs
1941 p. no nunHg 1942 p. 6paB yyacth B 06opoHi Ce-
BacTomnoJis. Iin yac ogHoro 3 60iB Ha CanyH-Iopi OyB
TOpaHeHWH, MOTPANuB y TOJIOH. Y TpaBHi 1945 p. mi-
CJIsS1 BU3BOJICHHS 3 MOJIOHY i MPOXOMXKEHHS YMCETbHUX
nepeBipok Bonomumup KOCTSIHTMHOBUY BiIHOBUB
BilicbkOBe 3BaHHS i HanpukiHui 1945 p. nemoo6inizy-
BaBcs. [Ipotsirom 1946—1948 pp. B.K. M'sky1iiko rpa-
1[I0BaB Y JieTo CT. ZKMepuHKa KOUerapom, a 3rofioM Io-
MiYHMKOM MalllMHicTa.

© B.K. KOHOBAJIbYVK, O.C. KO3bJKOB, A.I. KYIIHIP,
M.M. ®EJOPOHYYK, 2017

594

YV 1948 p. Bonomumup KOCTSIHTMHOBUY TOCTY-
IIMB Ha JIicCOrocronapchkuii (akynasreT JIbBiBCHKOTO
cinbebkorocnonapebkoro iHctutyty (JICTT), saxuit
3aKiH4YMB 3 BinzHakot y 1953 poui. ITicasa mporo mpa-
1[IOBaB CTapIlIUM JJaOOpaHTOM Ha Kadeapi 3araJjbHOro
niciBauursa JICII, a B 1955 p. OyB mepeBeneHuii 1o
JlicoTexHIYHOTO iHCTUTYTY, Ie MPALIOBAaB Ha Tili caMilt
nocaai 1o 1959 poky. ¥V 1960—1962 pp. Boaoaumup
KocTaHTHHOBIY IpallioBaB aCUCTEHTOM Kadeapu 3a-
rajbHOTO JiciBHULTBA. TyT BiH po3moyaB poOOTy Haj
IHCepTaIi€lo, gKa Oya IMpUCBSIYCHA BUBYCHHIO Ye-
pellHi B JTicax 3axiqHuX obaacTeil YKpaiHu.

3 1963 poky HaykoBe xutts Bojomumwupa Koc-
TSHTUHOBMYA TTOB's13aHe 3 KueBoM, Nie BiH crioyaTKy
MpaLoe MOJOALIMM, a 3 1966 p. — cTaplIMM HayKo-
BUM CITiBPOOITHUKOM Bifily reoboTaHiku [HCTUTYTY
ooraniku iMm. M.I. XonomHoro.

VY 1966 p. Bononumup KOCTIHTMHOBMY YCIiLIIHO
3aXMCTUB KaHAWAATCHbKY Aucepraiilo Ha Temy "Ye-
peurns (Cerasus avium (L.) Moench) y sicax 3axiqHux
obnacreit YPCP", 3a pesynbsraramu siKoi Oyjia BUgaHa
MoHorpadist "Uepenrns B micax Ykpainu" (Kuis: Hayk.
nymKa, 1972), a B rpyaHi 1974 p. — 1OKTOPChKY AUCEDP-
tanito "CocHOBI yicu piBHMHHOI yactTuHu YPCP", gxa
oyna BugaHa y 1978 p. B ocraHHiii po®oTi HaBeaeHO
ICTOpUYHUIT OIUC PO3BUTKY i1 Teorpadiio COCHOBUX i
LLIMPOKOJUCTSIHO-COCHOBUX JIiCiB YKpaiHM, OMUCAHO
3aKOHOMIPHOCTI MOIIMPEHHS Ta Te000TaHIYHY XapaK-
TEPUCTUKY COCHOBUX Ta HIMPOKOJMUCTSIHO-COCHOBUX
JIiciB, BU3HAYEHO iXHIO MEPBUHHY 0iOJOTiUYHY MTPOIYK-
TUBHiCTb. ABTOPOM PO3p00JIeHi Gi0JIOTiYHI OCHOBU Be-
JIEHHsI TOCIIOAapCcTBa B COCHOBMX Jlicax, IXHE BiTHOB-
JIEHHS, MiABUILEHHS MPOAYKTUBHOCTI Ta palliOHaIb-
HOTO BUKOPUCTAHHSI.

Vrponox 1974—1978 pp. Bonogumup Koctsarm-
HOBMY TIPAIIOE 3aCTYIMHMKOM IHPEKTOpa 3 HayKOBOI
po6otu IHcTUTyTy G0TaHiku iM. M.I. XonomHoro i 3
1976 p. — 3aBimylouuM BiImily eKOJIOTii Ta OXOPOHU

Ukr. Bot. J., 2017, 74(6)



POCITMHHOCTI, OUTBIIICTh (PaxiBIIiB SKOTO paHillle mpa-
wroBanu min kepiBHUUTBOM akanemika I1.C. Tlorpe0-
HSIKA.

3HayHYy YaCTUHY CBOTO HAyKOBOTO XWUTTS Bosomu-
mup KOoCTIHTUHOBUY NMPUCBITUB TTEAArOTiYHIN TisIb-
HocCTi y BULIii mkosi. Tak, y 1980 p. iioro 6ys10 o6paHo
Ha Tocajay 3aBigyBaya Kadeapu AEHIPOJIOrii Ta 0X0-
POHM MPUPOAU YKPATHCHKOI CLTbCHKOrOCHOIAaPCHKOI
akageMii (HuHi HYBIll Ykpainu), a B 1982 p. BiH oT-
prMaB 3BaHHS npodecopa. Ilix yac podboTu B yHiBep-
cureti B.K. M'siky1iko 30ocepeivB yBary Ha BUBYCHHI
JIICOBOI €KOJIOTil, HeIepeBHUX PECYPCIB JIiCY, pe3yJib-
TaTOM YOTO CTaB BUITYCK KOJIEKTUBOM Iioro kadeapu
psiay METOAMYHUX TTOCIOHUKIB.

3a Bech Mepiosl CBOET HAYKOBOI Ta MEAATOriYHOI PO-
6ot Bonogumup KocTIHTMHOBUY OmMyOJIiKyBaB IO-
Haza 200 HayKOBUX i HABYaJIbHO-METOAMYHUX TIpallb.

IMing xepiBHunTBOoM B.K. M'sIKylika 3axuiieHO

OinblIe OecATH AucepTalliil, 30Kkpema cepel aBTOPiB:
M.M. Beamins, 1. Bymap, O.C. Ko3sbsikos, B.K. Ko-
HoBaJIbuyK, A.l. Kyminip, B.1. Meabnuk, I1.T. ImioTa,
I1.H. TaproHcbKuii To1io.

Bonognmup KoctsHTMHOBUY OYB LIMPOIO, YyIHHOIO
il BiIKpuTOIO JIOMMHOW. MOro BUpI3HSIM TPSAMOIi-
HIMHICTh, iHKOIM KPUTUYHE CTaBJICHHS 10 KOJIET, ajie
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BOAHOYAC BiH OyB JOOPO3UWIMBUM i YECHUM 0O iH-
ux. 3aBXIU AoIoMaras JIIoAsiM J0OPUM CJIOBOM i pe-
aJlbHUMU cripaBaMU. BiH 1100MB Ipupoay i BMiB HElo
MWJIYBaTHCSI, IIHYBaB CIIJIKYBaHHS 3 OXHOMYMIISIMU.
[IIanyBaB cBOIX CTapIIMX KOJIET i BUNTEIIiB, OCOOJUBO
I1.C. TlorpeGHsika, 3 IKAM MpallOBaB MEBHUI Mepi-
on, .M. [lobpouaeBy, moapyxxs 3epoBux — Mapiio
AxiBHy Ta Koctsa JIMutpoBuya, 10aB mpo 30epexxeH-
Hs1 IXHBOTO HAyKOBOT'O CMAJKy Ta BASYHOI MaM'sITi Mpo
Hux. CBO€IO TIpalleTIO0HICTIO, CIIpaBaMU Ta JI000B'T0
no baTbKiBUIMHU W pigHOI 3eMJli, BiH OYyB SICKpaBUM
MIPUKJIATOM IS iHIITHX.

o nHaykoBoro mnopo6ky B.K. M'axyika, Ge3rie-
pEUHO, 3BepTAaTUMYThCSl HUHIIIIHE Ta MPUIAJCIIHI 1O~
KOJIIHHST JIICIBHUKIB Ta Te000TaHiKiB, a TaM'saTh IO
Bonoaumupa KocTssHTMHOBMYA HA3aBXKIW 3aTUIINTh-
CsI B CEPIISIX TUX, XTO OTO 3HaB.

Bonogumup KocTIHTUHOBUY pa3oM 3 APYKUHOIO
Taicieto fkiBHOO M'sikymiko (OMenbuyk) BUXOBa-
au aBox cuHiB — KoctaHtuHa Ta AHapis. I[Tomep
B.K. M'akyniko 28 mororo 2011 poky, moxoBaHuii Ha
Micbkomy (bepkoBeubkomy) KiaagoBuilli B Kuesi.

B.K. KOHOBA/IbYYK, O.C. KO3bAKOB,
A.l KYIITHIP, M.M. ®E/JOPOHYYK
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Btparn Hayku
In Memoriam

ITPOITAHHA 3 EITIOXOIO.
ITam’ari Koctaaruna Mepkypiiiobuaa CUTHUKA
(1926-2017)

22 ngunHg 2017 — cymMHUR JeHb UIST KOJEKTUBY
Inctutyty Ootaniku iMm. M.I. XonomHoro, mis
OoTaHikiB YKpaiHM Ta iHIIMX KpaiH, IJIs BCiX, XTO
3HaB IO JIIOOMHY. YKpaiHcbKa OOTaHiuHA HayKa
3a3Haja BaXKOl BTpaTU — IMEpecTanio OUTUCS ceplie
BU3HAUYHOIO  BYeHOro-¢itobionora, opraHizaropa
HayKH, TTOJIITUKA Ta TPOMAaICHKOIO disda, IOYeCHOTO
nupektopa IHctuTyty OO0TaHiku, akagemika HAH
Vkpainn Koctsarnaa Mepkypitiopnaa CUTHUKA.
KoctsHtuH MepkypiiioBud HapomuBcsi B 1926 p.
y M. Jlyranceky. Ilicnst 3akiHyeHHs1 JlyraHChKOTO
nenaroriyHoro iHcTUTyTy iM. T.I. [lleBueHnka B 1949 p.
BiH PO3MOYaB CBOIO TPYIOBY AiSUIBHICTb Y LIBOMY X
IHCTUTYTI Ha Tocai acucTeHTa, a 3 1950 p. i 1o KiHLs
XUTTS mpaioBaB y cucteMmi HauioHaibHOI akamemii
HayK YKpaiHu, e MOpoMIIoB LIISAX Bif acmipaHTa
IHCcTUTYTY ©OOTaHiKM [0 #Oro auUpeKkTopa, Bil
KaHIMIaTa HayK — o akagemika. [1ig 6e3nmocepenHim
KepiBHULITBOM Ta 3a ocoducroi yyacti K.M. CutHuka
y 1970-1i poku Oynu 3amoyaTKOBaHi JOCTiIKEHHS
3 0i0- Ta XEMOCUCTEMaTMKHM POCJIMH, 3aKIaJeHO
OCHOBU [IJISI TIONAJIBIIIOTO PO3BUTKY TEHETWYHOI Ta
KJIITUHHOI iHXeHepii pocauH B Ykpaini. Pizionor
3a (paxoM, 3 4yacoM BiH CTaB IOCJIiZOBHUKOM ineit
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akanemika M.I. XonomHoro, 3poOMBILIM BaroMui
BHECOK Y PO3POOKY HOro BUEHHS MPO (PiTOTOPMOHU.
I3 3acTrocyBaHHSIM Cy4acHMX METO[IB €JIEKTPOHHOI
Mikpockorii Ta uuroximii KoctssHtua MepkypilioBu4
pa3oM i3 KojieTaMy pO3MoYyaB CUCTEMHI JOCIiIKEHHS

(iToropMoHanbHOI ~ peryasuii  MpOUeCiB  XKUTTE-
JiSITBHOCTI KOpEeHsl, TMCTKa Ta cTeba.

VYueHuit crosgB OiIsI  BUTOKIB  HapOIKEHHS
B YKpaiHi HOBOi rany3i Oiojorii — iHXeHepHOi

OoraHiku. Binkputrst cminbHO 3 akagemikom HAH
Ykpainu 10.10. Ilieboro Ta iHIIKMMU KoJieraMmu siBUIIa
JIBOOATBHKIBCHKOI'O yCHAAKyBaHHS IIJIA3MOIEHIB CTalo
OAHUM i3 HaWBUAATHIILIMX JOCSITHEHb BITYM3HSIHOI
HayKM, 110 BiIKPUJIO TIEPCICKTUBM CTBOPEHHS
F€HeTMYHO 3MiHEHUX oOpraHi3miB. BHCHOBKU TIpo
ocobnuBy noBeniHky suep i JHK-BMicHux opranen
MpYU COMaTUYHIN ribpunuszailii, oTpuMaHi B poboTax

K.M. Cwutnuka, PI. byrenko Tta l0.}O. Ine6wu,
HUHI  BBaXalOTbCSI OCHOBHUMM  ITOJIOXECHHSIMH
TpaHCMICiifHOI TeHeTMKM. 3a YCHillHY po3poOKy

¢yHIaAMEHTAJILHUX OCHOB KJIITUHHOI Te€HETUYHOI
iHKeHepil pociauH rpyna (QaxiBIiB Ha 4Yoiai 3
Kocraatnnom MepkypiiioBnuem y 1984 p. Oyna
Bim3HaueHa J[lepxkaBHoto mnpemieiro CPCP y ranysi
HayKM i TEXHIKU.

Haykosa gistneHicTs K.M. CuTHuKa 6arato pokiB
Oyna mMoB's3aHa 3 MUTAHHAMU KOCMIiuHOI OioJorii.
3aBasiku omy B Akanemii Hayk YkpaiHu OyJo
OpraHi3oBaHO KOMIUIEKCHI JOCJIIKEHHSI BIUIMBY
(pakTOpiB KOCMIYHOTO TMOJBOTY Ha PICT, PO3BUTOK
Ta KUTTEMISJIBHICTh MPOKAPiOTHUX Ta €yKapiOTHUX
OpraHi3MiB. 3a MK POOIT i3 IOCTIMKEHHS 3aKOHO-
MipHOCTeil POCTYy # PO3BUTKY MiKpOOpraHi3aMiB B
YMOBaxX KOCMIYHOTO ITOJIbOTY OUYOJTIOBAaHUI HUM KO-
JIeKTUB yaoctoeHo JepxaBHoi nipemii YPCP B ramysi
Hayk# i TexHiku (1979 p.). KoctsatiH MepKypilioBu4
OyB OJHUM i3 aBTOPiB TMpOrpaMu YKpaiHCHKO-
aMEepUKAHCHKOTO  EKCIIEpMMEHTY, IIOB'SI3aHOTO 3
MOJBOTOM Yy KOCMOC YKPAaiHChKOTO KOCMOHAaBTa
JI.K. KageHioka Ha KocmivHOMY Kopaouti «Komymoist».

