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Revision of the family Sargassaceae (Fucales, Phaeophyceae)
from Kuwait (Arabian / Persian Gulf, NW Indian Ocean)
based on analysis of morphology and ITS2 sequences
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(S I N S N )

Abstract. This article investigates the species of the family Sargassaceae present in Kuwait, analyzing nuclear ribosomal
internal transcribed spacer 2 (ITS2) sequences of 67 individuals collected in 2018-2020. Morphological characterization and
DNA barcoding confirmed the presence of eight taxa that belong to Sargassaceae. Five species belong to the genus Sargassum,
while three other taxa, namely Sirophysalis trinodis, Hormophysa cuneiformis, and Polycladia myrica, belong to other genera.
For the latter species, there was no ITS2 sequence available so far. As for Sargassum species, previous records based on
phenotypic identifications were only confirmed for a minority of species. Based on 100% sequence identity with records from
other regions, we recognize S. aquifolium, S. ilicifolium var. acaraeocarpum, S. yinggehaiense, and one still unclear species
(Sargassum sp.). According to the sequences, the fifth and most common Sargassum species in Kuwait, previously identified
as S. asperifolium, is S. carpophyllum. However, the ITS2 sequence of this entity did not show a perfect match with any
S. carpophyllum specimen so far sequenced. The comparatively limited diversity of Sargassum in Kuwait may be due to the
prevailing extreme environmental conditions, in particular large temperature amplitude between +14 °C in winter and +37 °C
in summer.

Keywords: genetic analysis, Kuwait, nuclear ribosomal internal transcribed spacer 2 (ITS2), Phaeophyceae, phenotypic,
phylogeny, Sargassum, taxonomy
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Introduction

Around 570 species are currently recognized in the
order Fucales (Ochrophyta, brown algae), many of
which are structuring elements of benthic habitats
by providing shelter and nursery for a variety of
invertebrates, micro- and macro-epiphytes, and
other marine organisms (Guiry, Guiry, 2023). Only
the family Sargassaceae Kiitzing (526 taxa) is of
worldwide distribution and one of the most species-
rich families in the class Phaeophyceae (Phillips,
1995; Blunt et al, 2008; Yip et al., 2020; Guiry,
Guiry, 2023). They occur especially in tropical
and sub-tropical regions, where they are the most
diverse groups of canopy-forming species (Draisma
et al, 2010; Mattio, Payri, 2011). This family is
absent in waters of Antarctica and southern South
America (Draisma et al., 2010). Their diversity is
highest in the Indo-West Pacific (Noiraksar, Ajisaka,
2008; Amaral-Zettler et al., 2017), which is close to

the putative region of origin of the order Fucales
(Cho et al., 2006), with two species of Sirophysalis
Kiitzing (tropical Indo-West-Pacific), one species
of Hormophysa Kiitzing, three species of Polycladia
Montagne (eastern Indian Ocean), and 360
described species of Sargassum C.Agardh (1820).
However, currently, less than 40% of the Sargassum
species are well characterized and recognized
(Mattio, Payri, 2009; Mattio et al., 2010; Low, Chou,
2013). Even though morphological features of
blades, receptacles, pneumatocysts, axes and the
holdfast are potentially available to support species
identification, Sargassum species are notoriously
difficult to identify morphologically (Stiger et al.,
2000, 2003; Cheang et al., 2008).

Recent approaches to investigate the Sargassaceae
of the Indo-West Pacific region have therefore
employed molecular markers in combination
with morphology (Bruno de Sousa et al., 2019).
Such studies included a revision of the family by
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Fig. 1. Sites in Kuwait where specimens of taxa belonging to the family Sargassaceae were collected for this study. SubFigure

represents: seven shoreline locations (Anjafa, Fintas, Mina Abdulla, Al-Zour (1), Al-Zour (2), Al-Khiran, and Al-Nuwaiseeb,

shown as 1-7, respectively) and three offshore sampling points in each of Failaka, Kubbar, and Umm Al-Maradim islands (as A,

B, C, respectively). GIS maps produced using ArcGIS software; National Geographic, Esri, Garmin, USA
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Revision of the family Sargassaceae (Fucales, Phaeophyceae) from Kuwait

investigating evolutionary relationships (Draisma
et al.,, 2010), in Madagascar (Mattio, Payri, 2011),
Australia and New Zealand (Dixon et al., 2012),
China (Huang et al,, 2017), and Singapore (Yip
etal., 2018), leading to the recognition of sub-clades,
including segregate genera recognized as different
from Sargassum, such as Carpophyllum Greville,
Phyllotricha Areschoug, Sargassopsis Trevisan, and
Sirophysalis Kiitzing. Recently, among the markers
studied to elucidate the phylogenetic relationships
and species boundaries within this family,
particularly the nuclear ribosomal transcribed
spacer 2 (ITS2) is suitable for resolving differences
among species, subgenera and genera within the
Sargassaceae due to its mutation rate (Stiger et al.,
2000, 2003; Mattio et al., 2008, 2009, 2010; Cho
etal., 2012; Dixon et al., 2012, 2014; Kantachumpoo
et al., 2015). This marker has therefore been widely
used in the Sargassaceae and numerous sequences
are available from public databases, providing good
reference sequences for this kind of study. Names
attached to sequences in GenBank may, however,
not be correct and have to be treated with caution.
To date, full infrageneric resolution of the genus
and its position among related genera within the
Sargassaceae has not been established (Bruno de
Sousa et al., 2019).

The present paper adds to the revision of the
Sargassaceae in the Indian Ocean by studying this
family in the Arabian Gulf (also referred to as the
Persian Gulf), which is a sub-sea of the NW Indian
Ocean (Fig. 1). A total of twelve papers dealing with
taxonomic aspects of the marine algal flora of the
Gulf have been published, which listed the genera
Hormophysa, Polycladia, Turbinaria ].V. Lamour.,
and Sirophysalis along with 25 Sargassum species
(e.g., Basson, 1992; De Clerck, Coppejans, 1996;
Sohrabipour, Rabii, 1999; Gharanjik, 2005; Abdel-
Kareem, 2009; Noormohammadi et al., 2011;
Shams et al., 2013, 2015; Kokabi, Yousefzadi, 2015).
However, in Kuwait only eight publications mention
members of the Sargassaceae: along members of the
genera Hormophysa, Polycladia, and Sirophysalis,
ten species of Sargassum have been reported (Jones,
1986; Al-Hasan, Jones, 1989; John, Al-Thani, 2014;
Al-Yamani et al, 2014; Alghunaim et al., 2019a,

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2023. 80(1)

b, 2020). Most recently, two papers have explored
concentrations of iodine and fluorine (Al-Adilah
et al., 2020) and other trace elements (Al-Adilah
et al., 2021) in Sargassum species from Kuwait.
These papers were the first to report any nucleotide
sequence data for Sargassum species from the Gulf.
Therefore, a study to understand the Sargassaceae
diversity in Kuwait can be a good start for a general
revision of this group in the tropical regions of the
Indian Ocean, specifically in the Arabian Gulf. In
the present study, evidence from ITS2 sequences
is employed to aid this endeavor combined with
characteristic morphological features on new
collections of the Fucales made in Kuwait.

Materials and methods

Algal collections and preservation

Algal samples were collected during the period from
October 2018 to January 2020. A total of 67 thalli of
Sargassaceae taxa were collected from 6 locations,
covering the northern (Anjafa, Fintas) and southern
areas (Mina Abdulla, Al-Khiran, Al-Zour, Al-
Nuwaiseeb) of Kuwait’s coastline and also from three
offshore islands, Failaka, Kubbar, Umm Al-Muradin,
respectively (Fig. 1; see Table S1 in Supplementary
Information). During low tide, samples were
collected by hand from intertidal to upper subtidal
zones, while around the islands the specimens
floating offshore were collected from a speed boat
in open waters with a dip net. All samples were
maintained in net bags and tagged with all necessary
information. Clean young portions of the freshly
collected thalli were preserved for subsequent DNA
analysis by immersion in cetyltrimethylammonium
bromide (CTAB) solution (Gachon et al., 2009). The
remaining thalli were then pressed onto herbarium
sheets for morphological observation and
documentation (voucher specimens). Herbarium
specimens were deposited in the Kuwait University
Herbarium (KTUH) and in the University of
Aberdeen Herbarium (ABDUK).
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Morphological analysis

The morphological examination used for taxonomic
analysis covers thallus length, holdfast and stem
shape, presence of primary and secondary branches,
general shape of blades, blade margins especially
at the apex and base, vesicle shape, as well as
receptacle shape and length, as diagnostic features.
Specimens were studied using a stereomicroscope
(Leica S6E with 10x/23 eyepieces; Morrisville, US).
Identification of phenotypical criteria was carried
out based on established taxonomic characteristics
for this group (Womersley, 1987; Yoshida, 1989;
De Clerck, Coppejans, 1996; Abbott, McDermid,
2002; Mattio et al, 2008; Cheang et al, 2008;
Mattio, Payri, 2010; Draisma et al., 2010; Al-Yamani
et al., 2014; summarized in Table 1). In addition,
in this study, the species were compared with
available thalli of Sargassaceae specimens at Kuwait
University Herbarium (KTUH; Al-Bader, personal
communications). Finally, species nomenclature
was checked with AlgaeBase (Guiry, Guiry, 2023).