Ukr. Bot. J., 2017, 74(6)



TTuTaHHs €KOJI0Ti1, OXOPOHU ITPUPOIN,(POPMYBAHHST
€KOJIOTIYHO1 KYJBTYPU 3aBXIU 3aliMaii YiJibHE Miclle
B HayKoBiit nistmbHOCTI KoctsiHTMHAa MepkypilioBuua.
ITin itoro Oe3mocepeaHiM KepiBHULTBOM  OyJIO
MArOTOBAEHO KOJIEKTUBHY MoHorpadito "OxpaHa
BaXHEWIINX OO0BEKTOB YKpauHbl, benopyccuun wu
Monpgasun". 3aBasgku Typootam K.M. CurHuka 0yJo
CTBOpPEHO 1Ba OiocepHMX 3aroBiIHMKW Ta HU3KaA
IHIIMX TIPUPOIHO-3aMOBiAHUX TepuTopiii. Haykosiii
i TIpUPOJOOXOPOHHIN TpOMaAChKOCTI BigoMi HOro
MoHorpadii, MiAPpYYHUKU Ta JOOBIIHUK 3 €KOJIOTii,
OXOPOHM JOBKULIS, IIyOdikamii Ta MipKyBaHHS
moao 6iocdeposorii Ta HoochepoJiorii. ITpoTsirom
b6aratbox pokiB KocTssHTUH MepKypilioBUY 040JIIOBaB
HamionanbHuii  KomiteT YKpaiHM 3 mOporpamu
IOHECKO "JTronnHa i 6iocepa”. YUumano 3ycwmiib
BiH IOKJaB 10 CTBOpeHHS YepBOHOI KHUTU YKpaiHu,
0yB pemakTopoM ii miepiroro BugaHHs (1980), a Takox
aKTUBHO JOJYYMBCS A0 akKaJeMiyHUX MyOsikalii
HayKoBoOi criaamuHu akageMika B.I. BepHancbkoro —
TBOPLS BUYEHHS TTpo Giocdepy.

K.M. CutHUK — aBTOp, CIIiBaBTOp Ta pPeIaKkTop
noHan 1000 (!) HaykoBMX, HayKOBO-TIOMYJSIPHUX,
MyOJiLIMCTUYHUX POOIT, OMyOJiKOBAHUX Y YUCIEHHUX
BITYM3HSHUX Ta 3aKOPIOHHUX BUTAHHSX, Y TOMY YUCJi
35 MoHorpadiii, HaiBiTOMIIIUMU 3 SIKUX € "Puszno-
JIOTO-OMOXUMWYCCKIE OCHOBBI POCTa PacTCHMIA"
(1966), "JlronnHa i Giocepa" (1971), "dusnoaorust
kopHs" (1972), "®uzuonorusiaucta” (1978), "Cnusinue
MPOTOIJIACTOB M TEHETUYECKOE KOHCTPYMPOBAHME
BoIcIIX pacteHuit" (1982), "PacturenbHas KireTka
MpU U3MEHEeHUM Teodusmyeckux ¢akTtopon” (1984),
"Teicsruenuctauku” (1984), "KnetouHas wHXeHEpUs
pactreruii” (1984), "Boranuueckne terpamu” (1986),
"buocdepa. DOkomorus. OxpanHa mpupoasl” (1987),
"TopMoHaTBEHMIT KOMIUIEKC pocinH i TpubiB” (2003),
"Bonogumup BepHancekuit i Akamemis"  (2006).
IIpoTtarom cBoro XuTTd B Hayli BiH migrorysaB 20
mokTopiB Ta 30 KaHOWOATIB HayK, sIKi IIPaIfOIOThH
He Juile B YKpaiHi, ajie it y 6aratbox KpaiHax CBiTy.
Cepen #oro y4yHiB — OOWH akKaJeMiK i TpW YJIeHU-
kopecriongeHTy HAH  Vkpainu. TpuBanuii 4yac
BiH OyB rosoBoo Kowmicii 3 BHUBYEHHS CIaIlIMHU
akanemika B.I. BepHaacbKoro, uyjeHOM penkoJierii
KypHalliB ~ "YKpalHCbKUiI  OOTaHIYHUIT  XypHan",
"BicHuK XapKiBCBKOTO HAIIOHAJIBLHOTO arpapHOro
yHiBepcurery” (Cepis  biosorisg), "®usnonorus
pactenmit”" (Pocist), "borarmueckuii xxypHan' (Pocis).
Ho kiHug cBoro Xuttsd KocTaHTuH MepkypiiioBuu
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OyB MOYECHUM AUPEKTOpoM IHCTUTYTY OOTaHiKu
iMm. M.T. Xonoagnoro HAH Ykpainu.

Ynponosx bGaratbox pPOKiB KoctssHTrH
MepkypilioBUY TIOEAHYBAB HAyKOBY pPOOOTY 3
HayKOBO-OpPraHi3aliifHO JisUIbHICTIO, 00iiiMarouun
MOCaay KepiBHUKA HAYKOBO-OPraHi3alliftHOTO BilAiTy
Mpe3unii AH YPCP (1962—1966), T0JIOBHOIO BUEHOI'O
cekpetapst HAH VYkpainu (1966—1970), akanemika-
cexpetapsl Bimminenns 3aranbHoi Oiojiorii (1972—
1974), Bime-mpe3uaeHTa, a IT3HIIIE TEPIIOro Bille-
npe3uaeHTa Akagemii Hayk YkpaiHu (1974—1988).
CminbHo 3 ipe3nneHToM HamioHanbsHoT akageMii Hayk
Vkpainn akagemikom bB.€. IlaToHOM BiH aKTHMBHO
pO30yI0BYBaB BITYU3HSIHY HayKy, COPUSIB BiIKPUTTIO
0araTboX HayKOBUX ILeHTpiB Axanmemii y JIbBOBI,
Jonenpky, Xapkosi, Opgeci, HAHIMpONeTpOBCHKY,
MiKJIyBaBCs MPO COLiabHY 3aXUILEHICTh Ta 100pOOyT
HayKOBUX IpalliBHUKIB.

K.M. CuTHuUK cTaB BiIOMUM i $SK TMOJiITUYHMIA
Ta TPOMAACBKUI mig4. 30KpeMa, BiH OyB UJI€HOM
LK Kowmmaptii Yxpairm (1982—1990), obupaBcs
nenytatoMm BepxoBHoi Pagu YPCP X ta XI cknukaHb,
oyB Tonosoio BepxosHoi Pagu YPCP X ckinmukaHHS,
HapogHUM JnemnytatoM BepxoBHoi Pamu VYkpainu
T (1998—-2002) Tta IV (2002—2006) cKIMKaHb,
ovooBaB miakomiter Kowmitety BepxoBHoi Pamu
VYKkpaiHu 3 nutaHb HayKu Ta OocBiTU. BiH OpaB yyacTb
y MiATOTOBLI 0araTbOX HOPMATUBHUX TOKYMEHTIB, SIKi
CTOCYIOTBCSI OXOPOHU Ta 30€peXXeHHST HAaBKOJIUIITHBOTO
CcepenoBUIIIa, (GyHKIIIOHYBaHHS HauioHnanbHoi
akamemii Hayk YKpaiHu, po30ymioBM BUIIOI Ta
CepeIHbOI IIKOJIH.

3a BH3HAYHiI 3400yTKM B HAyKOBill, MOJITUYHIl
Ta TpoMmaaceKiit mismmbHOCTI K.M. CutHmMK OyB
Bil3HaueHW ©OaraTbMa BHUCOKHMMM  yPSITOBUMU
HaropojgaMmu. 30KpeMa, BiH OyB KaBaJepoM OpJcHIB
Jlenina, Tpymosoro Yepsonoro IIpanopa, 2KoBTHeBoi
PeBomouii, ApociiaBa Mynporo V cTyrneHs1, 1aypeaToM
HepxaBHux nipeMiit CPCP ta YPCP y ranysi Hayku i
TeXHiKM Ta akamemiyHoi mpewmii iM. M.I. XomomHoro.
3a 3HauYHUIT BHECOK Y pO30yI0BY YKPAiHCHKOI IepXKaBU
TakoxX OyB HaropomkeHuii IlodecHowo IpamoToro
BepxosHoi Pagu Ykpainu.

Cymytoun 3a KoctssHTHOM MepkypiiioBuueMm,
KOJNeKTHB I[HCTUTYTY Big3HAYae ¥OTro BEIMUYC3HY
poib 'y cTaHOBAeHHi IHCTUTYTY OOTaHikKM $K
BimomMoro y cBiTi HaykoBoro LeHTpy. O4onmBIIN
IuctutyT y 1970 poui, BiH 3 eHTy3ia3MOM pO3BHMBaB
eKCIepUMEeHTaIbHY 0a3y 10CiIKEHb, CTUMYJIIOBAB Ta
MiATPUMYBaB HOBATOPCHKi IMepeaoBi po3poOKu, n6aB
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npo crTaH i po3lmmpeHHs HauioHanbHOro repoapito it
MOKpAIIEHHs YMOB 30epiraHHsi HayKOBUX KOJIEKIIiii.
Bin myxe nuinaBcs TUM, 110 3a MOTO iHILIaTMBOIO Ta
3HAYHOIO MipOI0 3aBOSIKM HOT0o 3YCUJUISIM HalllOMY
InctutyTy Oyno HagaHo iM'st Mukonu [puropoBuua
XOJIOAHOTO — BYEHOTO 3i CBITOBOIO CJIaBOO, SIKMUIA
MOCTpaXKAaB Y CTaTiHChKi POKU.

Bucokuit aBTOpuUTeT i TpOMamsSHCBHKAa Bara
ocobuctocti K.M. CuTHuKa rypTyBajiud KOJEKTUB Y
ckiagHi yacu. KoctssHTuH MepKypiiioBUY BUXOBYBaB
HayKoOBLiB [HCTUTYTY B Jyci TIpOMaasiHCHKOI
BiATIOBiZAJIbHOCTI, BUMAraB BiJl KOJIET TOTPUMYBaTUCS
YiTKOTO CTaBJIEHHS OO TMPUHIIMIIOBUX, a MOJEKYIU
i HaBiTh KOHMJIKTHUX, MUTaHb i Opatu Ha cebe
BIMOBINANbHICTh 3a MPUNAHSATI pilleHHS. BiH i He
0OsIBCS  ONPWIIOJHIOBATA Ta  BiACTOIOBATU  CBOI
JIYMKHU Ta MO3M1ii, HABiTh SKIIO 1€ MOIJIO BUKJIMKATHU
KOHDIIKTHI cuTyallii a00 YMeCh He3aJOBOJIEHHSI.

"Emoxa CutHuka" B XutTi [HCTUTYTY Oyna He yiuiie
HalTpuBaliliolo, ane i Oyna Big3HaueHa OaraTbma
HayKOBUMM TOCSITHEHHSIMHM, 3HaXiTKaMU, 3100yTKaMM
TalaHOBUTUX Y4HiB i kojer K.M. CutrHuka, HayKoBe
CTAHOBJICHHSI SIKMX BIZOYJIOCSI Yy CIBIIpali 3 HUM
i, 3pO3yMiJio, TiA WOro HEYHUKJIWBUM BILJIUBOM.
KoctssHTH MepKypiiioBU4 BUMOIJIMBO CTaBUBCS 10
CcMniBpoOITHUKIB [HCTUTYTY, KOJIET Ta i ycix HaBKOJIO,
ajle JOCUThb 4YacTO BUSIBJISB i II€BHY IMOOJAXKIUBICTh
10 HENOJiKiB, i PO3YMiHHS BajJ JIOACHKOI HaTypu
(TpryoOMYy, CBOIX JIFONCBKUX PUC — TaKOX; IO IIbOTO
CTaBUBCS 3 pO3yMHUM rymMmopoM — "Homo sum, humani
nihili a me alienum puto"). XapaKTepHOIO PUCOIO
K.M. CurnHuka 0Oyna sikach Ypo/pKeHa, iHCTUHKTUBHA
3MaTHICTh OauUTM HOBE, NEPCIEeKTHUBHE. Y TaKMX
BUMAaAKaX, 3aXOMNUBIIUCh HOBOIO ile€l0, BiH OyBaB
LIJIeCIpsIMOBAaHUM i HEBraMOBHMM, ajieé 3a3BMYail
CroyYaTKy CHiJIKyBaBcs 3i criewiajgictTamMmyd 3 TOTro 4u
IHIIIOTO TIUTaHHS, MPOSICHIOBAB [JIs1 cebe BaKJIWBI
neTaji, a MOTIM CTaBUB IIepel KojeraMu 3aBIaHHS
(MpUYOMY HaBiTh i HE 3aBXIM TOCSDKHI Ha TOU 4ac!),
LIIYKaB LJISIXU peajlizallii 3aaymy.

JllonuHa MUpOKUX MOTrJIsAiB, HEBraMOBHOI €HEPTil,
HEHACUTHOI XKaru i J1000Bi A0 XXUTTS Ta YHIKaJIbHOTO
JKMTTEBOTO JOCBidy, BiH 10 OCTaHHiX POKiB CBOIO
KUTTSI ©0arato i HamoJIeTIMBO IpallloBaB, Hamalouyu
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JIIOJSIM HAaBKOJIO TIPUKJIAl BIpPHOCTI Ta BiIJaHOCTI CBOI
crpabi. BiH 3 MOMITHUM 3a70BOJIEHHSIM 3aHYPIOBaBCS
Y CIIJIKYBaHHS, AVUCKYCIil, JaJbHi Ta OJMVKHI TTOI3IKH,
MpUYoOMy OYJIO TIOMIiTHO, IO BiH BMi€ i JIIOOUTH
CHIiNKYBaTUCS 3 HaWPi3HOMAHITHIIIMMU JIOAbBMU —
Bil HAWBUWIIMX OYUTHPHUKIB Iep:KaBM Ta HAyKd IO
HayeOTO "3BMYaliHMUX" dI0Neii, JOCUTh JaJIeKUX Bil
IOrT0 OCHOBHUX iHTepeciB. Y Hboro Oyyno 6arato
Ipy3iB, ajie MepioguyHO OyBaau i yMOBHI "Heapyru"
(a, ckopile, OIMOHEHTH), 3 SKUMM BiH, TIPOTE, 9aCTO
3rOJIOM 3HAaXOIWB CITJIbHY MOBY Ta ITOPO3YMiHHSI.
Yacu, y ski BiH XuB i misgB, OyJaM 4acTO HEIPOCTI,
BOHU BUMarajy Pi3HUX, Y TOMY YMCJIi i CKIaTHUX YA
HEONHO3HAYHUX pillleHb Ta [ii, ajie Ha yciX mocamax
Ta 3a ycix 06ctaBuH KocTaHTUH MepKypiitoBud y Mipy
CBOTO PO3YMiHHSI Ta HASIBHUX MOKJIMBOCTEH 3aBXKIMU
n6aB mpo O60TaHiIUYHY HayKy (Ta i mpo HayKy B3araii!),
npo cBiii [HcTuTyT... BiH MpoXuB TpuBaje, HacCU4eHe
i, CIIOAiBaEMOCS, IIACAMBE KUTTS, OCKiJIbKA BOHO
OyJI0 CMIOBHEHE JisIbHOCTI, Mi3HAHHS, CHiJIKYBaHHS,
ITOIOPOKEH, BpakeHb, IMIO3UTUBHMX Ta I HETATUBHUIX
eMOIIil — BCbOIO TOTO HEBraMOBHOTO >KUTTEBOTO
PI3HOMAHITTSI, IKe BiH, IK BUJHO, TaK L[iIHYBaB, i sIKe i1
OyJ10 JUTSI HBOTO CaMOIO CYTTIO OYTTS.

TakuMm MM #0oro i MaEMO 3amam'aTaTi: He BKPUTUM
[JSTHIEM ~ iKOHHUM  TIOPTPETOM 3 YJIECIMBUM
MiANMCOM TIiJ HUM, a >KMBOIO, aKTUBHOIO, CUJIbHOIO,
OaraTorpaHHoOlO, YacoM HaBiThb CYIEpPewIMBOIO,
VHiKaJIbHOIO ocobucTicTio. bynmemo crnonmiBaTucs, 1o
y TaM'aTi Jomeit ioro obpas TpaHC(HOPMYETBCS He
y TAgHLeBUi "nMuk", a y aereHay. Mu npoiaemMocs 3
"ermoxoro CuUTHHMKA", ajle BOHA HA3aBXIM 3aJIUIIMIA
cltig B icTopii Hamoro IHCTUTYTY, Halloi HayKu, Y
JKWBIM ITaM'ATi TUX, XTO CITUIKYBaBCS 3 HUM Xi0a 1o He
LIOJAEHHO, i TUX, XTO 0aUMB HOro JUIIE pa3 y KUTTi...

3 HaMHM Ma€ JMIIATHACS BASYHA IIAM'SITh IIPO
Koctantuna MepkypiitoBuya CUTHUKA — HETTEpeCiuyHy
JIIONWHY, BU3HAYHOTO OpraHi3aTopa HayKu, BiIOMOTO
BUYEHOTO, TIATPioTa, TPOMaITHUHA. ..

Konexmue Incmumymy 6omanixu
im. M.I'. Xonoonoeo HAH Yxpainu ma
YneHu YKkpaincokoeo 60maniyHo2o0 mosapucmea

Ukr. Bot. J., 2017, 74(6)



Hocainnuku ¢piTodioTn Ta MikoOioTH YKpainu

\I/

Crenan Crenanosuu ®OJIOP
(1907-2000)

YKpaiHChbKU# (YyTOPCHKOTO TTOXO-
JIKEHHST) BYEHMI-OOTaHiK, JeH-
NPOJIOT, TeJaror; JOKTOp 0iojo-
rivnux Hayk (1973), mpodecop
(1974), nouyecHuit useH Ykpa-
THCHKOTO OOTaHIYHOTO TOBAPUCT-
Ba (1997), unen 3akapnarchbKoro
Yropchbkoro HaykoBOTO  TOBa-
pucTBa.

HapuaBcst B MyKadiBChbKill TiM-
Hazii, e nmo3HaioMuBcs 3 A. Map-
rirraeM, BuKJIagayeM Gizuku Ta
MaTeMaTuKU, SIKW y BUIbHUI 4yac
3aliMaBcs OOTaHIKOIO 1 3alydaB
CBOIX YYHIB 0 BUBYECHHS POC/IMH.
CriinibHi eKCeuIiHI BUi3Mu y MOAAIbIIOMY BIUIMHYJIA HA
HaykoBy TBopyicTh C.C. Dojiopa, BKe y BUITYCKHOMY KJIaci
riMHaszii BiH miarorysas pedepar Ha Temy "[Ipobaemu Bu-
kopuctaHHs1 nonioHuH [linkapnarcekoi Pyci". HaBuaBcst
B Ilpasekomy yHiBepcuteti (1926—1931), ne iioro nemaro-
ramu Oynu 6otaHiku M. [eiin i K. lomiH, o 3akiHYeH-
HIO TArOTyBaB AUIUIOMHY poboty Ha Temy "®mnopa IMaH-
HOHCBKOI HU30BUHHU (Albdesb)".

3 1934 p. posnoyaB TPYAOBY AisUIbHICTh BUKJIAJAauyeM
reorpadii i mprUpomO3HABCTBA B YKTOPOACHKIN peabHilt
riMHasii, Mo ToMy — B YTrOpcChbKiil KOpPOJIiBCbKili TiMHa-
3ii st giBuat. Y 1942 p. nmpusBaHuil 10 yropchbKoi apMii,
Jie CY>XKUB Y Miapo3aiii paaio3s'si3ky. [1o BiliHi BUKJIanaB
GioJorito B yXKIrOpOACHKiid cepenHiii ko, a 3 1946 p. y
HOBOCTBOPEHOMY YKTOPOJCHKOMY Jep>KaBHOMY YHiBep-
CUTETI TpalloBaB HAyKOBUM CITiBPOOITHMKOM, JMPEKTO-
pOoM OOTaHIUHOTO Ccajly, ACUCTEHTOM, JOLIEHTOM Ta Ipode-
COpOM, KypaTopoM HaykoBoro repbapito UU. Bin mouyatky
pOOOTH B YHIBEPCUTETI 3MIMCHUB YMCIEHHI €KCITEAUIIi1 IO
3akaprarrio, 3i6pas 6aratuii repbapHuil Marepiar. Moro
KaHauaatcbka auceptauis “JleHapodiiopa 3akapnaTTs
i wsxu 1 36aradeHHs” (1966) mig KepiBHULTBOM Mpod.
O.JI. Jlunu Gyna mpucBSYEHA AOCIIIKEHHIO MiCLIEBUX
Ta iHTPOIYKOBAaHMX AEPEB i YarapHUKiB pPerioHy. Y MOK-
TopchKiit nuceprauii "dnopa 3akaprnarbs 1 BO3MOXHOCTU
ee MCIOJIb30BaHUs B HapogHOM xo3siicte” (1973) aBTop
PO3IJISIHYB TIOXO/KEHHSI Ta eTanu ¢opMmyBaHHST dJopu
perioHy, BCTAHOBUB BUJIOBUI CKJIaj, 3/ilICHUB palioHy-
BaHHs. OTpuMaHi pe3yabraTu OyJu MOKJIaAeHi B OCHOBY
MoHorpadii "®nopa 3akapnatts” (1974), B sKiit BueHUit
HaBiB 2613 BUIiB CyAMHHUX POCIIHH.

OnucaB HOBIi I HayKu TakcoHM: Poa annua L. var.
petrogena Fodor, Leucojum vernum L. var. triflorum Fodor,
Erythronium dens-canis L. subsp. albida Fodor, Achillea
lingulata Waldst. & Kit. var. latifolia Fodor, Gentiana
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ciliata L. subsp. alpina Fodor, Lathyrus tuberosus L. var.
ujgorodiensis Fodor, L. pratensis L. subsp. multiflorus
Fodor, Rosa corymbifera Borkh. var. margittaiana Fodor,
Salix matsudana Koidz. f. tortuosa Fodor, Cardamine
arenosa (L.) Hayek subsp. silvestris Fodor, Viola odorata L.
var. ujgorodiensis Fodor, Corylus avellana L. var. pectinata
Fodor, Batrachium trichophyllum (Chaix) Bosch subsp.
subalpinus Fodor, ajne BOHM € HEBaJIiIHUMMU.

Pazom 3 mpodecopom B.1. Komenmapem mociimkyBaB
MPOLIECH BiATBOPEHHSI BEPXHBOT MEXi JICY, sKa 3MillleHa
i Ti€I0 aHTPOIIOTeHHOTO (haKTopa, pO3pOOUB CIIOCOOU
BiTHOBJICHHSI, Ha SIKi OTPMMaB MaTeHT.

C.C. ®onop € aBTopoM i criiBaBTropom roHazn 100 my6-
JliKaliit, cepen HUX HaiiBimominni "PociauHHicTh 3akap-
narcbkoi obnacti CPCP" (1954), "®nopa 3akapnarrs”
(1974), "Ex3otu Kapnat" (1985), "Boraniuni ckapOoHuU1Ii
Kapmar” (1990).

Buenuii po3pobus i BukiagaB Kypcu "boranika" (Bumi
pociuHm), "MicueBa ¢iopa”,"CuctemaTuka BUILIMX POC-
qunH","EBosonis BUILux pocauH" i "Bequkuit npakTHKyM
3 OoTaHiku", OYB HAyKOBUM KEPiBHUKOM 0araTtbox Iu-
TUIOMHMX i KypCOBUX POOIT, KAHAUIATCbKUX AUCEpTaLlild.

Crenan CrenaHoBuu ®Popop NpoOBOAUB BEJIUKY TPO-
MAJCBbKy [isUTbHICTb, OyB 4YJI€HOM pEeIKOJETii Xyp-
nany "Tiscia" (Ceren, YropiuuHa), KepyBaB CEKIIi€IO
"[Mam'aTkn Tipupoau” 3akapIaTchKoi 00JIaCHOI OpraHi-
3auii YKpaiHChKOTO TOBapuCTBa OXOPOHMW TPUPOAM Ta
YXropoackkoro BifniJieHHsT MOCKOBCBKOTO TOBapuCTBa
JOCJTiTHUKIB MPUPOIU.

Ha uyectp C.C. ®onopa onucaHo HoBuit Bun Crepis
fodorii Pénzes. Y 2007 p. B Yxropoai Ha iOro uecrb
MPOBEACHO IOBUIEIHY KOH(MEPEeHIIil0, BUAAHO IOBiIEi-
Hux 30ipHuK "A Karpatok biivoletében élt. Fodor Istvan
botanikus centenariami emlékkonyve". Ha Oynunky, ne
meiikaB CreraH CrernaHoBWY, BiIKPUTO MEMOpialbHY
JIOLIKY, ioro iM'ssM HazBaHO HaykoBo-goCHigHMiT LIEHTP
3aKaprarcbKoro yropcbkoro iHctutyty iMeHi MDepeHia
Paxkoui II (M. Beperoso).
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Dizioaoeia, Gioximisn, KAIMUHHA Ma MOACKYAAPHA 0i0402i POCAUH
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IIPABUJIA JUTA ABTOPIB

"Vkpaincokuii 6omaniunuil ncypran" TMyONTIKye OPUTi-
HaJIbHi CTaTTi 3 YCiX HampsiMiB OOTaHiKW Ta MiKOJIOTil,
a caMe: 3arajJibHuUX IpooseM, (pIopuCTUKU, reodoTa-
HiKM, CUCTEMaTUKU, €KOJIOTii, eBoJIolii, reorpadii,
MopdoJiorii, aHaToMmii, emOpioJiorii, ¢izioyorii, 6io-
XiMii, KJIITUHHOI Ta MOJEKYJSIpHOi 6ioJioril pocauH i
rpu0iB, icTopii yopu Ta pOCIMHHOCTI, OOTAaHIYHOIO
pecypCco3HaBCTBa i1 0OXOpOHU (hiTO- Ta MiKOOIOTH.

Pykomucm mpuiiMaioTbess  YKPaiHCBKOIO, aHT-
JIICHKOIO Ta POCIMCHKOIO MOBaMU (OCTaHHBOIO —
TIJIBKY Bil aBTOPIB 3-1103a MeXX YKpaiHM).

Penakuiitna KoJjerisi "Ykpaiucokozo 6omaniunozo
ocypraay" y CBOiii TisUIbHOCTI JOTPUMYETHCS NPUHIMIIB
BH/IABHMYOI €THKU TA KEPYEThCS MOJIOKEHHSIMH 3 €THKH
HaykoBuX myoumikaniit (Committee on Publication Ethics
(COPE) [http://publicationethics.org/|, White Paper on
Publication FEthics [http://www.councilscienceeditors.
org/wp-content/uploads/entire_whitepaper.pdf]). Yk-
paiHChKi aBTOpH, cepell iHIIOro, MalTh KOPUCTYBa-
tics "Emuunum xodexcom yuenoeo Ykpainu', mpuiiHsI-
M 3aranbHumu 36opamu HAH VYkpainu 15 kBiTHS
2009 p. (bronerens BAK VYkpainu, 2010, 2: 2—5).

Marepianm, 1o MoxaHi 10 APYKY B iHIII BHAAHHS 9H
BXKe Omy0JiKoBaHi (MOBHICTI0O 200 YaCTKOBO), He INpH-
AMaroThCA i He po3nIANA0ThCA. BUKTIOUEHHST MOXe Oy-
TH 3po0JIeHe JINIIE TS OTISIIOBUX CTaTeil, ado SIKIIO
IIJIS1 TIOLIMPEHHST HayKOBMX 3HAaHb JAOIliIbHA IyOIiKa-
Lisg B pi3HUX XypHaJlaX YW iHIIMMU MOBaMHU; B yCiX
TaKMX BUIaAKax MOTpiOHi: 1) 3roma BCiX cMiBaBTOPiB
(SIK1IIO BOHM €); 2) MiATBEPIKEeHE TTOTOIKEHHSI peaaK-
TOpPIB YCiX 3alisIHUX BUAAHb; 3) HaJeXXHi MOCUJIaHHS
Ha OpUTiHa/IbHI IyOJTiKalLlii.

IIpu BUKOpHCTaHHI omy0JIiKOBaHUX B " Ykpaincokomy
Oomaniunomy ncypraai' MarepiajiiB NOCHIAHHS caMe HA
nyoJikaniro B " Ykpaincokomy 6omaniunomy xcypraai' €
000B'SI3KOBUM.

Jo penkoJjerii HaJACWUIAIOTLCS PO3APYKOBAHUI Ha
nariepi popmaty A4 i manucaHuii aBTopaMu IMPUMip-
HUK CTaTTi Ta cynpoBinHa iHpopmais. Takox B eJlek-
TPOHHOMY BUTJISIII HA agpecy peaakiiii "YKpaiHCbKOro
OoTaHIYHOTO KypHaly" secretary ubzh@ukr.net OK-
peMumu daitlaMy MoTpi6bHO Hajcwiatu: v MOBHU
TEKCT CTaTTi (3 iHTerpOBaHUMU B HHOTO PMCYHKaMMU,
TabuLsIMU, pedepaTaMu) y hopMatax .doc ado .docx,
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v/ Tabnuii (3a HeoOXiAHicTIO), v iMtocTpallii B opuri-
HaJibHOMY dopMaTi, v’ cynpoBifHy iH(DopMalLlilo.

1. O0car TekcTy (BKIIOYAIOYU CIIMCOK MOCHUJIAHb)
IJIST TIPOOJIEMHO-TEOPETUIHNUX, KPUTUIHUX 1 TUCKY-
CiiiHUX cTaTeii He MOXKe IepeBUIIyBaTHU 25, OpMTi-
HaJIbHUX (PAKTOJIOTIYHUX — 15, KOPOTKUX IMOBiIOM-
JIeHb, peleH3ii1, XpOHiKHM, a TaKOX cTaTell i3 po3IiiB
"IOBineiini matu" Ta "BTpatm Hayku' — 5, "docmim-
HUKU 0ioTM Ta MiKoOioTH YKpainu" — 2 craHmapTHi
cropiHku (auB. 11. 4). PucyHKM 3 ImianmucaMu 10 HUX,
Tabuli Ta pepepaTu He BXOASTH IO 1IbOTO 00CHTY, ajie
BOHU HE MaIOTh MEPEBUIIYBATU OOCIT TEKCTOBOI Yac-
TMHU cTaTTi. CTatrTi, GiblIi 32 00CATOM, IPYKYIOThCS
JIMIIE 3a TIOMNepenHiM Y3TOMKEHHSIM 3 PeaKOJIeTi€lo.
Tabnuui, pucyHKu, 110 3aliMaloTh 0arato CTOPiHOK,
MOXYTb OYTH 3a TOTOMIKEHHSM 3 aBTOpaMU OITy0JIiKO-
BaHi B €JICKTPOHHOMY BapiaHTi XypHaly 3 MOCUJIaH-
HSIM Ha HUX y IPYKOBaHiii Bepcii.

2. Posmimenns matepiany crarri: v HasBa CTaTTi
(HamiBXUPHUM, 3BUYAHUM 32 PO3MipoM HIPUGTOM);
v/ iM'sl MOBHICTIO, iHillial Mo 6aTbKOBI (3a MOTpe6u) Ta
Tpi3BUIIE aBTOPA/aBTOPIB (BETUKUMU JIITEpAMU, 3BU-
YalfHUM 3a HacHYeHicTio mpudTom); ¥  MMOBHA Ha3Ba
YCTAaHOBMU, € BUKOHAHE JOCJIiIXKEHHS, ii TTOBHA MOIII-
TOBa anpeca, €JeKTPOHHI aapecu aBTOPiB (OCTaHHI
KypPCHUBOM, 0€3 MiIKPEeCICHHS); SIKIIIO aBTOPH IIPaIio-
I0Th Y Pi3HUX YCTaHOBaxX, LHUMPOBUM HaAPSAKOBUM
iHIEKCOM TOB'SI3aTU TMPi3BUIIE aBTOpa i Micle oro
pob6otu; v pedepaT i KIIOYOBi CI0Ba aHDIIHCHKOIO
MOBOI0; ¥' TeKcT cTarTi; ¥ CIUCOK MocuiIaHb, ¥ pe-
(epaTu Ta KITIOUYOBI CJIOBA YKPATHCHKOIO I pOCIICHKOIO0
MOBaMHU.

3. Crpykrypa crtarti Mae OyTtu Takoio: "Bcerym",
"Marepianu ta metoau", "Pe3ynasrati Ta OOGroBOpeH-
Hs", "BucHoBku", B pasi HeooxigHocTi — "[logsku". B
OKpeMUX BUIAJKax MOXJIMBA Moaudikallisl po3ailiB.
TakcoHoMiuHi, (pAOpPUCTUYHI, TTPOOJIEMHO-TEOPETU-
YHi UM KPUTUYHI CTATTi MOXYTh OYTH LIJITICHUMHU, O€3
BUAiIEHUX pO3AiniB. Buknan TekcTy Ma€ OyTH YiTKUM i

CTUCJIUM, 0€3 JOBIMX €KCKYPCiB i TOBTOPEHb.