Molecular analysis

Most Sargassaceae specimens collected within the
framework of this study were strongly covered
by epiphytic small animals or other seaweeds.
Therefore, young tissues, which tend to have less
epiphytic organisms, were chosen and carefully
cleaned before DNA extraction. Epiphytic organisms
may cause DNA impurities and yield false PCR
products or double band profiles (Ling Ho et al.,
1995). Approximately 20 mg of algal tissue of each
sample were ground for 10 minutes at 30 Hz using
a mechanical bead grinder (Qiagen Tissue Lyser II,
Germany). Subsequently, DNA was extracted using
the GENEJET Plant Genomic DNA Purification Kit
(Thermo Scientific, Vilnius, Lithuania) according to
the manufacturer’s protocol (Gachon et al., 2009).
Polymerase chain reaction (PCR) was carried out
on the samples to amplify the DNA of the internal
transcribed spacer region II (ITS2) locus and
amplified using primers KP5F and KG4R (Table S2;
Lane et al., 2006; Hodge et al., 2010; Dixon et al.,
2012).

6

PCR was performed in 25.1 pL volume containing
20 pl of 1.1x VWR® Taq DNA Polymerase Master
Mix containing 2 mM MgCl,, 1.7 pL of 10 uM of
both forward and reverse primers, and 1.7 uL of
extracted DNA. For ITS2, PCR conditions were as
follows: an initial denaturation step of 94 °C for 3
minutes, followed by 35 cycles of 94 °C denaturation
for 1 minute, 50 °C annealing temperature for 30
seconds, 72 °C extension step for 1 minute; after
finishing the 35 cycles a final extension step of
72 °C allowed completion of unfinished fragments
for 5 minutes. Purification was carried out using
the GENEJET PCR Purification kit (Thermo Fisher
Scientific, Vilnius, Lithuania). PCR products were
sequenced commercially (Source BioScience,
Oxford, UK) using Sanger sequencing and the same
primers as for PCR. Chromatograms of ITS2 were
manually reviewed and the raw sequences corrected,
and the complementary sequences were aligned
using the software BioEdit™ (http://www.mbio.ncsu.
edu/BioEdit/bioedit.html; Hall et al., 2010).

The consensus sequences generated from
amplicons were compared with entries in the
GenBank database of the National Center for
Biotechnology Information (NCBI) via the Basic
Local Alignment Search Online Tools algorithm
(BLAST)  function  (http://www.ncbi.nih.gov;
Altschul et al, 1997), in order to identify the
specimens investigated here to the closest possible
match due to the highest degree of homology. The
sequences were deposited in GenBank/NCBI (see
Table S3 in Supplementary Information).

Sequence alignments were done by using the
Multiple Sequence Comparison by Log-Expectation
(MUSCLE) statistical method with the software
MEGA X 11.0.11 (available from https://www.
megasoftware.net; Edgar, 2004; Kumar et al., 2018).
Moreover, haplotype identification was carried
out using the ITS2 marker and this software. In
order to construct phylogenetic trees within the
framework of this study, 31 additional sequences
of different species of Sargassaceae were obtained
from GenBank and included in the alignment
and subsequent analysis, especially taxa with the
highest degree of homology to Kuwaiti samples as
indicated by BLAST (see Table S4 in Supplementary

ISSN 2415-8860. Ukrainian Botanical Journal. 2023. 80(1)
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Information). The sequences of the Fucacean species
Ascophyllum nodosum (L.) Le Jol. (AF102971),
Fucus vesiculosus L. (AF102932), and E serratus
L. (AF102945) served as monophyletic outgroup,
following Draisma et al. (2010).

Genetic distance analysis was used to investigate
inter- and intraspecific evolutionary divergence
between Sargassaceae sequences. Phylogenetic
trees were constructed following a Maximum
Likelihood (ML) approach with bootstrap analysis
to support the robustness of the tree (1000
bootstrap replicates) (Tamura et al., 2021). The
heuristic search was obtained automatically by
applying Neighbor-Joining and BioNJ algorithms to
a matrix of pairwise distances estimated using the
Maximum Composite Likelihood (MCL) approach
and Kimura 2-parameter model (Tamura, 1992),
and then selecting the topology with superior
log likelihood value. The highest log likelihood
(-1671.82) and a discrete Gamma distribution was
used to model evolutionary rate differences among
sites (5 categories (+G, parameter = 2.1835)). The
rate variation model allowed for some sites to be
evolutionarily invariable ([+I], 17.39% sites). The
tree is drawn to scale, with branch lengths measured
in the number of substitutions per site. Also, all
positions with less than 95% site coverage were
eliminated, i.e., fewer than 5% alignment gaps,
missing data, and ambiguous bases were allowed at
any position (partial deletion option) (Kumar et al.,
2018).

Results

Morphological characters of Sargassaceae taxa
identified in this study (Table 1, Fig. 2) from
Kuwait concurred with the results of molecular
identification. Genetically, our data set included
sequences of the ITS2 region belonging to 8 different
species obtained from a total of 67 samples collected.
Alignment of the ITS2 sequences revealed =~ 500—
650 base pairs, including gaps. BLAST searches of
sequences of all entities from Kuwait had a higher
than 99.5% identity when comparing them with the
closest matches in the NCBI database, except for
S. trinodis (Table S3 in Supplementary Information).
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Phylogenetic analysis (Fig. 3) was conducted using
an alignment of the concatenated sequences from
Kuwait, 31 published sequences of Sargassaceae,
and three members of the Fucaceae. The alignment
contained 294 nucleotide positions. Among the
12 sequences stemming from Kuwaiti specimens,
five sequences belonged to the species Sirophysalis
trinodis, Hormophysa cuneiformis, Polycladia myrica
and seven sequences are related to five species of the
subgenus Sargassum: S. aquifolium, S. carpopyllum,
S.ilicifolium var. acaraeocarpum, S. yinggehaiense,
and Sargassum sp., respectively.

Discussion

Morphological analysis

Arevisionbased on morphologyand DNA barcoding
of Sargassum and the related genera Sirophysalis,
Turbinaria, —Landsburgia, Carpophyllum, and
Sargassopsis for subtropical and temperate regions
at the limits of the Indian Ocean was published
recently (Dixon et al., 2012), but for much of the
remaining tropics, the taxonomy of the family
Sargassaceae is still ambiguous.

Cystoseira trinodis (Forsskal) C. Agardh (Fig. 2A)
is currently regarded a synonym of Sirophysalis
trinodis (Forsskal) Kiitzing (Guiry, Guiry, 2023).
Its distribution ranges from the tropical western
Indian Ocean into the west Pacific. The type locality
for this taxon name is the Sinai Peninsula, Egypt,
from where Fucus trinodis Forsskal has been
described (Forsskal, 1775: 192). The distinct feature
of specimens collected in this work includes spine-
like outgrowths, with ultimate branchlets having
spindle-shaped air bladders (Table 1). Often the
primary branches of such species survive over the
summer when frequently carrying heavy epiphytic
growth of other filamentous brown algae (see
Fig. 21). Hormophysa cuneiformis (J.E. Gmelin) P.C.
Silva, albeit in cases reported under its synonym H.
triquetra (C. Agardh) Kiitzing (Lipkin, Silva, 2002),
is widespread in warm waters in the Indo-West
Pacific region and temperate waters (Guiry, Guiry,
2023). The etymology of the species name is from
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% Table 1. Morphological description of eight Sargassaceae morphotaxa identified in the present study
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Feature

Morphotaxa

Sirophysalis trinodis (Forsskal)
Kiitzing (syn. Cystoseira trinodis
(Forsskal) C. Agardh (Boisset,
Ferrer-Gallego, 2015), collected
from Failaka island; Fig. 2A