4. TexcT cTaTTi MOJAIOTH Y TEKCTOBOMY pemaaKTopi
Word: mpudt Times New Roman; kersib 14; mixpsia-
KoBuUii iHTepBan — 1,5; 6e3 nepeHociB i BUPiBHIOBAHHS
10 TIpaBOMY IOJII0; YCi MOJISI — 2 CM; CTOPiHKU PyKO-
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MUCY MTO3HAYalThCsl HACKPi3HOIO HyMepali€w. Enex-
TPOHHU (haiisl pyKOMuUCy CTaTTi TOBUHEH MaTH Ha3BY,
sIKa BIATOBigA€ TpaHCiTepallil JaTUHULIEIO TIPi3BUILIA
TepuIoro aBTopa, HanpukJian, "Petrenko".

Ha3Bu TakcoHiB pociuH i rpu0iB momaBaTu Kypcu-
BOM 1 JiIIe JJATHHCbKOI0 MOBO0. [1pu nepiomy ix 3ra-
yBaHHI B TEKCTi — i3 3a3HAYEHHSIM aBTOPiB TAKCOHIB,
nani — 0e3 aBTOpIB, 3a BUHSITKOM BUMAAKIB, KOJU L&
CJTii 3pOo0UTH, 100 YHUKHYTA TAKCOHOMiYHOI HesiC-
HOCTI 4M TJTyTaHUHU. ABTOPiB TAKCOHIB Ta paHTU TaK-
COHiB (Hampukiaz, subg., subsp., var. TOI10) HABOIUTU
npsMuM 1mpugTom. [1pu nepinomy 3ragyBaHHI BUAIB
Ha3Ba poay MOJAEThCS ITOBHICTIO, HAaJli CKOPOUYETh-
Cs1 10 OJTHI€T JIiTepU, 32 BUHSATKOM TUX BUIAJKiB, KON
peUYCHHST PO3IOYMHAETHCS 3 TATUHCHKOI Ha3BU ab0 X
KOJIM WIEThCS TIPO BUIU, 110 HajeXaTh 10 Pi3HUX PO-
NIiB, HA3BU SIKMX MOYMHAKTHCS 3 OAHAKOBOI JliTepu. Y
mianucax a0 Tabaulb Ta PUCYHKIB pOJOBI Ha3BU POC-
JIMH Ta TPUOiB HE CKOPOUYIOTHCS (BUKITIOUEHHS — TIe-
peJliK KiJTbKOX BUIiB OMHOTO POAy). ABTOPiB TAKCOHIB
pociuH nonasatu 3a "The International Plant Names
Index"  [http://www.ipni.org/ipni/authorsearchpage.
do], Ha3BM Ta aBTOpPiB TakKCOHiIB IrpubiB — 3a 0Oa-
3010 gaHmx "MycoBank" [http://www.mycobank.org/
quicksearch.aspx]. SIkiio B Ha3Bi CTaTTi HaBOASTHCS
Ha3BM BUIIB (a00 iHIITNUX TAKCOHIB IO POIOBOTO PAHTY
BKJIIOYHO) POCJIMH YU rpubiB, aBTOPiB TAKCOHA HE BKa-
3yBaTH, a B Jy>KKaX 00OB'SI3KOBO BKa3aTW pOAMHY ab0
TaKCOH BMIIOTO paHry, A0 SKUX Leil Bua (Buau) abo
IHIIMI TaKCOH (TaKCOHM) HaJlexKaTb. ABTOPY TaKCOHIB
He HaBOMTHCH i B pedheparax cTaTTi. SAK BUKIIIOUEHHS,
aBTOpPU TaKCOHiB MOXYTb HaBOAWUTHCS B Ha3Bi Ta/abo
pedepaTtax Julle y HOMEHKIJIATyPHO-TAKCOHOMIYHUX
CTaTTSX i JIWIlIe TOMAi, KOJU 115l iH(opMallisi € KPUTUIHO
BaXKJIMBOIO 3 HOMEHKJIATYPHOI TOYKH 30DY.

®iznuHi BemanHT ¢J1ix HaBoguTH B oguHULIIX CI.
Jlis mo3HauyeHHs1 iHTepBajly 3Hau€Hb BUKOPHUCTOBY-
Batu KOopoTKe Tupe (n-dash), Hampukman: 5—12 cwm,
60—80%. Y TekcTi MOBMHHI OyTH Jvie "aHTIMCHKI"
smanku. CKOpOYEHHSI CJIiB i CIIOBOCIIONYYEHb K Y
TEKCTi CTaTTi, TaK i B opopMIIeHHI TabJUILLb i PUCYHKIB,
OKpIM 3araJIbHONPUMHATHAX, HETPUITYCTUMI. 3a HE00-
XiTHICTIO CKOPOYEHHST MOXKHAa HAaBOJWTHU 32 HAsIBHOCTI
rmomnepenHboi po3mudpoBku (Hampukiaan: Hartio-
HanbHUM npuponuuii mapk (HITIT) i nani mo Tekcty —
HIIIT).

VY paszi mopdonoriyHnux, aHATOMIYHUX, TaJliHOIO0-
TYHMX Ta iH. TOCTiIKEHb CJIiJl YiTKO BKa3yBaTHU Kijlb-
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KiCTh BUKOPUCTAaHUX POCIIMH, 3pa3KiB TOIIO, Ha OC-
HOBi SKMX TMPOBOAWIN AocCHimkeHHs. OOOB'A3KOBO
LIMTYIOTBCS €TUKETKU abo iHIII imeHTU(IiKaTopu BCiX
BUKOPUCTaHUX TepOapHMX 3pa3KiB ab0 iHIIMX 00'EKTIB
30epiraHHs, 3 SIKMUMU TpalloBaB aBTOP; SKIIO 3pa3Ku
YUCeJIbHI, BKA3YEThCS JIMILE Miclie 30epiraHHs (rep-
Oapiii, Konek1ist) i HomMepu 3pa3KiB. ETukeTku mury-
I0TbCSI TIOBHICTIO, MOBOIO OpHUTiHAY i3 3a3HAaYEHHSIM
(3a HasIBHOCTi) HOMepy 3pa3ka abo OGapkoay (IITpUX-
Komdy, iHBEHTapHOTO HOMEpY) Ta aKpOHiMy repobapilo,
B SIKOMY BOHM 30€piratoThbCsi; MpU LUTYBaHHI 3pa3KiB
3 0a3 maHMX TepOapiiB ampeca (CIEKTpOHHA JOKaJIi-
3alis ado eJeKTPOHHMI igeHTUdIKaTop) 300paxeH-
Hsl HAaBOAWTHCS 3a BUMOIraMU II€BHOro repobapito abo
6a3u maHnX. AKpOHiIMU rep0OapiiB UTYIOThCs 3a "Index
Herbariorum" [http://sweetgum.nybg.org/science/ih/]
abo 3a BumaHHaM "lepOapii Ykpainu" (2011) [http://
www.botany.kiev.ua/doc/Herbarium_Ukr 2011.pdf].

JlitepatypHi JKepena cllifi IUTYBaTU Y TEKCTi y Ta-
KU1 crroci6: "...qK 3a3Havanocs y mpatsx 2K. Kpayse
ta iH. (Krause et al., 1972), B.I1. Isanenka (Ivanenko,
1973, 1975, 1980a, b), O.M. Kocux (Kosych, 1975),
C.1. [Tetpenkai B.M. Cugoposoi (Petrenko, Sydorova,
1979), meit BUO TpWBaIWil Yac pO3IISIHANIM B POIi
Vinca L." abo X "...11eit B TPUBAJIUiA Yac pO3IIsiaaiu
B pomi Vinca L. (Krause et al., 1972; Ivanenko, 1973,
1975, 1980a, b; Kosych, 1975; Petrenko, Sydorova,
1979)". I1pu nuTyBaHHI IIPi3BUILA aBTOPA JIATUHUIICIO,
ITOBTOPIOBATH MOTO B AY>KKaX He MOTPiOHO: "...y CTATTi
S. Rilke (1999) naBeneno...". fxio ogHOYacHO Ha-
BOIOWTHCS NEKiJbKa ITOCUJIaHb, CJiI HOTPUMYBATHCh
XPOHOJIOTIYHOI TTOCiMOBHOCTI (KOJU 1Ieé MOXKJIMBO).
Axio npaisl HUTYEThCS 3a 11 Ha3BOlO, LIMTYBATU He-
00xinHO Tak: "39 BUAIB BUILMX POCIMH, BKIIOUYEHMX
1o "Yepsonoi kHuru Ykpainu" (Chervona..., 2009)"
abo: "lesgky iH¢popMalilo 3HaAXOAMMO B HU3LI Ipailb
(Opredelitel..., 1987; Chervona..., 2009; etc.)".

5. TaGammi MaroTh OYTM KOMIAKTHUMU, IXHi TOJOB-
KM — TOYHO BiAIOBigaTH 3MicTy rpad. ABTOp po3Mi-
IIIy€ TaOJIMIIi B TEKCTi (B eJICKTPOHHOMY BapiaHTi CTaT-
Ti TAKOX) TaM, e BiH XOTiB OM 0aUUTH iX B OMyOJIiKO-
BaHill npaui. Ha KoxHy Tabiulio Mae OyTH MOCUIaH-
HS B TeKCTi. Ko Tabauiisl nepexoauTh Ha HACTYITHY
CTOpiHKY, 11 He po30MBaTH, IOJOBKY He IyOJIIOBaTH.
Axio Tabanug 3akimMae 6isible CTOPiHKU, i1 HEOOXiTAHO
HajicaaTH i B eJISKTpPOHHOMY BapiaHTi OKpeMuM (aii-
JioM, Hanpukian, "Petrenko Tab04". Marepian, HaBe-
JNIeHU# y TaOJINLISIX, He JYOJTI0ETHCS B TEKCTI, ajie MOXe
OyTM 4aCTKOBO BUKOPUCTAHUU MPU OOTOBOPEHHI pe-
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3yJabTaTiB. HazBa KOXHO1 TabJIM1Ii HABOAUTHCS MOBOIO
CTaTTi (SIKILIO CTATTSI HE aHTJIiICHKOI0 MOBOIO) Ta aHT-
JIIMCHKOIO, HAa3BM POIB (SIKIIO €) HE CKOPOUYIOThCS.

6. LmrocTpamii aBTop po3milye B TeKCTi (y ApyKoBa-
HOMY Ta eJIeKTPOHHOMY BapiaHTax CTaTTi) TaM, A€ BiH
XOTiB OM 6a4nTH iX B ony0JIikoBaHiit mpami. Ha koxHy
HeOoOXigHi MocuaHHs B TEKCTi cTarTi. Matepian, Ha-
BEACHUI HA pUCYHKax, He Ma€ AyOJl0BaTUCSI B TEKCTI
Ta Tabnuusgx. OQHOTUIIOBI PUCYHKM Ta [iarpamMu Mo-
BUHHI OyTH obopMIIeHi oHaKOBO. [mtocTpallii B TEKCTi
MOBUHHI OyTM TakuUMHU, 1100 PO3Mip ycboro daiiry
cTarTi B peaakTopi Word He nepeBuiiyBaB 15 MOaiiT.

Kpim Toro, KoxHy iatocTpaliio MoTpiOHO Hamicna-
TH OKPEMHM ITOBHOPO3MIpHUM €JIEKTPOHHUM (ali-
JIoM y (hopmaTi mporpamMu, 3 SIKOI0 NMPAIIOBAIHA ABTOPH
(Statistica, Adobe Photoshop, Excel To1o) iz Ha3Boio,
Hanpukian, "Petrenko FigO1", "Petrenko Fig02".
Imroctpauii MaroTh OYTU YiTKMMU Ta KOHTPACTHUMMU, 3
po3ainbHO0 31aTHicTIO moHaiiMenme 300 mikceniB Ha
oM. 300paxeHHs y opmarti .jpeg (.jpg) ciin 36epi-
raT B pexxuMi "MakcuMmaibHuit". ko doto 3i0paHi
B TaOJIMLIIO, 300pakeHHs TTO3HAYaTH 3/1iBa HAMpaBo i
3TOpU JIOHU3Y MaJIMMU JIATUHCHKUMM JliTepamu (Kyp-
CUBOM), SIKi PO3MIILlyBaTU B HUKHBOMY JIiBOMY KYTKY
KOXHOTO 300paxkeHHs (opuriHanu (hoTo HalaBaTu He
MO3HAYEeHUMU JiTEpaMu).

KoxHa imocTtpaliisi CynmpoBOIXYETbCS TiAMCaMU
MOBOIO CTaTTi (SIKILIO CTATTS HE aHTJiChKOI MOBOIO)
Ta aHMJIIKChKOIO. Y MiAnmucax CJil MOsSICHIOBaTU 3Ha-
YEHHSI BCiX YMOBHMX MMO3HAYOK; 10 MiKpodoTorpadiii
MOTPiOHO BKa3yBaTU 30ibLIeHHS (Y BUTJISIII TEKCTOBO-
O TIOSICHEHHS Ta/ab0 10Ope TOMITHOTO MacIITaOHOTO
mTpuxa abo MacmTabHOl JiHIKK) i MeTon 3abapB-
JIIOBaHHS, IMIIperHaiii 4 iHioi o0poOKM MaTepially,
Ha3BU POAiIB He ckopouyBaTu. [lisi craTeit 3 posainy
"NocnimHnku iTodioTn Ta MiKOOiOTH YKpaiHu" HasIB-
HiCTb (hOTOTIOPTPETY MOCIiTHNKA € 000B'SI3KOBOIO.

7. CuCOK MOCHJIaHb MA€ MIiCTUTU JIUILE MPOLIMTO-
BaHi JIxKepesa i CKiaagaTUCs 3a JJaTUHChKOK abeTKOlo.
IIpawui ogHOro aBTOpa PO3MILLYIOTHCS B XPOHOJIOTiU-
Hili MOCTiMOBHOCTI. SIKILIO TPOTSITOM POKY OIMyOIiKO-
BaHO JIeKiJibKa Mpallb, BOHM MTO3HAYAIOThCS BiAIOBiA-
HO JliTepaMu a, b, ¢ TOILLO; 1i JiTepU BKa3ylOThCS MO-
psan i3 pokom myo6umikanii (1970a, 1985b Tomro). Hani
(Takox 3a a0EeTKOBO-XPOHOJOTIUHUM TMPUHIIUIIOM)
PO3MIlLYIOTh Mpalli, HalKiCaHi KilbKoMa aBTopamMu. Y
MOCWJIAHHSX CJIiJl HABOIUTU BCiX aBTOPiB pOOOTH, He-
3aJIeXKHO Bil 1XHBOI KiJIbKOCTi. [Ipu mocunaHHsSIX Ha

608

"®nopu”, "YepBoHiI KHUTH" TOIIO, IIUTYBAHHS ITTOYM-
HAaTH 3 aBTOpa/aBTOPiB 0OPOOKM IMEBHOTO TaAKCOHA a0o
TaKCOHIB, 1110 PO3MJISIAAIOTHCS.

Jlns1 mpalib, onmyoJ1iKOBaHUX KUPUJIULIEI, HEOOXi -
HO TOoJaBaTH TpaHCJiTepOBaHUI ab0 MepekiaaaeHUi
JIaTUHUIIEIO 6ibmiorpadiunuii onuc. /Ixkepena, mogaHi
KUPWIUILIEIO Ta JATUHUIICIO / TPAHCIIITEPOBaHi ONMCH
oopmIIoIOThCS 3a pisHUMU TipaBwiIamu. TpaHcaite-
parop, SIKUM HeO0OXiIHO KOPUCTYBATHUCS, PO3MIIIIEHUI
Ha caiiTi "Vkpaincokoeo 6omaniunoeo scypnany" [http://
ukrbotj.co.ua/tools]. 3BepHiTh yBary: TpaHciiTepalis
MOCUJIaHb YKPaiHCHhKOIO i pOCifichbKOIO0 MOBaMU Bifpi3-
HsieTbes. [1pi3Bullla aBTOPIB TPaHCHIITEPYIOThCS Tak,
SIK BOHM HaBOASATLCS CaMUMM aBTopaMu (MOTPiOHO
opieHTyBaTHCS Ha aHTJIOMOBHI pedepaTtn HeIIoJaBHO
OIMyOJIiIKOBaHUX Mpallb LUX aBTOPIB; AJSI HOMEHKJIA-
TYPHO-TaKCOHOMIYHUX pOOIT — TaKOX Ha CTaHAAPTHY
JIaTUHi30BaHy opMy Npi3BuIIa). AKIio mpaus (KHUTa,
aBTopedepart, 30ipka MarepianiB KoHdepeHiii) ormyo-
JIIKOBaHA, HAMPUKJIA/, YKPATHCHKOIO MOBOIO, ajie Ma€e
TaKOX OpUTiHAIBHY Ha3BY aHIIIICHKOIO, TATUHCHKOIO
TOLIO (HaBEAEHY HA TUTYJIbHOMY apKylli KHUTU a0 B
pedepati), To HEOOXiTHO JOMATHU 11 B KPYIJIMX Ay*KKax
ITiCJ1s1 TpaHCITepOBaHOI Ha3BU a00 HABECTH 11 3aMiCThb
TpaHCJITEPOBAHOI.