Hormophysa cuneiformis
(J.E. Gmelin) P.C. Silva (syn.
Hormophysa triquetra (C. Agardh)
Kiitzing), collected from Khiran;
Fig. 2B

Polycladia myrica (S.G. Gmelin)
Draisma, Ballesteros, F. Rousseau
& T. Thibaut (syn. Cystoseira
myrica (S.G. Gmelin) C. Agardh,
collected from Mina Abdulla;
Fig. 2C

Sargassum aquifolium (Turner)
C. Agardh (syn. S. crassifolium
J. Agardh), collected from
Nuwaiseeb; Fig. 2D

Height

Color
Holdfast

Stipe (Axis)

Primary
branch

Blades

Vesicles

Receptacles

About 35 cm in length

Brown to yellowish brown
Discoid

Terete, smooth, supple, 2 mm wide

Bear spine-like growth alternately,
clavate, densely with radical
branched, 14 cm long

Linear phylloid structures, smooth
margined with leaf like appendages,
Imm wide, 2cm long

Spindle-ellipsoidal ~ shaped (2
spheres in each brachlets), 1 mm
wide, 3 mm long with thin mucro
(spine)

Stalked lanceolate lateral on side
branches up to 5 mm long and 1
mm wide

Thalli approximately 6 cm high

Dark brown to blackish

Discoid

Terete, smooth, 3 mm in diameter
Three winged, rigid, segmented,

irregular branching

Margins distinct dental, up to 3 cm
long and up to 1 mm wide, narrow

Irregularly pinnate or whorled

Not obvious

Up to 15 cm high

Dark brown to blackish-brown
Discoid

Terete, many small spiny branchlets
(5 mm in diameter) like bear shape

Flattened, rigid - alternate to
irregularly branched rise each side
of axis 3 mm wide, 4 cm, branches
fairly rigid and stift

Small pinnate, alternately pinnate
and the pinnae becoming gradually
shorter towards apices, thus each
branch has a triangular outline

Small spiny ellipsoidal or oval
shaped various size from 1-2 mm
wide, 2 mm long, resulting in
intercalary aerocyst

Stalked ellipsoidal, 4 mm long

Thalli up from 20 to 30 cm high

Light brown to yellowish-brown
Discoid

Terete, smooth, 3-4 mm in

diameter

Cylindrical, coriaceous, 2 mm wide,
giving rise of many branchlets up to
5 cm long

Lanceolate to oblanceolate, up to 5
cm long and up to 3-6mm width,
usually with acute apex, margins
dentate, midribs vanishing midway
to distinct near apices, asymmetric
base

Spherical or ovate, smooth, some
with thin mucro (spine). Pedicle
long, mostly cylindrical, few
flattened, variable in size from 1 to
7 mm wide

Receptacles lanceolate and terete in
lower part, up to 5-15 mm long and
1 mm wide, arranged in racemes or
in cymes
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Morphotaxa

Sargassum carpophyllum J. Agardh

Feature (syn. S. pseudolanceolatum Tseng & Sargassumm ilicifolium var. Sargassum yinggehaiense Sargassum sp., collected from
. acaraeocarpum Grunow, collected Tseng & Lu, collected . .
Lu), collected from Umm al-Maradim; . . Anjafa; Fig. 2H
Fig, 2E from Al-Zour; Fig. 2F from Al-Zour; Fig. 2G
Height Thallus approximately 30 cm high 30-40 cm high Up to 40 cm high and | Thalli up to 25 cm high
bushy
Color Yellowish-brown Yellowish-brown Dark brown Dark greenish in color
Holdfast Discoid, 1cm wide Discoid and conical, 4 mm wide Discoid Not observed

Stipe (Axis)

Primary
branch

Blades

Vesicles

Receptacles

Terete, smooth

Terete, smooth with 1 mm wide

Linear-dentate margins and acute apex
up to 4 cm long and up to 1 mm wide

Spherical or ovate, smooth, some with
thin mucro (spine). Pedicle long, mostly
cylindrical, few flattened, various in size
2-4 mm wide

Lanceolate, up 3 mm long and 1 mm
wide, arranged in cymes

Terete to compressed, smooth

Asymmetrical margin up to 3 mm wide

Lanceolate to elliptical, with acute or
obtuse apex relatively thick in texture.
Margins are smooth, up to 2-3cm long
and up to 5mm width

Spherical to ovate, smooth. Pedicles
cylindrical or foliar, various in size
from 2 to 3 mm width

Linear, margins can be smooth or with
spine-like protuberances, up to 10 mm
long and 2 mm wide. Arranged in
cymes or racemes

Terete, smooth

Thick elongated
ellipsoidal, mostly
rounded, 2 mm width

lanceolate, acute tips
and irregularly serrulate
margins, up to 3-4 cm
long and up to 5 mm
wide

Ovoid, with thin or
foliar mucro. Pedicle
cylindrical or foliar, 2
mm wide

Linear, obtuse or acute
apex, petiolate or in
cymes, up 2 mm long
and 1 mm wide

Terete, compressed to flattened
smooth, 2mm in diameter

Compressed, smooth, 2 mm, giving
rise of many branchlets up to 5 cm
long

Elongated lanceolate, up to 3 cm
long and up to 2 mm wide, narrow
pedicel long base

Elliptical globular or ovate, smooth,
various size from 1-2 mm width, 2
mm long

Slightly terete, small spines at the
apices and margins
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Fig. 2. A: Sirophysalis trinodis (FAI180219-21, Failaka Island, collected by A.E. Peters, EC. Kiipper, A.H. Hasan);
B: Hormophysa cuneiformis (KHI120219-19, Khiran, collected by A.E Peters, EC. Kiipper, A.-H. Hasan); C: Polycladia
myrica (MINABD71018-3, Mina Abdulla, collected by A.H. Hasan); D: Sargassum aquifolium (NUW60219-16, Nuwaiseeb
collected by A.F. Peters, EC. Kiipper, A.H. Hasan); E: S. carpophyllum (arrows show thin mucro (spine) (UMM?70219-16,
Umm Al-Maradim Island, collected by A.E. Peters, EC. Kiipper, A.H. Hasan, D. Al-Bader); F: S. ilicifolium var. acaraeocarpum
(ZzOU290120-15, Al-Zour, collected by A.H. Hasan); G: S. yinggehaiense (KD14-ZOU200419wP-11-A, Al-Zour, collected
by D. Al-Bader); H: Sargassum sp. (AN]J270120-9, Anjafa, collected by A.H. Hasan); I: Sirophysalis trinodis with filamentous
brown epiphytes (KUB210219-12, Kubbar Island, collected by A.F. Peters, E.C. Kiipper, D. Al-Bader)

10 ISSN 2415-8860. Ukrainian Botanical Journal. 2023. 80(1)



Revision of the family Sargassaceae (Fucales, Phaeophyceae) from Kuwait

KP101256 Sargassum yinggehaiense

100% | ZOU200419wp-11-4 *

MG731822 Sargassum ilicifolium

AY¥Y258152 Sargassum duplicatum

HF572041 Sargassum crassifolium

110005/:, KF692548 Sargassum swartzii

ANJ270120-9 *

KP096253 Sargassum meelurei

MN193433 Sargassum ilicifolium

93% | KkP219190 Sargassum baccularia

KP720362 Sargassum ilicifolium var acaraeocarpim

KP720515 Sargassum ilicifolium var. acaraeocarpum

100% ZOoU290120-15 *

— EUS§33422 Sargassum polyeystum Sect. Polycystae

100 { EUS882235 Sargassum swartzii

EUS882254 Savgassum swartzii
HQ416073 Sargassum agquifolium
NUW60219-16 *

10 | HO416054 Sargassum aquifolium
HF572040 Sargassum crassifolium
ANJ60819-1 *

ZOU290120-35 *

ZOU290120-26 *

KY935426 Sargassum emarginatum

HF572049 Sargassum ilicifolium

1odee| | IN243804 Sargassum carpophyllum

AB043067 Sargassum carpophyllum
KP101265 Sargassum pseudolanceolatum
KY¥935425 Sargassum carpophyllum
EUI00783 Sargassum pacificum

103%—| KJ855999 Sargassum vachellianum

100% 00| KF281875 Sirophysalis inodis

KF281877 Sirophysalis trinodis

KHI120219-3 *

%' FAI1§0219-21 *

AB038271 Sargassum confusum

9;{ AB038273 Sargassum microceratium

JN243821 Sargassopsis decuirrens I Sargassopsis Subgen.

EUI00773 Sargassum decurrens Bactrophycus
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1
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a021dip20347 129§

Sect. Sargassum
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Sect. Teretia
75%

85% | AB043780 Hormophysa wiquerra I Hormophysa
74% | KIH]20219-19 *
76% MINABD71018-3 *
ANJ60819-2 * I Polycladia

AF102971 Ascophyllum nodosum
— AF102932 Fucus vesiculosus
729% —— AF102945 Fueus servatus

—_—
0.20

Fig. 3. Phylogenetic tree showing positions of 12 sequenced taxa of Sargassaceae from Kuwait based on a dataset of 34 ITS2
nucleotide sequences retrieved from GenBank using Maximum Likelihood and Tamura2-parameter model (Tamura, 1992).
Numbers near nodes represent bootstrap support (1000 replicates). Branches with no values have less than 50 % bootstrap
support. Sample codes typed with star signs indicate Sargassum sp. collected for this framework. Some species were not
included in the tree of Fig. 3 because the ITS2 sequence was identical to that of an already included species. Note: this tree
covers: two specimens of Sirophysalis trinodis, one of Hormophysa cuneiformis, two of Polycladia myrica, two of Sargassum
aquifolium, two of S. carpophyllum, one of S. ilicifolium var. acaraeocarpum, one of S. yinggehaiense, one of unclear Sargassum
sp.
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Latin, meaning ‘wedge-shaped’ or narrow below and
wide above (Silva et al., 1987). This finding concurs
with the morphology of our samples - including
that branches are three-winged, fairly rigid, more
or less segmented, and margins distinctly dentate
(Table 1). In addition, some individuals survive over
the summer, but several branches are lost in autumn
leaving only the basal branches that frequently carry
abundant epiphytes (see Fig. 2B). Polycladia myrica
(S.G. Gmelin) Draisma, Ballesteros, F. Rousseau
& T. Thibaut (Fig. 2C) is regarded as a currently
accepted name, with a synonym Cystoseira myrica
(S.G. Gmelin) C. Agardh, including C. myrica var.
tenella Endlicher & Diesing, which is distributed in
the Mediterranean Sea, western India to the Arabian
Peninsula, and farther extends to the South African
east coast (Draisma et al., 2010; Guiry, Guiry, 2023).
Other characters to distinguish our samples are
erect, rigid branches, covered by numerous, short,
rigid spines; branches are alternately pinnate with
the pinnae becoming gradually shorter towards the
apices; each branch has a triangular outline and
spiny oval air bladders are often present (Table 1).
The perennial basal portion and main branches
bear many small spiny branchlets and air bladders
which are cast ashore when lost during autumn. All
the aforementioned genera were well documented
by several authors in the Gulf and Kuwait as locally
abundant in the Gulf region (Jones, 1986; Al-
Hasan, Jones, 1989; Basson, 1992; Silva et al., 1996;
De Clerck, Coppejans, 1996; John, 2012; John,
Al-Thani, 2014; Al-Yamani et al., 2014; Kokabi,
Yousefzadi, 2015).

Sargassum species are characterized by leaf-
like branchlets (hereafter leaves), that distinctly
differentiate from a cylindrical or compressed,
never foliar, axis (Mattio et al., 2009; Table 1). The
first species, S. aquifolium (Turner) C. Agardh
(Fig. 2D), is well documented by several authors in
the Gulf and Kuwait (Jones, 1986; Al-Hasan, Jones,
1989; Basson, 1992; De Clerck, Coppejans, 1996;
Silva et al., 1996; Abdel-Kareem, 2009; John, 2012;
John, Al-Thani, 2014; Al-Yamani et al., 2014; Shams
et al., 2015; Kokabi, Yousefzadi, 2015; Alghunaim
et al., 2019a, b, 2020), albeit in cases under its
synonym S. crassifolium (Turner) J. Agardh (Silva
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et al., 1996). Commonly, its main habitat in the
Gulf are exposed reef flats and subtidal zones
(Shams et al., 2015). The second species identified
here, S. carpophyllum J.Agardh (Fig. 2E), grows
in the lower parts of the intertidal zone on rocky
substratum or in the upper subtidal zone in the
Gulf (John, 2012). Synonyms are S. emarginatum
C.K. Tseng & Lu Baroen and S. pseudolanceolatum
Tseng & Lu (Tseng, Lu, 2002a), respectively, which
are both reported from southern China (Abbott,
McDermid, 2002). Sargassum carpophyllum was the
species most frequently encountered in our study
with 49 (73%) samples out of 76 in total thalli, found
washed ashore or drifting in the lower intertidal
zone in the Southern Provinces of Kuwait. Out of
several papers mentioning S. carpophyllum, none
of them are related to the Gulf. Thus, observations
of this species in the present study constitute a new
record for the Gulf and Kuwait. The third species,
S. ilicifolium var. acaraeocarpum Grunow (originally
described "acaraeocarpa’; Fig. 2F), is mentioned
by only two publications (Silva et al., 1996; Mattio
et al., 2015b), in addition to a recent paper from
our group related to Kuwait (Al-Adilah et al., 2020).
The fourth Sargassum species detected in Kuwait is
S. yinggehaiense Tseng & Lu (Fig. 2G) which was
initially described by Tseng and Lu Baoren (2002b)
from Yinggehai Beach, Hainan Island (China) as
the type locality where it grows on rocks in the
lower intertidal and upper subtidal zones (Tseng,
Lu, 2002b; Guiry, Guiry, 2023). In Kuwait, this
species was collected on a single occasion, cast onto
the shore at Al-Zour (Al-Bader et al., unpublished
paper). Elsewhere in the world, this taxon has only
been mentioned from Yinggehai Beach, Hainan
Island, China, by Tseng and Lu (2002b). Thus, S.
yinggehaiense represents a new record for the Gulf
and Kuwait. The fifth species was collected on a
single occasion in Anjafa (central coast of Kuwait).
Morphologically, it is characterized by a dark green
color, and can be separated from other taxa by
flattened stems, versus cylindrical to compressed
stems. However, identification of this species is
still problematic and is therefore only designated
Sargassum sp. here. It needs further study (see
below).
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For five species, we obtained identifications
differing from prior records (e.g Al-Yamani
et al., 2014) except for S. aquifolium. Two species,
S. natans (L.) Gaillon (Basson, 1992; Silva et al.,
1996; John, Al-Thani, 2014) and S. fluitans
Borgesen (Silva et al., 1996; John, Al-Thani, 2014;
Al-Yamani et al., 2014), are Atlantic species which
were originally described from the tropical Atlantic
Ocean floating in the Sargasso Sea (Louime et al,,
2017). Either were not collected in this study, they
may have been an ephemeral introduction or were
improperly identified. None of our sequences match
the reference sequence of S. fluitans (KM461674,
or KM461675) from USA; North Carolina, Gulf
of Mexico, respectively. However, S. ilicifolium var.
acaraeocarpum (our specimens ZOU290120-15 and
Z0U200419wP-12-c) agrees morphologically with a
thallus of S. fluitans in Al-Yamani et al. (2014). There
is no ITS2 sequence for S. angustifolium C.Agardh
nor S. asperifolium Hering & G.Martens ex J.Agardh
in GenBank. Furthermore, S. carpophyllum thalli
which were collected in this study have the same
morphology as S. asperifolium in Al-Yamani
et al. (2014). Alternatively, it could be that several
species which were covered in previous inventories
of Kuwait are synonyms or misidentifications
due to the failure to account for the full range of
morphological plasticity within each taxon (see
Mattio etal., 2013; Low, Chou, 2013; Yip et al., 2018).
Since it is clear that none of the targeted collections
within the framework of this study belong to any
Atlantic species, all the specimens collected here
fall within the section Sargassum, which is the main
group containing the representative of the genus
in the Indo-West Pacific region. In this respect,
Sargassum is one of the most complicated genera
with regard to implementing alpha taxonomy, due
to the high degree of morphological divergence and
high level of adaptation to particular environments
(Kantachumpoo et al., 2015).