V pasi notpedbu HeomnyOJiKOBaHi JaHi MOXYTb Ha-
JTaBaTHCS 3 MPUMITKOIO "TIepcoHaJIbHE TTOBiTOMIEHHS "
TiJIbKY 3a 370010 0CO0U, 1110 Hajaa iH(popMallilo.

Axuo nutoBaHa podora mae DOI (digital object
identifier), #ioro 060B’sI3KOBO HEOOXiTHO HABOIUTH.
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Table E1. List of species and strains used for the 16S rRNA and 16S-23S ITS sequence comparisons

. . Accession number!
Species Strain -
16S rRNA 16S-23S ITS region
Oculatella ucrainica sp. nov. KZ-5-4-1, SAG 2563 KY098843 MG652620
Oculatella ucrainica sp. nov. KZ-7-1-4 KY098844 MG652619
Oculatella ucrainica sp. nov. Vin-4-4-1 MG652618
Oculatella ucrainicasp. nov. KZ-12-1 MG652617
Oculatella kazantipica sp. nov. KZ-19-s-2, SAG 2567 MG652616
Oculatella hafneriensis Hindak 1982/12 MG652621?
Oculatella atacamensis ATA3-4Q-CV5 KF761582
Oculatella atacamensis ATA2-1-CV24 — | KF761575
Oculatella mojaviensis CMT-3BRINCS87 KF761572
Oculatella mojaviensis CMT-3BRINCS84 - | KF761571
Oculatella coburnii WIT66-NPBG6A KF761586
Oculatella coburnii WIJT36-NPbgl3 — | HMO018687
Oculatella neakameniensis Kovacik 1990/54 EU528672
Oculatella neakameniensis Kovacik 1990/37 — | EU528671
Oculatella sp. LLi18 DQ786166
Oculatella kauaiensis HA4348 LM1 KF417431
Oculatella subterranea VRUCI135 X84809
Oculatella cataractarum GSE-PSE-MK52-07L KF761583
Leptolyngbya sp. Uher 2000/2452 HMO018689
Leptolyngbya frigida ANT.L52.2 AY493575 =
Leptolyngbya frigida ANT.L70.1 AY493574 —
Pseudanabaenales cyanobacterium WIT40-NPBG3 KJ939003 —
Leptolyngbya sp. GSE-PSE28-08A HMO018691 —
Leptolyngbya compacta GSE-PSE28-08A HQ132933 —
Phormidium sp. PMC301.07 GQ859651 —
Schizothrix arenaria HA4233-MV5 JN385286 —
Leptolyngbya antarctica ANT.LG2.5 AY493603 —
Leptolyngbya antarctica ANT.LI8.1 AY493607 —
Leptolyngbya antarctica ANT.L67.1 AY493572 -
Leptolyngbya laminosa ETS-08 FM210757 —
Leptolyngbya tenerrima AF218368 UTCC 77 —
Leptolyngbya boryana PCC 6306 EF429289 —
Leptolyngbya boryana CCAP 1446/2 HF678483 —
Leptolyngbya foveolarum VP1-08 FR798945 —
Leptolyngbya sp. HA4236-MV8 KJ939018 —
Pseudophormidium sp. WIT71-NPBG25 KJ939062 —
Pseudophormidium sp. ATAS-5-1-KO9 KC311902 -
Alkaline mapantanalense CENAS531 KF246497 —
Alkaline mapantanalense CENAS530 KF246496 —
Phormidesmis priestleyi ANT.L66.1 AY493581 -
Phormidesmis priestleyi ANT.LG2.4 AY493580 —
Phormidesmis sp. WIJT36-NPBG15 KJ939033 -
Leptolyngbya sp. HA4254-MV3 KJ939090 —
Leptolyngbya sp. HA4230-MV4 KC525093 -
Leptolyngbya frigida ANT.L52B.3 AY493612 —
Leptolyngbya frigida ANT.L64B.1 AY493577 —
Leptolyngbya tenuis PMC304.07 GQ859652 —
Pseudanabaena tremula UTCC 471 AF218371 —
Pantanaline marosaneae CENA539 KF246503 —
Pantanaline marosaneae CENA521 KF246488 =
Nodosilinea epilithica Kovacik 1998/7 HMO018677 -
Nodosilinea epilithica Kovacik 1990/52 HMO018679 =
Leptolyngbya margaretheana 1T12 FR798934 —
Nodosilinea nodulosa UTEX 2910 KF307598 -
Nodosilinea conica SEV4-5-cl EUS528667 —
Nodosilinea sp. Prim-5-5 KY098847 —
Nodosilinea bijugata Kovacik 1986/5a EU528669 =
Oscillatoria neglecta AM M-82 AB003168 -
Leptolyngbya subtilissima EcFYyyy700 KC463197 =
Phormidesmis priestleyi ANT.LACVS.1 AY493586 —
Phormidesmis priestleyi ANT.LPR2.5 AY493620 —
Pseudophormidium sp. ANT.LPE.3 AY493587 -
Trichocoleus desertorum ATA4-8-CV2 KF307604 —
Trichocoleus badius CRS-1 EF429297 —
Pseudanabaena minima GSE-PSE20-05C HQ132935 —
Limnothrix redekei CCAP 1443/1 AJ580007 -
Phormidium mucicola 1AM M-221 ABO003165 —
Gloeobacter violaceus PCC 7421 NRO074282 —
'Accession numbers marked with Bold are newly sequenced cyanobacteria.
2Sequence of Oculatella hafneriensis used in the study was provided by Jeffrey R. Johansen (John Carroll University,
University Heights, USA) via personal communication and submitted by us to NCBI.
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Tabauya E 1 . CHHONITHYHA TAa0JIMUSI CHHTAKCOHIB rajiodiTnoi pociimuHocti KysjibHHIBKOro JJUMaHy 3a koeginienTom BipHocTi phi (%)
Table E 1. The synoptic table of syntaxons of halophylic vegetation of Kuialnyk estuary at phi coefficient of fidelity (%0)

Homep cunTakcony

1| 2| 3]a]s5]|e6| 78] 9ow|1n|12|13[14]15]16[27[18[20]20]20]22]23]24]025]26] 27

Bunu ; - ;
KinmpkicTs ommciB

7|6 7|48 7]2]w|s[4]o]1]2]4a]33]1
Bassia sedoides 6 437 - - - -~ 139 - 2

Atriplex nitens
Suaeda salsa
Plantago cornuti
Trifolium pratense
Daucus carota
Festuca orientalis - - - - - - - - - - - - - - - - - - - - — - - _ _ _
Seseli campestre - - - - - - 15 - - - - - 15 - 5 - - - - - 39 - - - - -
Crepis tectorum - - - - - - - - - - - - - - - - - - _ _ - _ _ _ _ _
Ambrosia artemisiifolia - - - - - - - - - - - 40 - - - - - - - - - - - - _ _ _
Bromus inermis - - - - - - - - - - — 40 - - - - - - - _ _ _ _ _ _ _ _
Eragrostis minor - - - - - - - - - - — 40 — _ _ _ _ _ _ _ _ _ _ _ _ _ _
Artemisia annua - - - - - - - - - - - 30 - - ) - - - - _ _ _ _ _ _ _
Thlaspi arvense - - - - - - - - - - - - 2 - - - - - - - - _ _ - _ _ _
Senecio vernalis - - - - - - - - - - - 11 23 22 - 1 - - - _ _ _ _ _ _ _
Petrosimonia triandra - 96 - - - - - - - - 76 - - - 01 - 76 - - - - - - - - - -
Trigonella monspeliaca - - - - - - - - - - - - 2 - - 23 - - - - _ _ _ _ _ _ _
Limonium meyeri - - - - - - - - - - - - - 08 19 - - - - - - - - - - -
Galatella biflora - - - - - - - - - - - - - 49 - - - - _ _ _ _ _ _ _ _
Lappula squarrosa - - - - - - - - - - - - —- 49 - - - - - - _ _ _ _ _ _ _
Koeleria cristata - - - - - - - - - - - - - 49 - 23 - - - - - 20 _ _ _ _ _
Bromopsis riparia - - - - - - - - - - - — — 40 - - - - - — - 17 — _ _ _ _
Alyssum desertorum - - - - - - - - - - - - — 40 - - - - _ _ - 17 _ _ _ _ _
Achillea euxina - - - - - - - - - - - - - - 33 - - - - _ - — _ _ _ _ _
Galium humifusum - - - - - - - 96 - - - - - - 25 - 22 - - - - - - - — _ _
Stipa capillata - - - - - - - - - - - _ _ _ _
Festuca valesiaca - - - - - - - - - - - - - 2 18
Centaurea adpressa - - - - - - - - . - - - - - 3
Euphorbia seguierana - - - - - - - - - - - - - _ _
Eryngium campestre - - - - - - - - - - - - - 22 -
Salvia aethiopis - - - - - - - - - - - - - - -
Chondrilla juncea - - - - - - - - - - - - _ _ _
Goniolimon besseranum - - - - - - - - - - - _ - _ _
Bothriochloa ischaemum - - - - - - - - - - - _ - - -
Galium ruthenicum - - - - - - - - - - _ _ _ _ _
Allium rotundum - - - - - - - - - - - - - - - 39 21 - - _ _ _ _ _ _ _ _
Goniolimon tataricum - - - - - - - - - - - - - - - 35 - - - _ _ _ _ _ _ _ -
Cerastium pumilum - - - - - - - - - - - - - - - 35 - - - _ _ _ _ _ _ _ _
Alcea rugosa - - - - - - - - - - - - - - - 35 - - - - - - - _ _ _ _
Teucrium polium - - - - - - - - - - - - - - - 35 - - - _ _ _ _ _ _ _ _
Linum austriacum - - - - - - - - - - - - - - - 35 - - - _ _ _ _ _ _ _ _
Astragalus onobrychis - - - - - - - - - - - - - - - 35 - - - — - - - - - - -
Asparagus verticillatus - - - - - - - - - - - - - - - 35 - - - - - _ _ - _ _ _
Euphorbia paralias - - - - - - - - - - - - - - - 35 - - - _ _ _ _ _ _ _ _
Elaeagnus angustifolia - - - - - - - - - - - - - - - 35 - - - _ _ _ - _ _ _ _
Silene otites - - - - - - - - - - - - - - - 35 - - - _ _ _ _ _ _ _ _
Teucrium chamaedrys - - - - - - - - - - - - - - - 35 - - - - - - - - - - -
Salvia nutans - - - - - - - - - - - - - - - 35 - - - — - - - - - - -
Consolida regalis - - - - - - - - - - - — - - 14 34 18 - - _ _ _ _ _ _ _ _
Erucastrum armoracioides - - - - - - - - - - - - - - - - 37 - - _ _ _ _ _ _ _ _
Lotus corniculatus - - - - - - - - - - - - - - - - 37 - - _ _ _ _ _ _ _ _
Heliotropium dolosum - - - - - - - - - - - - - - - - 37 - - _ - — _ _ _ _ _
Atriplex tatarica - - - - - - - - - - - - - - - - 37 - - _ - — — _ _ _ _
Rumex confertus - - - - - - - - - - - - - - - - 37 - - - - - _ - - _ _
Melilotus officinalis - - - - - - - - - - - - - - - - 37 - - _ _ — _ _ _ _ _
Eremopyrum triticeum - - - - - - - - - - - - - - - - 37 - - - - - - - - - _
Crambe tataria - - - - - - - - - - - - - - - - 37 - - - - - _ - - _ _
Medicago romanica - - - - - - - - - - - - - - - - 27 - - - - n _ - - _ _
Lepidium ruderale - - - - - - - - - - - - - - - 23 2 - - _ _ _ _ _ _ _ _
Poa bulbosa - - - - - - - - - - - — - - 18 - - - — - — _ _ _ _ _
Bromus arvensis - - - - - - - - - - - - - - 7 - - - _ _ _ _ _ _ _ _
Milium vernale - - - - - - - - - - - 12 — - - - - - - - — - - _ _ _
Galium aparine - - - - - - - - - - - 18 - - - - - - - - - - - - - -
Plantago lanceolata - - - - - - 19 26 - - - 12 - - 63 176 - 43 - - - - - - - - -
Tripolium pannonicum - - - - - - - - - - - - - - 18 - - - - - - - - - - _
Glycyrrhiza glabra - - - - - - - - - - - - - - - - - - - _ _
Anisantha tectorum - - - - - - - - - - - - - - 78 - - - _ _ _
Erucastrum armoracioides - - - - - - - - - - - - - - - - - - - _ _
Potentilla arenaria - - - - - - - - - - - - - - - - - - _ _ _
Achillea submillefolium - - - - - - - - - - - - - - - - - _ _ _ _
Bromus squarrosus - - - - - - - - - - - 22 - 15 38 - 18 - - - -
Aegilops cylindrica - - - - - - - - - - - - - 23 - - 12 - - _ _
Elytrigia intermedia - - - - - - - - - - - - - - - 23 12 _ _ _ _
Vicia sativa - - - - - - - - - - - - - - - - - - _ _ _
Anthemis tinctoria - - - - - - - - - - - - - - - - - _ _ _ _
Stachys recta - - - - - - - - - - - - - - - - - - - - - 47 - - - - -
Euphorbia stepposa - - - - - - - - - - - - - - - - - - - - - 47 - - - - -
Potentilla obscura - - - - - - - - - - - - - 23 - 23 - - - - - M - - - _ .
Conium maculatum - - - - - - - - - - - - - 41 — — - _ _
Tragopogon major - - - - - - 18 - 25 - - - - 18 - - 81 - - - - 35 - - - - -
Agropyron pectinatum - - - - - - - - - - - - - - - - - - _ _ _ 33 _ _ _ _ _
Coronilla varia - - - - - - - - - - - - - - - - - - - - - 33 - - - - -
Tanacetum millefolium - - - - - - - - - - - - - - - - - - - - - 33 - - - - _
Silene chlorantha - - - - - - - - - - - - - - - - - - - - ~ 33 - - - - -
Falcaria vulgaris - - - - - - - - - - - - - - - - - - - - - 33 - - - - -
Juncus maritimus - - - - - - - - - - - - - - - - - - _ _ _ _ - _ _ _ _
Scirpus tabernaemontani - - - - - - - - - - - - - - - - - - - _ _ _ _ _
Ranunculus acris - - - - - - - - - - - - - - - - - - - _ _ _ _ _

— — - - - - - - 6 — — - - - - - -

- - - - - 22 - - - - -
- - - - - 79 - - - - -

|
o
©

|
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|

|

|

|

Lemna minor - - - - - - - - - - - - - - - - - - - _ _ _ _ _
Alisma plantago-aquatica - - - - - - - - - - - - - - - - - - - - _ _ _ _
Typha laxmannii - - - - - - - - - - - - - - - - - - - - _ - - _
Ruppia cirrhosa - - - - - - - - - - - - - - - - - - - - - - - -
Potamogeton berchtoldii - - - - - - - - - - - - - - - - - - - _ _ _ _ _
Zannichellia palustris - - - - - - - - - - - - - - - - - - - - - - - -
Myosurus minimus - - - - - - - - - - - - - - - - - - _ _ _ _ _ _
Rumex crispus - - - - - - - - - - - - - - - - - - - _ _ - _ _
Eleocharis uniglumis - - - - - - - - - - - - . - - - - - - - - _ _ _