Our study clearly confirmed the presence of
fewer Sargassaceae species in Kuwait in comparison
with previous reports (Al-Yamani et al., 2014). This
could be related to the short coastline of Kuwait, =
300 km (Al-Yamani et al., 2004), compared with
the total Gulf coastline of about 5930 km (John, Al-
Thani, 2014) in combination with extremely harsh
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physical conditions (i.e. a large seasonal temperature
amplitude 23 °C; Al-Rashidi et al., 2009) resulting in
lower diversity of Sargassaceae than in other parts
of the tropical Indo-West Pacific with more benign
conditions and a vastly larger area (Price et al., 2006;
Sheppard, 2010; John, Al-Thani, 2014). The most
elaborate multi-gene phylogenetic analysis of the
Sargassaceae is that by Draisma et al. (2010). Mattio
et al. (2015b) reported 11 species of Sargassum
sp., including seven new records for Madagascar,
based on multi-gene phylogeny and morphological
features. Similarly, Kantachumpoo et al. (2015)
investigated the phylogenetic relationships and
species boundaries of eight Sargassum species from
Thailand using morphological characteristics and
ITS2 gene sequences. In Singapore, a total of six
species were delineated based on morphological
characteristics and molecular clades based on
phylogenetic analyses of three loci (Yip et al., 2018).
Even though the diversity of Sargassaceae species in
Kuwait varied from one sampling site to another,
Sargassum species were the key canopy-forming
seaweeds in the Southern Province. Sargassum
species are sensitive to anthropogenic activities
(Phillips, Blackshaw, 2011; Yip et al., 2018) which
may explain the scarcity of records from Kuwait Bay
and the Northern Province within the framework of
the present study. Also, it seems that the nature of
the Northern Province, i.e. with a coastline scarce
of hard rocky substrates and most of the intertidal
and sublittoral covered with mud flats, may limit
the establishment of Sargassaceae members because
early stages of these algae need hard substratum
for attachment (John, 1986; Al-Hasan, Jones,
1989; Alghunaim et al, 2019a). In contrast, the
Southern Province has beaches scattered with
rocks that are suitable for holdfast attachment (Al-
Yamani et al., 2004). Members of the Sargassaceae
are prone to remarkable changes in morphology
when defoliation occurs following fruiting. John
(2012) pointed out that in the Arabian Gulf, only
the basal parts of H. cuneiform thalli often survive
over the summer and new branches rapidly grow
from these early in the autumn. For Kuwait, also in
autumn, large masses of S. aquifolium are dominant
and drifting ashore in the entire territory, before it
becomes ‘defoliated’ in late winter (Al-Hasan, Jones,
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1989). In line with these observations, the present
study was conducted from late autumn (October
2018) until January 2020. It has to be emphasized
that the scope of the present study did not address
the ecology or seasonality of Sargassum.

Molecular phylogenetic analyses

Overall, the present study demonstrated that the
tamily Sargassaceae in Kuwait is represented by four
genera: Sirophysalis, Hormophysa, Polycladia, and
Sargassum, which are considered the "basal taxa"
in the family Sargassaceae (Draisma et al., 2010).
The results presented here are based upon the
sequencing results obtained within the framework
of this study, which were aligned and used for the
molecular phylogenetic analyses described here.
Sargassum species are clearly polyphyletic (with
sister taxa of well-supported clades) — in other words,
polyphyletic genera are included under the same
clade name (Mattio, Payri, 2011; Kantachumpoo
et al., 2015). Based upon sequencing results, an
entire ITS2 sequence obtained from our present
study (KHI200219-3, FAI180219-21) matches with
a published sequence of S. trinodis from Australia
(KF281875) with 99.28% homology (i.e., five
substitutions). This difference can be interpreted
as intraspecific variation. With 612 bp, this species
had the longest ITS2 among samples from Kuwait.
The sequences of the genus S. trinodis (KHI200219-
3, FAI180219-21) clustered monophyletically in
the genus Sirophysalis, supporting the notion that
Sirophysalis is a sister genus to the clade of the
subgenus Sargassum and that the nearest related
neighbors form a monophyletic group sister to
the genera Sargassopsis, Polycladia, Hormophysa,
respectively. The ITS2 sequence (KHI120219-19)
is identical to a published sequence (AB043780),
under the name H. triquetra from France, except for
a 155 bp long insertion of short repetitive motifs.
Sequences of additional samples will be required to
show if this insertion is common in H. cuneiformis
from the Gulf (which, interestingly, does not occur
in Polycladia myrica). Therefore, taking ITS2
sequences in GenBank into account, sequences
ANJ60819-2 and MINABD71018-3 correspond
to P myrica — a taxon which is solely described
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morphologically in several publications from the
Gulf as mentioned earlier (which so far does not
have an ITS sequence in GenBank), constituting
genetically a new record for Kuwait and the Gulf as
well. It does not appear to cluster with any branch
including those referred to as the "basal taxa" in the
family Sargassaceae.

In addition, we highlighted the occurrence of 5
distinct Sargassum taxa well supported in clades in
this tree (Fig. 3). Generally, Sargassum is currently
subdivided into eight lineages or clades of taxa:
Sargassum sect. Sargassum, Zygocarpicae, Polycystae,
Ilicifolia, Binderiana, Johnstonii, Lapazaenum,
and Sinicola (Mattio, Payri, 2011). The results of
the present phylogenetic analysis showed that in
Kuwait, Sargassum species belong to three of the
aforementioned clades, namely Ilicifolia, Binderiana,
and Zygocarpicae. Our results suggest that Sargassum
subgen. Sargassum lineages or clades of taxa, which
formed and nested sister groups to Sargassum
subgen. Arthrophycus and Sargassum subgen.
Bactrophycus, is sister to those above. Sequences
of NUW60219-16 and ANJ60819-1 are identical
(100%) to the published sequences for S. aquifolium
(HQ416054 and HQ416073) from Tanzania, France,
respectively, and clustered with S. aquifolium in the
subgenus Sargassum clade of sect. Binderianae.
The ITS2 of ZOU290120-26 and ZOU290120-35)
show 99.61% homology to sequences present under
four different species identifications in GenBank:
JN243804 from Australia (S. carpophyllum),
KY935426 from China (S. emarginatum), KP101265
from China (S. pseudolanceolatum), suggesting that
the latter two are synonyms of the former, as well
as HF572049 from Iran (S. ilicifolium), which was
likely a misidentification. Together our data show
that this species, which is common in Kuwait,
belongs to S. carpophyllum or a closely related
species. Previously, it may have been treated in
Kuwait as S. angustifolium or S. asperifolium (Al-
Yamani et al., 2014). There are no ITS2 sequences
for any of these two taxa in GenBank. We adopt a
conservative approach and classify this entity in
S. carpophyllum. Sequences ZOU290120-26 and
Z0U290120-35 sequences cluster in the same
clade as S. pseudolanceolatum and S. emarginatum.
All our ITS2 sequences cluster in the same clade
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as S. pseudolanceolatum and S. emarginatum.
Furthermore, the ITS2 sequences of S. carpophyllum
and S. pseudolanceolatum are identical, but they
differed in two positions from the published
sequences of S. carpophyllum, S. pseudolanceolatum,
and S. emarginatum. Thus, this species belongs to
the section Zygocarpicae. Overall, three Sargassum
species investigated here clustered genetically within
sect. Ilicifolia. The sequence from ZOU290120-
15 obtained here is identical (100%) to that of
S. ilicifolium var. acaraeocarpum from Madagascar
(KP720362), which suggests that they belong to the
same species. The significant genetic distance from
S.illicifolium from Indonesia (98.68%) with accession
MN193433 suggests that treating this entity as mere
variation of S. illicifolium may be incorrect, and that
its affiliation to S. ilicifolium var. acaraeocarpum
would be justified. The ITS2 sequence obtained from
KD14-ZOU200419wP-11-A shows 100% identity
with S. yinggehaiense (GenBank entry KP101256
from China), which suggests that the material of this
study belongs to this species. The identification of
specimen ANJ270120-9 as S. swartzii C. Agardh is
based on high sequence homology (99.83%) and is
nested with sequence KF692548 of S. swartzii from
India. Although S. swartzii was previously identified
from the Gulf based on morphology (Basson, 1992;
Silva et al., 1996; John, Al-Thani, 2014; Shams et al.,
2015), this sequence is important because the type
locality of S. swartzii is India (Mattio et al., 2010;
Guiry, Guiry, 2023). This sequence (KF692548) is
of doubtful identity, because none of the 15 other
ITS2 sequences of S. swartzii available in GenBank
from other parts of the world came out as a close
match with ANJ270120-9. Additionally, S. swartzii
is classified under sect. Binderiana of the genus
Sargassum (Mattio et al., 2010, 2013), as do S.
swartzii sequences EU882254 (Mattio et al., 2008,
2013) and EU882255 (Mattio et al.,, 2010) from
New Caledonia (see Table S4 in Supplementary
Information). However, sequence ANJ270120-9
clusters with S. swartzii (KF692548) and is under
sect. Ilicifolia. It seems that the reference sequence
of S. swartzii (a sample from India) is misidentified
and not in a suitable clade (and does not match,
e.g. with a sample from New Caledonia). Therefore,
ANJ270120-9 may correspond to another species
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of Sargassum sp., probably most closely related to
Sargassum sp. from Iran with sequence homology
(99.81%; GenBank accession HF572033) rather
than S. swartzii and will need more study.

However, significantly, the lack of genetic
variation observed in Arabian / Persian Gulf
members of the family Sargassaceae, as well as
their overlapping morphologies, suggests that
fewer species are actually present than currently
recognized. Due to the relatively small sample size
and the lack of genetic diversity across one marker
(our study) or all three markers tested in others
studies, for example, a range of other markers such
as the mitochondrial 5’-Cox1, COI, mt23S and
adjacent spacer (Draisma et al., 2010; Mattio et al.,
2010) and the chloroplast rbcL and psaA (Cho et al.,
2012) have been tested on closely-related species
of Sargassaceae but likewise did not provide better
resolution than the ITS2 locus. We therefore believe
that the present study provides sufficient insights
for a first molecular assessment of the diversity of
Sargassaceae in Kuwait.

In conclusion, the present work confirms that
the nuclear ribosomal internal transcriber spacer 2
(ITS2) elucidates phylogenetic relationships of the
Sargassaceae family including Sargassum species
boundaries from Kuwait using morphological
characteristics, which could provide fundamental
data for further studies related to species-level
resolution in a poorly studied region like the
Arabian Gulf and Kuwait.
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ALT.TACAH!, [I.A. AJIb-BAJIEP%3, A.®. TIETEPC! 4, ®.K. KIOIIIIEP! > 6

L5 A6epnmucpknii ynisepcurer, A6epnun, lllotnanpis, Crionydere Koponisctso
% Bigain 6ionoriunux Hayk, YaiBepcurer Kyseiiry, Kyseiir

3 Bigpin MOpCbKUX JOCTifKeHb, YHiBepcutet Kyseiity, Kyseiir

4 Bexin Pocko, Canrek, bperanb, ®pantis

% VYrisepcuter wrary Kanigopnis B Can-Iiero, CIIIA

Iepernapn popunu Sargassaceae (Fucales, Phaeophyceae) Kyseiity (Apasiiicbka / IlepcbKa 3aTOKa, MiBHIYHMII 3axXif,
Inpificbkoro okeaHy) Ha OCHOBi aHami3y Mopdonorii Ta mocrigosHocreii [TS2

Pedepar. ¥V cTarTi HaBemeHO pesyabTaTM JOCHIIPKeHb BOJOpOCTell pomuHu Sargassaceae KyBelITy Ha OCHOBi aHasmisy
MOCTTi/fOBHOCTel sijepHOro creiicepa ITS2, Bupinennx i3 67 3spaskis, 3ibpanmx y 2018-2020 pokax. Mopdormoriuna
XapakTepucTuka Ta mTpuxkopysaHHsa [IHK migTBepmmnyu HasABHICTP BOCbMHM TaKCOHiB, fAKi HaneXarb [0 POAVHMU
Sargassaceae — I'ATH BUJIB poRy Sargassum i TpbOX BUAIB IHIINX POAiB, a caMe Sirophysalis trinodis, Hormophysa cuneiformis
i Polycladia myrica. JInst ocTaHHBOTO BMAY BOCTYIHUX HocaigoBHOcTeit ITS2 me He 6ymo Bigomo. Illo crocyerscst pomy
Sargassum, HaMM TifiTBepJpKeHa MEHIUICTb i3 paHille 3apeecTpoBaHMX itoro Bujis. Ha ocHosi 100%-o0i imeHTM4YHOCTI
IIOC/IIOBHOCTEN HALIMX 3Pa3KiB i 3HaXiOK 3 iHMNX perioHiB My BusHaeMo S. aquifolium, S. ilicifolium var. acaraeocarpum,
S. yinggehaiense Ta OVH IIOKM IO HeBM3HAYeHWIT Buf (Sargassum sp.). BifmoBigHo 1o aHamisy mocmigoBHOCTEN, IATUM i
HaJIIONIMPeHItM BugoM pory Sargassum y Kyseiiti € S. carpophyllum, paniute inentndikoBanuii sk S. asperifolium. IIpote
IIOBHOTO CHiBNajjaHHA Li€l nocmigoBHOCTI ITS2 3 )KogHUM i3 BiTOMUX CeKBEHOBAHUX 3pasKiB S. carpophyllum BusBIeHO He
6yno. ITopiBHAHO HEBMCOKe PI3HOMAHITTA BUAIB pomy Sargassum y KyseiiTi Moxxe 6y Ty HaC/IKOM JJOBO/I eKCTpeMaTbHIX
YMOB HaBKO/IMIITHBOTO CEPeOBMIIA, 30KpeMa 3HAUHOI aMIUTITyAu TeMiepatyp Bif +14 °C B3uMky fo +37 °C BIITKY.

KmouoBi cnmoBa: Sargassum, Phaeophyceae, reHeTnuHuit aHami3, KyBeiiT, TakcoHOMisA, ¢eHoTUI, (iToreHis, spepHuit
crreficep ITS2
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Kputnunnii neperisas BUTOBOTO CKIaxy OOpOITHICTOPOCIHUX
rpu6iB (Erysiphaceae, Ascomycota) Ykpaiuu: Erysiphe sect. Erysiphe

Bacuns II. TEJTFOTA
Incturyt 6oraniky im. M.I. Xonognoro HAH Ykpainu, Byn. Tepemenxkiscbka 2, Kuis 01601, Ykpaina

Appeca g nuctyBaHust: vheluta@botany.kiev.ua

Pedepar. Ll crarTs € Apyroo B cepii 3aIlTaHOBAaHMX IIPallb, HPUCBAYEHNX KPUTHYHOMY IEPErLAfy BUIOBOTO CKIAXy
6opomHncropocsaHux rpubis (Erysiphaceae, Helotiales, Ascomycota) YkpaiHu Ta IXHbOTO HOIIVPEHHS Ha TepeHax JeprKaBIL.
Y mepruiit cTarTi i€l cepil iIunocsa mpo BUAM HeBenuKux ponis Arthrocladiella ta Blumeria, TyT e pOSI/LAFAIOTCS BUAN
cexuii Erysiphe pony Erysiphe. IIpeficTaBHIKY JBOX IHIIVIX CEKIilT JaHOTO poxy, Microsphaera ta Uncinula, 6yayTb KpUTHIHO
Heper/IAHYTI B MOJANBIINX CTATTAX 1€l cepii. Y crarTi HaBeneHo 24 Buaym cexuii Erysiphe, 3apeectpoBaHni B YKpaiHi, faeTbcs
iXH€e MOIMPEHHS i PO3IIOII/ 3a PErioHaMy YKpaiHy, a TAKOXK K/Ik04 [y BUsHadyeHHA. Hajimommpenimmmu BugaMu, SKi 9acTo
TPAIULAIOThCA B 6araTbox perioHax Ykpaiuu, € E. aquilegiae, E. convolvuli, E. cruciferarum, E. heraclei, E. pisi Ta E. polygoni.
Pipte, ane Bce 5k Taky foBOi YacTto peectpysamics E. buhrii, E. howeana, E. knautiae, E. limonii, E. lycopsidis ta E. urticae. [Jo
BiJHOCHO PiIKiCHUX, IIJO TPAIULA/INCA HEYacTo i B HebaraTbox perioHax, Hanexars E. betae, E. circaeae, E. lythri, E. macleayae,
E. mayori, E. thesii Ta E. ulmariae. JIuie 3 ofHOTO 41 KinbKoX Micrie3poctanb Bifomi E.caricae, E. catalpae, E. caulicola,
E. celosiae Ta E. malvae. Huska BUAIiB € 3aHOCHUMM, O1/IbLIICTD 3 HUX 3apeECTPOBaHi B YKpaiHi BiITHOCHO HelaBHO — IIPOTATOM
ocranuboro cromitts. Lle E. betae, E. caricae, E. catalpae, E. celosiae, E. howeana ta E. macleayae.