Odontites salina - - - - - - - - - - - - - - 18 - - - - - - - - -

Anthemis ruthenica - - - - - - - - - - - - - - - - - - - - - 7 - -

Xanthium albinum - - - - - - - 61 - - - - - - - 47 17 - - - - - - -

Medicago minima - - - - - - 14 - - - - - - 14 3 - 54 - - - - 1un - -

Lactuca tatarica - - - - 4 19 56 12 28 - - - - - 41 - 16 - - 29 - - - - - - -
Plantago salsa - - - - - - - - - - - - - - - - - - - - - - - - - -
Elaeagnus angustifolia - - - - - 35 - - - - - - - - - - - - - 1 - - - - - -
Taraxacum serotinum - - - - - - 45 17 - - - - - - 14 | 33 - - - - - - - - - - -
Agrostis gigantea - - - - - - 42 - - - - - - - - - - - - - - - - - - - -
Cichorium intybus - - - - - - 34 - - - - - - - - 34 - - - - - - - - - - -
Plantago major - - - - - - 33 03 - - - - - - - - - - - - - - - - 14 - -
Atriplex prostrata - 67 - - - - 31 - - 36 - - - - 67 - 5 - - - - - - - - - -
Epilobium parviflorum - - - - - - 3 - - - - - - - - - - - - - - - - - - 42 -
Poa angustifolia - - - - - - 28 - - - - - - 45 16 26 14 - - - - 17 - - - 17 -
Agrostis stolonifera - - - - - - 27 - - - - - - - - - - - - - - - - - - - -
Melilotus albus - - - - - -1 - -3 - -@gl2 - 2 - - - - - - - - - -
Senecio erucifolius - - - - - - - - 34 - - - - - - - - - - - - - - - - - -
Calamagrostis epigeios - - - - - - 24 - 33 - - - - - - - - - - - - - - - - 33 -
Polygonum aviculare - - - - - - - - - 7109 58 - - 23 - 1w 2 - - - - - - - - |E8
Camphorosma monspeliaca 59 - - - - - - - - 3 42 59 - - - - 42 29 - - - - - - - - -
Chamomilla recutita - - - - - - - 48 - - - - - 25 - - - - - - - - - - - - -
Crepis ramosissima - - - - - - - - - - - - - 34 - - - - - - - - - - - - -
Seseli tortuosum - - - - - - - - - - - - - 30 12 30 - - - - - - - - - - -
Bromus mollis - - - - - - - - - - - - - 28 38 - - - - - - 1 - - - - -
Lepidium latifolium - - - - - - - - - - - - - - - - - - - - -
Xeranthemum annuum - - - - - - - - - - 41 - - 12 13 4,1 - - - - 40 - - - - -
Kochia prostrata - - - - - - - - - - - - - - 1 9 - - - - | 37 - - - - -
Salvia nemorosa - - - - - - - - - - - - - - - 8,7 - - - - 46 - - - - -
Bromus japonicus - - - - - 20 - - - - - - 02 20 17 @ 41 48 - - - - - - - - - -
Grindelia squarrosa - - - - - - - 13 - - 98 23 - - 13 | 37 98 - - - - - -

Centaurea solstitialis - - - - - - - - - - 45 - 45 - 62 3 15 - - - - -

Bolboschoenus maritimus - - - - - - - 54 - - - - - - - - - - 22 - - - -

Cladophora sp. - - - - - - - - - - - - - - - - - - - - - - -

Bassia hirsuta 286 28 02 22 28 - - - - 17T 41 - 2 - - - 41 - 29 1 - - -

Spergularia marina - 57 - 28 37 14 - 10 - 38 10 57 - - - - - - 14 - - - - - - - -
Elytrigia repens - - - - - - 87 - 35 - - - - - 7 32 - 24 - - - 4 - - - - -
Achillea setacea - - - - - - 67 - 30 - - 2 - - 51 28 17 @ 49 - - - 12 - - - - -
Cerastium semidecandrum - - - - - - - - - - - 13 69 18 65 12 - 45 - - - - - - - - 45
Halimione pedunculata - 10 31 32 32 - - - - 32 - 32 1 - - - - - 19 - 10 - - 10 - - -
Phragmites australis - - - - - 32 - 13 | 32 - - - - - - - - - - 32 21 12 32 99 - - -
Artemisia santonica - - - - - - - - 22 - 12 16 - 3 31 31 25 31 - - - 69 - - - - -
Tripolium vulgare - 89 30 46 30 30 - 15 - - - - - - - - - - 30 30 - - 30 - - - -
Juncus gerardi - - - - 33 33 33 33 33 - - - - - - - - - - - - - 33 1.1 - 34 -
Setaria viridis - - - - - - - - - - - - - - 23 - - - - - - - - - - - -
Sonchus oleraceus - - - - - - - - - - - - - - 23 - - - - - - - - - - - -
Bupleurum rotundifolium - - - - - - - - - - - - - - 23 - - - - - - - - - - - -
Rosa canina - - - - - - - - - - - - - - 23 - - - - - - - - - - - -
Orobanche sp. - - - - - - - - - - - - - - 23 - - - - - - - - - - - -
Limonium latifolium - - - - - - - - - - - - - - 23 - - - - - - - - - - - -
Artemisia austriaca - - - - - - - - - - - - - - 86 22 - - - - - 19 - - - - -
Convolvulus arvensis - - - - - - - - - - - - - - 79 20 24 - - - - - - - - - -
Alyssum tortuosum - - - - - - - - - - 21 - - - - 18 21 - - - - - - - - - -
Hordeum murinum - - - - - - - 58 - - - 18 - - 1u - - - - - - 24 - - - - -
Salicornia perennans 23 23 23 21 23 - - - - 23 18 - 18 - - - - - 23 16 14 - - 38 - - -
Puccinellia distans - 84 - 15 15 - - 15 - 15 15 15 15 15 15 - 94 15 11 - 51 - 15 - - - -

Howmepamu nosuaueni cuarakconu: 1 — Salicornietum prostratae, 2 — Bassietum hirsutae, 3 — Bassietum sedoidis, 4 — Halimionetum pedunculatae, 5 — Salicornio perennantis-
Suaedetum salsae, 6 — Plantagini salsae -Juncetum gerardii, 7 — Scorzonero parviflorae-Juncetum gerardii, 8 — Puccinellio distantis-Juncetum gerardii Dubyna et Dziuba ass.
nova hoc loco, 9 — Festucetum regelianae, 10 — Puccinellio distantis-Spergularietum salinae, 11 — Puccinellietum distantis var. typica, 12 — Puccinellietum distantis var.
Bassia sedoides, 13 — Puccinellio distantis-Petrosimonietum triandrae Dubyna et Dziuba ass. nova hoc loco, 14 — Limonio meyeri-Artemisietum santonicae, 15 —
Artemisietum santonicae var. Puccinellia distans, 16 — Artemisietum santonicae var. Festuca valesiaca, 17 — Artemisietum santonicae var. Bromus japonicus, 18 — Poo
bulbosae-Artemisietum santonicae, 19 — Tripolietum vulgaris, 20 — Astero tripolii-Phragmitetum, 21 — Tripolio pannonici-Phragmitetum, 22 — Anisantho tectori-
Glycyrrhizetum glabrae Dubyna, Dziuba et Vakarenko ass. nova hoc loco, 23 — Plantagini salsae-Juncetum maritimi, 24 — Bolboschoenetum maritimi, 25 — Scirpetum
tabernaemontani, 26 — Typhetum laxmannii, 27 — Eleocharitetum uniglumis.
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Tabnuys E 2. ®DiToneHOTHYHA XapaKTepHCTHKA acomianiii kiaacy Therosalicornietea
Table E 2. The phytocoenotic characteristic of assotiations of class Therosalicornietea

1
2
3
4
5
6
7
8
9
22

Howmep omucy (Tabmmis)

81 |23

9
14
16
18
28
34
12
41
19
23 |11
47 |13
43 |20
5
70 |25

Howmep omucy (6a3a nanux)

Hara onucy

16.09.2016 | 131 |19
16.09.2016 | 128 |21
16.09.2016 | 129 |24
11.09.2016

16.09.2016 | 133 |27
16.09.2016 | 132 |32

9 | 31.05.2017 | 302 |26

Ilnowa onucy, KB. M

70 |25 05.06.2017 | 546 |10
50 | 25| 08.09.2016

80 [ 8 | 31.05.2017 | 308 |12
90 |25| 31.05.2017 | 298 |14
70 [25( 17.09.2016 | 149 |15
70 [25( 17.09.2016 | 150 | 16
80 |20| 31.05.2017 | 297 |17
60 [25( 16.09.2016 | 135 |28
80 |25| 31.05.2017 | 299 |29
80 |20 | 31.05.2017 | 300 |30
90 [ 9 | 31.05.2017 | 301 |31

80 |25 07.09.2016
60 |25 09.09.2016
70 |25 08.09.2016
80 |25| 08.09.2016
95 |25| 09.09.2016
80 |9

100 (25] 11.09.2016
90 |9

50 |9

80

80 |9

3aranbHe IPOCKTUBHE NOKPUTTA, Yo

8
7
8

Bucora BepxHbOTO MiA'spycy, cM

5
5
5
5
5

BucoTa HIKHBOTO TiA'SpYCY, CM

315] 10 | 100 |25 31.05.2017 | 312 |18

5(5[10]90 |9
5(5]120 | 60 (25| 01.06.2017 | 401 |33

4 15| 20 | 100 25| 08.09.2016
25| 25 | 100 | 25| 08.09.2016

3(5]( 30
3|5( 15| 40 |25]| 09.09.2016

215120
415] 20 | 100 (25| 09.09.2016

6(5] 15
515] 10 | 100 | 25| 09.09.2016
415]10 | 90 |25| 07.09.2016

315]25
4151 15
6(5] 15
5
315] 10
65| 10
515
5
5
5
5
5(5( 15

9
5
6
7
6
6
7
7

KinpkicTh BUIiB

1|1015| 20 | 100 | 25| 05.06.2017 | 547 | 34

—|415] 20 | 60 |25| 08.09.2016

|7 (51 10

5

7

8

7
~|6(5[10 (80 |9

8

7

7

7

w|4|5] 8
4

Howmep cunTakcony

D. sp. ass. Salicornietum prostratae :

Salicornia perennans |4 5 5 5 4
D. sp. ass. Bassietum hirsutae :

Bassia hirsuta 4 + 1 2 + +|5 5
D. sp. ass. Bassietum sedoidis :

Bassia sedoides . . . . . . . . . . 155 4 4 4 ay. . . . . . . 2 . . 3 3 4
D. sp. ass. Halimionetum pedunculatae :
Halimione pedunculata .+ . . . . . . 23 .+ .+ . .+ |55 5 5 5 5 4 4 4 4 5 5 4 4 4]3
D. sp. ass. Salicornio perennantis-Suaedetum salsae :

IN
N
w
N
+
N
N
N
N
IN
IN
w
ul
=
=
=
=
=
+
+
N
N
N
N
w
N
=
N

ol
ol
S
N

~

+
+
-
—
.
w
w
N
+
+
—
(&)
[N
+
+

Suaeda salsa S
Atriplex sagittata .
Juncus gerardii e . I

D. sp. cl. Festuco-Puccinellietea :

Puccinellia distans o+ .+ . .+ + 2 3 4 + + . . . . 31152 112 2 21112 22
Spergularia marina T T : . . .
Tripolium vulgare .. ...+ 13 1+ 2 .+ 2 1 . .+
Artemisia santonica 5 A

Camphorosma monspeliaca e 2

D. sp. cl. Phragmito-Magnocaricetea :

Phragmites australis S S R

-
+
-
+
+
N
-
+
+
+
-
-

Buaw, 1m0 TparuistoTees uine B ogaoMy omuci: Atriplex prostrata (9:+); Grindelia squarrosa (23:+); Bassia sedoides (28:+); Lactuca tatarica (34:+);
Petrosimonia triandra (9:1); Plantago cornuti (23:+); Polygonum aviculare (28:+).

Homepamu nosnaueni cunrakconu: 1 — Salicornietum prostratae , 2 — Bassietum hirsutae , 3 — Bassietum sedoidis, 4 — Halimionetum pedunculatae ,
5 — Salicornio perennantis-Suaedetum salsae .
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Tabnuys E 3. diToneHOTHYHA XapaKTepUCTHKA acomiamiii mopsiaky Scorzonero-Juncetalia gerardii

kjaacy Festuco-Puccinellietea

Table E 3. The phytocoenotic characteristic of associations of order Scorzonero-Juncetalia gerardii

of class Festuco-Puccinellietea

1
2
3

Howmep omucy (Tabmutis)

4
5
6
7

8
9

Howmep omucy (0a3a
JTAHWX)

79

26

Hara onucy

01.06.2017 | 389

31.05.2017 | 331

31.05.2017 | 333

31.05.2017 | 332

31.05.2017 | 334 | 10

01.06.2017 | 345 | 18

01.06.2017 | 346 | 19

[Inowa onucy, kB. M

3

6
6
6
6

9

3arajbHe MPOCKTUBHE
MOKPUTTS, %

80 |25 11.09.2016

100 | 25 | 11.09.2016
100 | 25 | 05.06.2017 | 534

100

100 | 25 | 05.06.2017 | 521
100 | 25 | 09.09.2016

80
80
80
70

80 (25 31.05.2017 | 335 | 11
80 (25| 31.05.2017 | 336 | 12
90 |25 01.06.2017 | 392 | 13
100 | 25 | 01.06.2017 | 396 | 14
100 | 25 | 01.06.2017 | 402 | 15

70 |25 01.06.2017 | 393 | 16
100 | 25| 01.06.2017 | 399 | 17

100 | 9
90

80 |25 01.06.2017 | 397 | 20
100 | 25 | 05.06.2017 | 539 | 21

100 | 25 | 05.06.2017 | 538 | 22

100 | 25| 05.06.2017 | 535 | 23

Bucora BepxHbOTrO
nig'sapycy, cM

40
40
120

30
60
30
20

15
15
15
15
15
30

30
30
25
30
30

30
30
100
130
100

Bucora HIXXKHLOTO
nig'spycy, cM

KinekicTs BUIIB ©o|o|o

[eo)

Howmep cunTakcony 1

2

D. sp. ass. Plantagini salsae-Juncetum gerardii :

Plantago salsa 5 2
Plantago cornuti .+

D. sp. ass. Scorzonero parwflorae-Juncetum gerardu:

Agrostis gigantea :
Poa angustifolia .
Atriplex prostrata
Medicago minima
Agrostis stolonifera

+

3

D. sp. ass. Puccinellio distantis- Juncetum gerardii :

Puccinellia distans 1
Salicornia prostrata

Taraxacum serotinum

Halimione pedunculata

Bassia hirsuta :

D. sp. ass. Festucetum regellanae
Festuca orientalis

Seseli campestre ..t
Melilotus albus o1
Achillea setacea

Senecio erucifolius

D. sp. cl. Festuco- Puccmellletea

P+ N

+ + +

+ N

+ W

4 4 2 2 +

+

2

N e N s

+ P = ol

Juncus gerardii [2 5]5

ol

4|5

5 4 4 5 5

(¢,

Tripolium vulgare + 1
Spergularia marina +
Artemisia santonica

Bromus japonicus 1
Plantago lanceolata

D. sp. cl. Phragmito- Magnocarlcetea:

Phragmites australis 1 2 2
D. sp. cl. Bolboschoenetea maritimi :
Bolboschoenus maritimus

D. sp. cl. Artemisietea vulgaris :
Elytrigia repens

Calamagrostis epigeios

D. sp. cl. Stellarietea mediae :
Lactuca tatarica .1+
Grindelia squarrosa

Xanthium albinum

D. sp. cl. Polygono-Poetea annuae :
Plantago major

Tumi Buam:

Tragopogon major I

w

N

= Wwlhs

+ wlw

+ N A

Buu, 1o TparuistoTees uine B ogHoMy omuci: Cerastium semidecandrum (13:+); Matricaria recutita (13:+);
Cichorium intybus (3:+); Crepis tectorum (21:+); Daucus carota (5:+); Elaeagnus angustifolia (juv.) (1:+);
Epilobium parviflorum (5:1); Galium humifusum (16:+); Hordeum murinum (11:+); Trifolium pratense (4:+).