KrouoBi croBa: 6iopisHOMaHiTHICTD, MiK0o6ioTa, mommpenust, Helotiales, Leotiomycetes

Ia crarta € ppyroro B cepil 3allaHOBAaHMX
mpalb, MIPUCBAYEHNX KPUTUYHOMY IIEperyAny
BUJIOBOTO CKJIafy OOpPOLIHMCTOPOCAHMX TpuOiB
(Erysiphaceae, Helotiales, Ascomycota) Ykpainn
Ta IXHDOrO IIOIIVPEHHsS Ha TEepeHax HepxKaBU. Y
momnepenniit crarti (Heluta, 2022) smutocs mpo
IpefCTaBHUKIB HeBeMMKNUX popiB Arthrocladiella
Vasilkov Ta Blumeria Golovin ex Speer, TyT
)K€ MU PO3IOYMHAEMO PO3ITIAIATU BUAU PORY
Erysiphe R. Hedw. ex DC. - Hait6i7b1110T0 B poaMHi
Erysiphaceae.

e B Apyriil IONOBMHI MUHYJIOTO CTOJITTA [0
pony Erysiphe BigHOCUMIM BuUAM OGOPOIIHUCTO-
pocsiHMx  rpubiB, ki Mamm  KymacTi  abo

HAIBKYJIACTI IJIOKOBI TiZa XasMOTELl 3 Millenie-
MOMIOHMMY  TIpUJATKaMyU Ta [eKiTpKoMa dn
6araTpma cyMKamu. KoHizianbHUMM CTafisIMM L{UX
BUAIB OyIM TNpecTaBHUKY aHAMOPQHUX POfiB
Euoidium Tta Pseudoidium. Y mepmomy BUIajKy
Ha KOHIiIEHOCIISAX (l)OpMYBa}II/ICH JIAHITIOXKKIU
KOHiJIiif, TO#i K y PYroMy KOHijlii yTBOpIOBaIMCA
10 OJHI Ha KOHimieHocui. Y 1988 p., 6asyrouncp
HacaMIlepell Ha TUII KOHiflia/IbHOI CTafil, Mnu
Bupimum 3 pony Erysiphe pin Golovinomyces
(U. Braun) V.P. Heluta, go saxoro BigHecnn Bci
BUIM 3 KOHimianbpHOW cramgieo Euoidium (Heluta,
1988). IlisHime mouinbHICTb Takoro mopimy Oyma
HiATBepI>KeHa  pe3y/lbTaTaMu  MOJIEKY/IAPHO-
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B.II. IemroTa

¢inorenernynoro ananisy (Takamatsu et al., 1998;
Saenz, Taylor, 1999). OpgHak mpu poMy aHamisi
BUABUIOCA, 10 pasoM 3 Erysiphe B ofHy Kmamy
MOTPAI/IAIOTh 1 BUAYM KibKOX iHIIMX POAiB, AKi
TaKOX MalTb aHamopdy Pseudoidium. Otxe,
BOHM Oyau BKIoueHi B Erysiphe mepeBakKHO 5K
cekuii nporo popy (Braun, Takamatsu, 2000). 3
HIUX B YKpaiHi 3apeecTpoBaHi Mile NpeCcTaBHUKN
cekuiit Microsphaera (Lév.) U. Braun & Shishkoff
(mnopmoBi Tima 3 pudepeHUiOBaHMMM  Bif
Milenio OpupaTKaMy, IO MAKTb OUXOTOMIYHO
posranyxeHi BepxiBkoBi wactmum) Ta Uncinula
(Lév.) de Bary (mpupatku Takox gudepenuinoBaHi
Bifl Mille/ito, OffHAK IXHi allika/bHi YaCTMHMA IPOCTi,
rayKoIOAi6HO 3arHyTi a0 X 3aKpydeHi).

Y wmiit crarTi, yepes oOMexxeHHA ob6cATy, MM
posrismaemMo numine Bupm cekuii  Erysiphe, a
NIpeNCTAaBHUKM ABOX iHIINX CEKIIiN Ta pelITH POAiB
OOPONTHNCTOPOCAHMX TPUOIB OYAyTb KPUTHYHO
HeperAHYTi B IOflaNbIINX HAIIMX IPALAX.

3 ompaunpoBaHol Hamm cekuii Erysiphe pomy
Erysiphe B YKpaiHi 3apeecTpoBaHO IIJOHAlIMeHIIIe
24 Bupu. Harinommpenimmmn, To6TO TaKMMH, 110
YacTO TPAIULA/MNCA B 0araTboxX perioHax YkpaiHu
i Ha BeNMMKIN KIZIBKOCTI POCINH-XVUBUTEIIB,
€ E. aquilegiae, E. convolvuli, E. cruciferarum,
E. heraclei, E. pisi ta E. polygoni. Pigure, ane Bce
K TaKM JOBOJL 4Yacto peectpyBamucs E. buhrii,
E. howeana, E. knautiae, E. limonii, E. lycopsidis Ta
E. urticae. 10 BifHOCHO pifIKiCHUX, 1JO TPAIULAINACA
He4acTo 1 B HebaraTboxX perioHaX, Ha/leXarb
E. betae, E. circaeae, E. lythri, E. macleayae,
E. mayori, E. thesii Ta E. ulmariae. Jluie 3 ogHOTO
Yy KiIbKOX MicuespocTanb Bimomi E. caricae,
E. catalpae, E. caulicola, E. celosiae Ta E. malvae.
3 mux E. malvae B Ykpaini He BUXOIUTD 3a MeXi
Kpumy. Huska BupiiB € 3aHOCHMMUY, OilbuIiCTD 3
HIX 3apPeEeCcTpoBaHi B YKpaiHi BifITHOCHO HeJaBHO —
OpoTAroM octaHHboro cromitrsi. e E. betae
(Nevodovskyi, 1925; Jaczewski, 1927; Muravyey,
1927), E. caricae (Heluta, 1999b; Takamatsu et al.,
2015; Braun et al.,, 2017), E. catalpae (Jaczewski,

1910, 1927), E. celosiae (Ale-Agha et al., 2008),
E. howeana (Marchenko, 1963) ta E. macleayae
(Korytnianska et al., 2010, 2012; Heluta, Kravchuk,
2015).

IlommpenHsa BUIIB NIOJAETbCA BIAIOBIHO [0
palioHyBaHHA, 3amnponoHoBaHoro it "dnopu
rpu6os Ykpannsl' (Heluta, 1989). Mexi paitoHis
Ta CKOpOYeHi IXHI Ha3BM HaBeleHO B IIOIIEpeNHii
Hawin npaui (Heluta, 2022), npucssiyeHiit pogam
Arthrocladiella Ta Blumeria. OgHak i 3py4HOCTI
yyTaya MU IOBTOPIOEMO KapTy pailOHyBaHH:I
Ykpainu (puc. 1).

Erysiphe R. Hedw. ex DC., in Lamarck &
de Candolle, Fl. frang., Edn 3 (Paris) 2: 272.
1805. - epusudpe

Microsphaera Lév., Annls Sci. Nat., Bot., sér. 3 15:
381. 1851. - Trichocladia (de Bary) Neger, Flora,
Regensburg 88: 350. 1901. — Uncinula Lév., Annls
Sci. Nat., Bot., sér. 3 15: 151. 1851. — Uncinuliella
R.Y. Zheng & G.Q. Chen, Acta microbiol. sin. 19(3):
283. 1979

Tunoswit Bup;: Erysiphe polygoni DC.

Mineniit exroditumit, 6inmit abo cipyBaTmi,
SK TIPaBUIO, KOOpe pO3BMHEHMII, Ha BCIX 3ere-
HUX OpraHaX pPOCIUH-KMBUTEJIB, CKIQJJa€ETbCS
3 6e30apBHUX CENTOBAHUX i pO3Tamy>KeHuX rid
4-10 MKM 3aBTOBUIKM, IIEpEBAKHO TOHKOCTiHHUX
i mragkux. Ampecopii fobpe  po3BUHEHI,
poO3TallOBaHi IO OfHII 4YM CYIPOTMBHO IIapHi,
CYLi/bHI, COCKONMOAiOHI, 3 TrOpofYacTMM Kpaem

abo pgemo somaTeBi, [0 6araTononaTeBMX.
laycTopii B KmiTMHax emigepmicy, Maiibxe
Kyscri, rpymonopi6Hi. Anamopdu Hajmexarb

mo pompy Pseudoidium Y.S. Paul. Konipienocui
IpsAMOCTOUI, 6asajbHi KIiTMHU npsAMi, 3irHYyTI,
mo cmipanbHO 3akpydyeHux. KoHifii yTBoproroTbcs
II0 OfHIi Ha KOHIJi€HOCHi, NpM BifCYTHOCTI
PYXy TOBITps MOXYTb He pPO3’€IHYBAaTUCAH,
dbopmyloun HeCIIpaBXHi JTAHITIOXKKMU,
pisHoi dopmm Ta posmipiB - Big MaibKke