Homepamu nmosnaueni cuatakconu: 6 — Plantagini salsae -Juncetum gerardii, 7 — Scorzonero parviflorae-Juncetum

gerardii, 8 — Puccinellio distantis-Juncetum gerardii Dubyna et Dziuba ass. nova hoc loco, 9 — Festucetum

regelianae .
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Tabnuys E 4. diToneHoOTHYHA XapaKTepucTHKA aconianiii coro3y Puccinellion limosae kaacy Festuco-Puccinellietea

Table E 4 . The phytocoenotic characteristic of associations of alliance Puccinellion limosae of class Festuco-
Puccinellietea

Homep onucy (Tabnuigt) dla|m|s|w|o|~|o|o|S[2YI2[Z LSS5I [(2212[(X12(1S(R18 *R x

Howep omney G |5 (3158 (9(8(5(8|2|8|5|8|2(5(8]8(2(8|3|8|5| |||~ |=|2]|2
SR H R HEBEEEHEEHEEEHEEEEREEEE

Jlata omacy Slala|o|a|w|s|o|s|lc|v|lc|a|a|a|a|a|a|c|a|s|a|a|a|a|s]|a]|
S EECRESA =R E=RE=AE=A E=H =N K=H k=N K= E=N K=H k=1 E=N K=N K=H K< R=N K=H =N R=N K=N E=H E<N R=N K="
SlES[2 |G |8 s |2 |8|s|8|8|8|xs|3|S|S8(5(2(|3|8|8|5(5|5(|8|8

ILiioma ormicy, KB. M T |Q || |o|d ||| |Q|Q|Q(L[(L[|Q ||| [(L|Q|Q|Q R [L|Q |8

3aranbHe NPOCKTHBHE olo|lo|lolololo olololao|lo|lolo|lo|lolololalalolalelola|8|a

HOKDI/ITTH,% N~ o] ({=) < O | [ee) o] [ee) [oe] © 0e] O | o o M~ N~ [ee) Lo n N~ 0 | & [{e] [ee) — [ee)

Bricora BepXHBOrO MAAPYCY, 15 (1o [o [0 [w | o ~lelwo|lo|lv|lv|lo|lo|lo|lo|lo|lvw|vw|vw]|vw]|v]|o|vw|vw|o|w]|o

oM i — N N i Te] N [9p] — N ™ ™ | N N N N N — i — N — — N N N

Bucotra HmxHBOTO mig'pycy, wlw|w|w|lw|2|w|w|w|w|w|w|wv|[g|w|w|w|w|2|w|w]|alalelala]a]|e

CM

Kinekicts BUIiB oclo|l~NL|lOolV]|O|lL|t|N|F WO ]| |~]|]WO |0 8 o o~ |0 | o | < |~

Homep cuHTaKCcOHY =1 3 N ]

D. sp. ass. Puccinellio distantis-Spergularietum salinae :

Spergularia marina | 4 4 4 3 3 3 5 4| L.+ .+ .+

D. sp. Puccinellietum distantis var. Bassia sedoides:

Bassia sedoides .23 4 2 4 3 4

Polygonum aviculare 5 | 1 + :

Cerastium semidecandrum R + 1 +

Bromopsis inermis s +

D. sp. ass. Puccinellio distantis-Petrosimonietum triandrae :

Petrosimonia triandra e .|5 5 2 3 4 5 5|

D. sp. cl. Festuco-Puccinellietea ta HIKYHX CHHTAKCOHIB:

Puccinellia distans l2 4 3 2 2 3 3 3|5 5 5 5 5 45]2 2342 1]1 25 + 1 1 2}

Artemisia santonica T S A U AR AR PR P |

D. sp. cl. Therosalicornietea:

Salicornia perennans 1 + 1 + 1 2 2 + + + 1 + 1 2 2 4 1 + 1

Halimione pedunculata + 1 2 2 3 4 2 + 1 1 + + 1 . . 1

Bassia hirsuta 1 + 1 + 1 + . 1 + + 2 + 2 1 +

Tripolium vulgare N s

D. sp. cl. Stellarietea mediae:

Grindelia squarrosa T R

Lactuca tatarica e

Bromus squarrosus e 4

Centaurea solstitialis e P

Buau, 1o Tpamsrorses nuine B ogaomy omuci: Achillea setacea (20:+); Alyssum tortuosum (13:+); Ambrosia artemisiifolia (17:+);
Artemisia annua (18:+); Atriplex prostrata (1:+); Bromus japonicus (28: +); Eragrostis minor (20:+); Galium aparine (16:+); Hordeum
murinum (20:+); Melilotus albus (14:+); Milium vernale (21:+); Phragmites australis (12:+); Plantago lanceolata (17:+); Thlaspi arvense
(23:1); Trigonella monspeliaca (31:+); Xeranthemum annuum (13:+).

Homepamu no3nadeni cunrakconu: 10 — Puccinellio distantis-Spergularietum salinae, 11 — Puccinellietum distantis var. typica, 12 —
Puccinellietum distantis var. Bassia sedoides, 13 — Puccinellio distantis-Petrosimonietum triandrae Dubyna et Dziuba ass. nova hoc loco.
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Tabnuya E 5. TlopiBHSVIbHA CHHONTHYHA Ta0IUIA GIOPHUCTHYHOIO CKJIALY
acomianiit Puccinellio distantis-Petrosimonietum triandrae Dubyna et Dziuba
ass. nova hoc loco (1) Ta Artemisio-Petrosimonietum triandrae So6 1947 (2) (%)

Table £ 5. Comparative synoptic table of floristic composition of associations
Puccinellio distantis-Petrosimonietum triandrae Dubyna et Dziuba ass. nova
hoc loco (1) Ta Artemisio-Petrosimonietum triandrae So6 1947 (2) (%)

Howmep cuHTaKkcoOHy 1] 2
KinpkicTh omucis 7 6
Puccinellia distans 100| -
Salicornia perennans 86 [ -
Bassia hirsuta 86 [ -
Petrosimonia triandra 100 E
Cerastium semidecandrum 29 [ -
Halimione pedunculata 29 [ -
Senecio vernalis 14| -
Artemisia santonica 14| -
Centaurea solstitialis 14| -
Trigonella monspeliaca 14| -
Thlaspi arvense 14| -
Bromus japonicus 14| -
Artemisia maritima - | 67
Puccinellia limosa - | 50
Bassia prostrata - | 33
Scorzonera cana - | 17
Salicornia europaea - | 17
Suaeda maritima - | 17
Limonium gmelinii - | 17
Spergularia marina - | 17
Chenopodium rubrum - | 17
Festuca pseudovina - | 17
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Tabnuys E 6. ®diToneHOTHYHA XapaKTepUCTHKA acouiawiii coro3y Plantagini salsae-Artemision santonicae kiacy Festuco-Puccinellietea
Table E 6. The phytocoenotic characteristic of associations of alliance Plantagini salsae-Artemision santonicae of class Festuco-Puccinellietea

6
7
8
11
17
19

Howmep omucy (Tabmimis)

31 |20

86 |21
13 |31

386 | 1
478 | 3
479 | 4
326 | 5
4
20
22
338 (9
540 | 10
98
340 |12
327 (14
337 |15
339 |16
69
21
94 |22
33 (23
44 |24
53 |25
39 |26
177 | 27
52 |28
181 |29
24 (30
55 (32
58 |33
27 134
109 |35
406 | 36
408 | 37
144 | 38
145 |39

Howmep onmcy (6a3a naHux)

[Hara onucy

31.05.2017
31.05.2017

25| 01.06.2017
25| 14.09.2016
25| 31.05.2017
25| 10.09.2016
25| 12.09.2016
25| 09.09.2016
25| 09.09.2016

8
8

[Inoma onucy, KB. M

3arajbHe IPOCKTUBHE MTOKPUTTS,
%

80 |25| 01.06.2017 | 407 |13

90 | 25| 31.05.2017

90
70 |25| 01.06.2017 | 405 |18

100 | 25| 08.09.2016

100 | 25| 02.06.2017 | 438 | 2
100 | 25| 09.09.2016
80 |25| 12.09.2016

60 | 25| 03.06.2017
80 | 25| 03.06.2017
100 | 25| 31.05.2017
100 | 25| 07.09.2016
80 | 25| 08.09.2016
100 | 25| 08.09.2016
100

80 |25 05.06.2017
80 |25 31.05.2017
70

70 |25 09.09.2016
100 | 25| 10.09.2016
90 |25 09.09.2016
80 |##| 09.09.2016
90

70 |##| 09.09.2016
90 |25 08.09.2016
70 |25| 08.09.2016
100 | 25| 10.09.2016
100 | 25| 10.09.2016
100 | 25| 09.09.2016
100 | 25| 14.09.2016
100 | 25| 01.06.2017
100 | 25| 01.06.2017
80 |25]| 16.09.2016
100 | 25| 16.09.2016

80
80
80
80
90

Bucota HaifBUIIIOTO TpaB'sTHOTO
Apycy, cM

5
50
20
20
40
40
50
45
25
50
40
15
35
15
30
15
20
15
20
15
25
20
30
40
30
40
45
40
35
40
25
20
25
25
30
25
20
30
35

Bucora HaltHHXKYOro TPaB'sTHOrO
Apycy, CM

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

KinpkicTe BUAIB 3 NS

12
10
7
11
10
9
4
6
6
8
4
12
5
4
14
11
10
9
17
11
9
16 | 32

20
18
18
13
10
6
11
17118
14
6
8

14 10
15
18|12

Howmep cunTakcony

D. sp. ass. Limonio meyeri-Artemisietum santonicae :
Limonium meyeri 2 2 2
Galatella biflora
Senecio erucifolius . . . .
Poa angustifolia 1 2 A
Koeleria cristata S e . S

D. sp. Artemisietum santonicae var. Festuca valesiaca:

Festuca valesiaca T .
Stipa capillata T B
Euphorbia seguierana e
Salvia nemorosa T
Centaurea adpressa e T P
Kochia prostrata R

Xeranthemum annuum S A 2
Eryngium campestre T

Chondrilla juncea

Goniolimon besseranum

Salvia aethiopis . . .
Taraxacum serotinum T T s
D. sp. Artemisietum santonicae var. Bromus japonicus:

Bromus japonicus .2 .12 .11 . . .+ 4+ . . . . . 221 .+322+ 1. 4|4 445 45 5].
D. sp. ass. Poo bulbosae-Artemisietum santonicae :

Poa bulbosa e 3
Bassia sedoides e N S 2
Milium vernale e
Bromus arvensis C e 2 s 2 2
D. sp. cl. Festuco-Puccinellietea Ta Hmk4Ynx CHHTaKCOHIB:
Artemisia santonica [4 5 5 4|5 4 5 5
Puccinellia distans + 1 1+ 1 + 3 2
Plantago lanceolata

Tripolium vulgare .

Galium humifusum et .
Juncus gerardi e e 4

Spergularia marina e T A |

Achillea euxina T :

Petrosimonia triandra T & . .
Camphorosma monspeliaca e T
D. sp. cl. Stellarietea mediae Ta HIKYNX CHHTAKCOHIB:

Grindelia squarrosa .. .. .3 .12 .. . . . .+ . ... .+ ++ 02+ .1 . .1 .+ .
Melilotus albus e S e A T S S
Centaurea solstitialis e TR S R T T S A

Lactuca tatarica s A T AP o ) .
Polygonum aviculare e PR N SR SR
Consolida regalis e
Bromus squarrosus 2 . L2 2L 2
Atriplex prostrata e R &
Convolvulus arvensis T e &
Xanthium albinum e T
Senecio vernalis S 2

Cichorium intybus . S

Lepidium ruderale e |

Hordeum murinum e

Anisantha tectorum e

D. sp. cl. Festuco-Brometea:

Achillea setacea e T e T N i |
Seseli tortuosum S

Elytrigia intermedia

Allium rotundum :

Seseli campestre P A

Bothriochloa ischaemum T

D. sp. cl. Artemisietea vulgaris :

Elytrigia repens e S e et
Artemisia austriaca S

D. sp. cl. Therosalicornietea :

Bassia hirsuta e T S L T S

D. sp. cl. Phragmito-Magnocaricetea :

Phragmites australis s P |

Tui Buau:

Cerastium semidecandrum 2 1. L+ .
Bromus mollis T . . .1 . . .11 .1 .+ . +
Medicago minima 4 . 1 .
Potentilla obscura 2

Galium ruthenicum . .

Aegilops cylindrica oo e e .
Tragopogon major e & .
Alyssum tortuosum e TR o

4
+
+

+ + +

~ o+ P+ + o+
+ + + P w
H
B R+ N

+ -+ +
+
+ + +t RPN+ R NP

+ P+ RPN+ + o+

+ + -
'_\-

P+ w s

5 4 4 5 4 4|5 5 5 4 4 2 2 5[+
+

+ N

N O

= 4+ 4+ wlo

w ol

w ol
'_\

+

[\

N

N

+ |w

+ N

I

+
+

+
+
+
+

+ W Rk -
+

Buan, mo Tpamisiotecs Jwmine B ogHoMy ommci: Alcea rugosa (23:+); Alyssum desertorum (1:+); Artemisia annua (26:+); Asparagus verticillatus (26:+); Astragalus
onobrychis (29:+); Atriplex tatarica (35:+); Bromopsis riparia (3:+); Bupleurum rotundifolium (13:+); Cerastium pumilum (27:+); Chamomilla recutita (1:+); Conium
maculatum (5:+); Crambe tataria (34:1); Crepis ramosissima (2:+); Elaeagnus angustifolia (29:+); Eremopyrum triticeum (31:+); Erucastrum armoracioides (34:1);
Euphorbia paralias (26:+); Galium aparine (38:+); Goniolimon tataricum (23:+); Heliotropium dolosum (31:+); Lappula squarrosa (3:+); Lepidium latifolium (3:4);
Limonium platyphyllum (21:+); Linum austriacum (27:+); Lotus corniculatus (33:+); Medicago romanica (34:+); Melilotus officinalis (36:+); Odontites salina (6:5);
Orobanche species (20:+); Plantago major (10:1); Rosa canina (6:+); Rumex confertus (34:+); Salvia nutans (26:2); Setaria viridis (19:+); Silene otites (27:+); Sonchus
oleraceus (6:+); Teucrium chamaedrys (29:+); Teucrium polium (26:1); Trigonella monspeliaca (26:+); Tripolium pannonicum (17:+).

Homepamu mo3naueni cuarakconu: 14 — Limonio meyeri-Artemisietum santonicae, 15 — Artemisietum santonicae var. Puccinellia distans, 16 — Artemisietum
santonicae var. Festuca valesiaca, 17 — Artemisietum santonicae var. Bromus japonicus, 18 — Poo bulbosae-Artemisietum santonicae .
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Tabnuys E 7. ®iToneHOTHYHA XapaKTePUCTHKA acomianiii coro3y Salicornio-Puccinellion
kJiacy Festuco-Puccinellietea

Table E 7. The phytocoenotic characteristic of associations of alliance Salicornio-
Puccinellion of class Festuco-Puccinellietea

Homep onucy (tabmunsg) |[— [ [m | |w]|o|~|o | (ST |Y |23 [(2[(S(S5(X8]|S

" HEIRE EE R B R EEEE
S T T T T L R
SISIVQKIVQKIV|NK VKKK K (]S
gléiglala|gl|é|glala|a|2|2|é|g|8|8|2]|3

Hara omucy S88|S |8 |8 |8 |w|n|s|B|[S[S[s|S|S|N]|3]|3

[lnoma onucy, KB. M S I I B I B B B B B A B G

3aranpHe MMPOCKTHUBHE 8 8 o 8 8 8 8 8 8 8

HOKpHTT}I,% glg |~~~ I~MIgIglglCIClglalala

Bucota HaliBuioro

TPaB'HOTO ;Ip;;y, CM ST RS [F]FF ]| § § § ¥ |® g % 3 g

Bncc?Ta HaWHWK4YOIO 6w |w|w|w|wv|w|w|wv|w|v|v]2]|2]w|w]|a]|v]|w

TPaB'sHOTO SPYCY, CM

KinbkicTs BUIIB wlo|ldg|dg|o|v|t(~lol[L|g | ||| |WO|WO

Howmep cunaTakcony 19 20 21

D. sp. ass. Tripolietum vulgaris :

Tripolium vulgare 5 5 4 4 4 5 5 4 4 414 1 + + +| .

Spergularia marina . . S .

Halimione pedunculata R S S S .

D. sp. ass. Astero tripolii-Phragmitetum :

Phragmites australis + . .1 . . . . . |55 5 4 4]5 5 . 4]

D. sp. ass. Tripolio pannonici-Phragmitetum :

Tripolium pannonicum o . .. .. . . . . . . .4 2 5 5]

D. sp. cl. Festuco-Puccinellietea :

Puccinellia distans 12 4 + . 1 + 1 2 3 + . . 13 . 1 + +

D. sp. cl. Therosalicornietea :

Salicornia prostrata 1 + + 5 4 4 4 4 4 3 + 1 4 4 . . + 1 +

Bassia hirsuta + 1 . . . . .+ 1 . + 12 . . . .1

Bassia sedoides e H P |

D. sp. cl. Stellarietea mediae :

Lactuca tatarica O

Buu, 1o TpamisitoThes Jmiie B ogHoMy omwci: Artemisia santonica (16:+); Atriplex sagittata (2:3);
Bolboschoenus maritimus (8:+); Elaeagnus angustifolia (juv.) (15:+); Juncus gerardii (2:+).

Homepamu no3naveni cuarakconu: 19— Tripolietum vulgaris, 20 — Astero tripolii-Phragmitetum, 21 —
Tripolio pannonici-Phragmitetum .
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Tabnuys E 8. ®iTouneHOTHYHA XapaKTepucTHKa acomiamii Anisantho
tectori-Glycyrrhizetum glabrae Dubyna, Dziuba et Vakarenko ass. nova hoc
loco

Table E 8. The phytocoenotic characteristic of association Anisantho
tectori-Glycyrrhizetum glabrae Dubyna, Dziuba et Vakarenko ass. nova hoc
loco

Howmep ommcy (Tabmutis) 1(2*1 3145|678 9]10]11

Howmep omucy (6a3a manux) E @ § B(D|3 % oo |33
SIS|S|SISISIS|S|3|5(5
RIRIR|IKRIK|IKR|KRIK|KR|K|SK

flraomey HEHEEEEEIEEEE
glg|s|8|g|g8|g|8|2|8]|s

[1noma onucy, KB. M § § § SIQILIBIBIL 138

Excnio3umis Sl || E E &

KpyrusHa cxuiy, rpa. Sl ||| |IRIS|ISF|

3arajibHe IPOEKTHBHE MOKPUTTS, %o § SI8 § § § § SIS|3 §

BucoTa BEpXHBOTO Mi'ApyCy, cM SIRIRCIS § E a SISI8I13

Bucora HHKHBOTO MA'APYCY, CM 10/10|10|10|15)10|15|15|10| 15|15

KutpkicTs BUIIB 15128|25(18|12(26|16|15(19| 9 |14

D. sp. ass. Anisantho tectori-Glycyrrhizetum glabrae :

Glycyrrhiza glabra 5 4 3 3 4 5 4 3 3 2 2

Anisantha tectorum + 3 4 3 5 4 . 2 2 3 1

Centaurea solstitialis 1 + + + 1 + + 2 2 + .

Bromus squarrosus 4 2 1 1 + 2 + 2 4

Salvia nemorosa + + 1 .o+ 1+ .3

Elytrigia intermedia . 1 + 1 1 1 2 .

Potentilla obscura + o+ + + 4+ : +

Xeranthemum annuum 1 + + . + + 2

Erucastrum armoracioides : + + 4+ 1 1 +

Aegilops cylindrica 1 . 5 2 2 + 4

Achillea millefolium + + + .+ 4

Kochia prostrata + o+ + o+ 1

Potentilla arenaria + + 4+ +

Tragopogon major + + . + +

Achillea setacea e S |

Euphorbia stepposa T S

Koeleria cristata .o+ o+

D. sp. cl. Festuco-Brometea :

Poa angustifolia R e S N |

Astragalus onobrychis .o+t .

Stachys recta e

Seseli campestre N T

D. sp. cl. Artemisietea vulgaris :

Elytrigia repens 1 + . + + 1 . + 1 +

Conium maculatum + . . .+ 1 . . .

Artemisia austriaca e

D. sp. cl. Festuco-Puccinellietea :

Artemisia santonica 1+ 1 + . . 4+

Taraxacum bessarabicum N T

D. sp. cl. Stellarietea mediae : .

Heliotropium europaeum R S S S

Hordeum murinum R

D. sp. cl. Phragmito-Magnocaricetea :

Phragmites australis 1. . .2 + 1 1

I Buanm:

Lepidium latifolium e T R S R |

Lycopsis orientalis .o+t +

Galium mollugo R

Medicago minima I T |

Euphorbia seguierana .o+t o+ 4+ .

Vicia sativa N T

Euphorbia humifusa . .

Anthemis tinctoria R

Buu, 1110 TparisioThes JHINe B 0JHOMY omuci: Agropyron pectinatum (9:1); Alyssum
desertorum (9:1); Anthemis ruthenica (8:+); Artemisia absinthium (1:+); A. austriaca
(10:2); Asparagus verticillatus (1:+); Bothriochloa ischaemum (1:2); Bromopsis
inermis (11:+); B. riparia (2:+); Bromus mollis (5:+); Centaurea ruthenica (1:+);
Coronilla varia (7:+); Crataegus monogyna (1:+); Eryngium campestre (3:+);
Falcaria vulgaris (7:+); Galium humifusum (11:+); Medicago romanica (3:+);
Onopordum acanthium (1:+); Seseli campestre (2:+); Silene chlorantha (9:+);
Tanacetum millefolium (9:+).
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Table E 9. ®iToueHOTHYHA XapaKTepucTHKa aconianiii kiaciB Juncetea maritimi ta Bolboschoenetea
maritimi

Table £ 9. The phytocoenotic characteristic of associations of classes Juncetea maritimi and
Bolboschoenetea maritimi

Howmep onncy (tabmms) oS wlo|~o oINS S8 (S(S|S|S|RINRS

Howmep onucy (6a3a ganux) S| @ > | S S ST IR IR IBF|Z DR 9 AR,
O |© O |© QILIOMMmMmMmMmMmMMm;|miom MNDM|AT|O©O ™M
) gl (o) pav) fard oo parl Rl Rl Ry Ry Ry Ry Ly L Ll g = g gl T R
SIRIRIRIRIRIRIRIRIRIRIRIRIRIRIRISIRISIRIRIRIRIS

Hata ormcy ol|lo|lo|lo|lo|lo|lo|lv|lo|lv|lo|lo|lo|lo|o|lo|lo|lo|o|o|lo|w|o|w
S EICICIGI I GGG I I IR
QLS| K B|Q (8|S |S|a|S|a|a|e|a|a|8|3|a |3 (8|13

Inoma onucy, K. M M I B I S I I S I B I A I IR I B

Pnn6a s, ov Ll elelelsle|8]8]8]8 ]88 [ |8|]]~]

3aranbHe MPOEKTUBHE MOKPUTTS, %o § § § § Y § § § 3 § B § 5|83 |8 § § S § S8 |8 §

[TokputTTst HAIBOAHOTO SIPYCY, % § § § § g § § § 8 § 8 § 8 8 8 8 § § 8 § 8 8 8 §

[ToxputTs mimBomHOTO SPYyCy, % U L L R L L g LN L LU L LU L L LU L LT B (LA B 'EQ v

Bucora tpas'sioro apycy, o RISIRIRIS|2|2|2(8|3|2|B|3|8|3|2(2|8|2 (8 |R|S ||

KinpkicTs BUIB o [N w|wo|d w | < < w | < o|s|o|w|d|w|w|]

HoMep CHHTaKCOHY Q S 0 N DNy x

D. sp. ass. Plantagini salsae-Juncetum maritimi :

Juncus maritimus 5 5 5 5 5

Plantago salsa 1 1 + 3

Puccinellia distans 2 + 1 21 .

Juncus gerardi 2 2 2 2 .|. 2

Molinia euxina 2 +

Plantago cornuti .+

D.sp. Bolboschoenetum maritimi var. typica :

Bolboschoenus maritimus .. . . .Is555l4 2415+ 5 4]+ 31 2

D.sp. Bolboschoenetum maritimi var. Batrachium rionii :

Batrachium rionii . . . . . . . .45 4532405

Veronica anagallis-aquatica 1 .+ 1+ + .

Scirpus lacustris I A . O T -

D.sp. ass. Scirpetum tabernaemontani :

Scirpus tabernaemontani 55 5 +

Ranunculus acris + + 1

Alisma plantago-aquatica + +

D.sp. ass. Typhetum laxmannii :

Typha laxmannii e ...+ ... . . . . . . .]5 55

D.sp. ass. Eleocharitetum uniglumis:

Eleocharis uniglumis s

Myosurus minimus : 1

D.sp. cl. Phragmito-Magnocaricetea :

Phragmites australis .24+ 0 0+ 213 23 . +1 2

Typha angustifolia e | 1 . 5

D.sp. cl. Festuco-Puccinellietea:

Tripolium pannonicum 4 + .+ + . . .+ . o

Tripolium vulgare S

Spergularia marina |

D.sp. cl. Therosalicornietea :

Salicornia prostrata 2 . . . . 2

Halimione pedunculata 3 . . . .+

Bassia hirsuta O

D.sp. cl. Polygono-Poetea annuae :

Plantago major T

Polygonum aviculare S

D.sp. cl. Stellarietea mediae :

Lactuca tatarica 1+

D.sp. cl. Lemnetea : Co

Lemna minor O A

Inmi Buau:

Elaeagnus angustifolia R S

Atriplex prostrata e S

Agrostis gigantea e :

Xanthium albinum S T |

Agrostis stolonifera e

Cladophora sp. e e A 8

Buy, 1110 TparwisoThCs nuiire B ogaoMy ommci: Anthemis ruthenica (21:+); Artemisia santonicum (4:+); Bromus mollis
(5:4); B. squarrosus (2:+); Cerastium semidecandrum (21:+); Grindelia squarrosa (21:+); Hordeum murinum (5:+);
Medicago minima (21:1); Odontites salina (21:1); Potamogeton berchtoldii (23:+); P. pectinatus (7:+); Rumex crispus
(21:1); Ruppia cirrhosa (23:+); Veronica beccabunga (11:+); Zannichellia palustris (23:+).

Homepamu mosuaueni cuarakconu: 23 — Plantagini salsae-Juncetum maritimi, 24 — Bolboschoenetum maritimi var.
typica, 25 — Bolboschoenetum maritimi var. Batrachium rionii, 26 — Scirpetum tabernaemontani, 27 — Typhetum
laxmannii, 28 — Eleocharitetum uniglumis.

el0




YkpaiHcbKuii GoTaHiuHMii XKypHaT, T. 74, Ne 6, 2017. HauioHanbHa akanemist HayK YKpainu. I[HctuTyT 6otaHiku im. M.T. XonomHoro.
Hayxosuii xypHai. 3acHoBaHuil y 1921 p. Buxoautb onuH pas Ha aBa Micslili (YKpaiHCbKOIO, POCIHICHKOIO Ta aHTJIilICbKOI0 MOBAMM).
TonoBHuit pegaktop C.JI. Mocsikin

‘YkpauHckuii 00TaHUYeCKHii )KypHa, T. 74, Ne 6, 2017. HaumoHanbHast akaneMust HayK YkpauHbl. MHcTUTyT 60TaHuky uM. H.T. XonoaHoro.
Hayunwsrit sxypHan. OcHoBaH B 1921 rony. BeixoauTt oguH pa3 B aBa Mecsiiia (Ha YKPauHCKOM, PYCCKOM M aHTJIMHACKOM $SI3bIKax).
InaBublii pegaktop C.JI. MocsskuH

3aTBEPIKEHO 10 APYKY BUeHOO panoto IHcTutyty 6otaniku im. M.I. XonogHoro HAH Ykpainu
(ripotokost Ne 11 Bix 28 mucromama 2017 p.)

Peecrpariitne cBigourso cepii KB Ne 12179-1063T1P Bix 11.01.2007 p.

Penakrop O.B. [Tuaunenko
Texuiunuii penakrop O.€. boundapenio
Kowmm'torepHa Bepctka /.C. Pewemnukos

®opwmar 84x108/16. ¥Ym.-npyk. apk. 9,0. O6:.-Buz. apk. 11,5. Tupax 176 npum. 3am. Ne

BinnpykoBano B1 "Akanemnepioauka” HAH Ykpaitu
ByJ1. TepemenkiBcbka, 4, Kuis 01004
CainouTso cy6’ekra BugaBHn4oi cripasu JIK Ne 544 Bin 27.07.2001



CONTENTS

Plant Taxonomy, Geography and Floristics

Vinogradova O., Mikhailyuk T., Glaser K., Holzinger A., Karsten U. New species of Oculatella
(Synechococcales, Cyanobacteria) from terrestrial habitats of Ukraine...................... 509

Mosyakin S.L. Taxonomic and nomenclatural notes on Pontic-Mediterranean coastal and some
Australasian taxa of Salsola (Chenopodiaceae) .. ............ .. u ittt intnneennennnnns 521

Shiyan N.M., Pavlenko-Barysheva V.S., Tatanov L.V. Lectotypification of five subspecies names
of Hieracium auriculoides and H. brachiatum (Asteraceae) described from the North Caucasus

by D.I. Litvinovand K.H. Zahn . . ....... ... . ittt ientanenananns 532

Tsymbalyuk Z.M., Bezusko L.G. Linnaea borealis (Caprifoliaceae) in Ukraine: palynomorphological
and paleofloristic @spects. . .. ...ttt e ettt 539

Shevera M.V. Reynoutria x bohemica (Polygonaceae), a potentially invasive species of the
Ukrainian flora. . . .. ... ottt 548
Fungi and Fungi-like Organisms

Naumovych G.0., Darmostuk V.V., Melnik R.P.,, Didukh Ya.P.,, Khodosovtsev O.Ye. The first record
of the Red Data Book lichen Agrestia hispida (Megasporaceae) for the continental part of
L 1 T 556

Vegetation Science, Ecology, Conservation

Dubyna D.V., Ennan A.A., Dziuba T.P, Vakarenko L.P., Shykhaleeva H.M. Syntaxonomy of
halophytic vegetation of Kuialnyk estuary. ......... ... .. 0. ittt inennennnnn. 562

Floristic Records
Seniv M., Tasenkevych L. New localities of Iris sibirica (Iridaceae) from Lviv Region ............ 574
Mycological Records

Hayova V.P., Tykhonenko Yu.Ya. The first records of Bartheletia paradoxa (Bartheletiomycetes,
Agaricomycotina) in UKraine. . .. ...ttt ittt ittt tieeeeneaeneenenenanns 578

Structural Botany
Odintsova A., Klimovych N. Anatomical and morphological fruit structure in Epilobium hirsutum

and E. angustifolium (ONagraceae) . . . .. .. ..... ...ttt et et e et e eeeaneaeaaeananns 582
History of Science
Konovalchuk V.K., Kozyakov 0.S., Kushnir A.l., Fedoronchuk M.M. In memory of Professor
Volodymyr Kostyantynovych Myakushko (to 95* anniversary of his birth)............... 594

In Memoriam

Farewell to the era. In memory of Kostyantyn Merkuriyovych Sytnyk (1926-2017) ............. 596

Explorers of Plants and Fungi of Ukraine
Andryk E.I., Kohut E.I., Shevera M.V. Stepan Stepanovych Fodor (1907-2000). ................. 599

Index of articles published in Ukrainian Botanical Journalin2017..................... 600
Guidelines for AUthors . .. ... ittt iiiiiiiieieeeeeeeencacanas 606



	Табл
	Е1
	Е2
	Е3
	Е4
	Е5
	Е6
	Е7
	Е8
	Е9