1 TyT i mari 3 MeTOI0 CIIPOLIEHHA TEKCTY Ta 3MEHIIEHH: JIOro 00CATY MOAAIOTLCA JIMIIe CHHOHIMY, Iify AKMMY B YKpaiHi
HaifJacTillle HABOJUBCS TOI UM iHINMIT TakcoH. Best cuHoHIMIKa mocTynHa B Monorpadii V. Bpayna i P. Kyka (Braun, Cook,
2012) Ta Ha eneKTpoHHOMY pecypci Index Fungorum (http://www.indexfungorum.org/names/Names.asp)
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Kputnunnit neperysig Erysiphe sect. Erysiphe Ykpaiun
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Mexi paitoHiB @ropu
epubie YkpaiHu

Puc. 1. Patiorn @ropu epubis Yxpainu (Heluta, 1989): BJIc — Bommucekuit Jlicocrer, I'K - Tipcpkuit Kpym, [1371C - JoHenpKuit
3maxkoBo-myyHnit Crern, 3K — 3axkapmarts, 3JIc - 3axigumit Jlicocremn, 311 - 3axigue [Tonicca, 3YJI - 3axigHoyKpaiHCbKi micu,
KIJI - Kapmatcski micn, KpJlc — Kpmmcenpknit Jlicocren, KpC — Kpumcsknit Cremn, JI3JIC - JIiBo6epe>xHMIT 3TaKOBO- Ty IHUIT
Crer, JI3C - JliBo6epesxunit 3makoBuit Crern, JIJIc - JliBo6epesxumit Jlicoctemn, JIIT - JliBob6epesxne Iomiccs, MIT - Maine
Iomicest, IIBK - IliBpennuit 6eper Kpumy, II3JIC - ITpaBobepesxunit 3makoBo-nydnmit Cren, [13C - ITpaBobepesxHuit
smaxosuit Crer, ITKJT - Ipukapnarceki micu, ITJIc - IIpaBo6epexumit Jlicocrer, IIC — TTonmuuosuit Crer, PJT — Po3rorpki
nicu, C3JIC - Crapobinbcpkuit smakoso-nyunnit Cremn, CPJI - Cepegubopyceki micu, XJIc — Xapxkiscbknit Jlicocren, IIT -
Lenrpanbre (IIpaBobepexue) [Tomices

Fig. 1. Regions of the Flora of fungi of Ukraine (Heluta, 1989): BJIc — Volyn (Volhynian) Forest-Steppe, 'K - Mountain
Crimea, I3J/IC - Donetsk Grass-Meadow Steppe, 3K - Transcarpathia, 3]Ic - Western Forest-Steppe, 31T - Western Polissya,
3YJI - Western Ukrainian Forests, KJI - Carpathian Forests, KpJlc - Crimean Forest-Steppe, KpC - Crimean Steppe, JI3JIC -
Left Bank Grass-Meadow Steppe, JI3C - Left Bank Grass Steppe, JI/Ic — Left Bank Forest-Steppe, JIIT — Left Bank Polissya,
MII - Lesser Polissya, IIBK - South Coast of Crimea, II3JIC - Right Bank Grass-Meadow Steppe, II3C - Right Bank
Grass Steppe, ITKJI - Cis-Carpathian Forests, IT/Ic - Right Bank Forest-Steppe, IIC - Polynovyi (Artemisia) Steppe, PJI -
Roztochchya Forests, C3JIC - Starobilsk Grass-Meadow Steppe, CPJI - East European (Central Russian) Upland Forests,
XJIc - Kharkiv Forest-Steppe, IIIT — Central (Right Bank) Polissya
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UVUTIHAPUYHUX o eJTIIICOITHOANIENONiOHIX
un GoukonopibHnx, 6e3 ¢ibposMHOBMX Tinelb,

20-40(-65) x  9-20(-26) MKM, TIOBEepXHs]
3MOpIIKYBaTa,  YTBOpeHa  BaJMKaMy,  IIO
HepeIUlTalTbcst 1 (QOpPMYITb HEIpPaBUIbHY,
Heu[0 BUTATHYTY B3HOBX ciTouky (CEM).
IIpopocTaHHA KOHifiil HaleXUTb H[O TUILY
Pseudoidium, mpopocTkoBi TpybKM  TmpOCTi,

MOXYTb (GOpPMYBaTH [eIo JIONaTeBi ampecopil.
XasMmorelii B CyXOMY CTaHi 6i/pI-MeHII BaBIeHi
3HI3Y, [0 HAINBKY/IACTUX, T€MHO-KOPMYHEBi, 1O
YOPHUX, CepefHbOro posmipy, 65-150(-180) Mxm
y AiaMeTpi, IepeBa)KHO He 3aHypeHi B Millemiii.
ITepupiit 3a3BM4ail O6araTOLIAPOBMIL, CKIALAETHCS
3 OUIbLI-MeHII 0araTOKYTHUX a00 HeNpaBUIbHO
6araTOKyTHI/[X K/JiTUH, IIiIrMEHTOBAaHUI, TEMHWII,
MaibKe Hemposopuit. Ilpuparkum  nepeBakHO
6aszanpHi, Milenienopibni, mpocti abo  x
HeIIPaBMJIbHO Ta/Ty3sThCA 110 BCiil JOBKMHI (ceKis
Erysiphe) 4y TONOBHMM 4YMHOM €KBaTOpia/bHi,
CTep)KHeI'IO,[LiGHi, IIpOCTi, IHKOMM PO3JBOEHI, [0
6 pasiB OinblI-MeHII MPABUIBHO [JUXOTOMIYHO
posrany>eHi Ha KiHIsX (cekuis Microsphaera) a6o
X Taki caMi, 3 TAYKONOAI6OHO 3aTHYTMMU YM HABiTh
3aKpy4YeHUMM amiKaJbHUMU YacTMHAMM (CeKIiist
Uncinula), nposopi, B 6asanpHill 9acTMHi MOXYTb
OyTM KOPUYHIOBATMMM, [0 KopuuHeBuX. CyMKu
no 2-15, y peaxkmux Bupis go 30, HamiBKYy/IACTI,
emincoigHooOepHeHosMenoi0Hi, 6ynaBonomioHi,
npaBuibHi abo HepiBHOOOKI, cumsdi abo X Ha
KOpOTKMX HDKKax, 40-90 x 20-45(-60) Mxwm,
2-8-criopoBi. Criopu emincoigHi, sitienoni6Hi,
Marbke Ky/sicTi, 6e36apBHi, 3pifka >koBTyBati abo
3eneHKyBari, 15-30(-38) x 7-16(-20) MxM.

ITapasuT Ha BCiX 3€lEHMX OpraHax [IBO-
TOOJbHUX POCIAMH-)XMBUTENIB, ONHAK Hal4acrTimle
PpO3BMBAIOTbCA Ha JMCTKaXx. B VYkpaini 3ape-
ectpoBaHo Omm3pko 100 BuAiB, 3 HMX IIOHAl-
MeHIle 24 HajmexXatb 10 cekuii Erysiphe.

Knrou n1a BU3HaYeHHA CEKITiit

1. [Ipupatku Mminenienonibui, He gudepeHuitoBaHi
uyy cnabko pudepeHuiioBaHi Bix Miuenito, gacTo
MepervITaTbCs 3 HUM, 0a3anbHi, [0 Maibke
eKBaTOpiaIbHMX, TPOCTi ab0  HempaBWIBHO

24

POBTATYHKEHI vovevreecreacrrencreenereeenes cekuist Erysiphe

- Ilpupatku pudepenuiitoBani Big Migernio,
IIePEBAXHO €KBATOPia/IbHi, y 3piNMuX IIOfOBUX TiN
Ha KiHISAX O1/IbII-MeHII MPaBUIbHO JUXOTOMIYHO
posranmyxeHi ab6o X TraykyBaTi 4y 3aKpydeHi,
CTep>XKeHb IpUjaTKa IPOCTHUil, 3pifika MOXKe OfMH
Pa3 TATTYBUTHCH cecvveniniireniniiieniiinessssienesssssssneness 2

2. Tlpupatku Ha KiHISIX IepeBaXKHO Oinmplu-
MEHII MpaBUIbHO [AMXOTOMIUYHO pO3Taly>KeHi,

B [eAKUX BUMAIB, O0COOIMBO KOIU He3pii,
MOXYTb OyTM IHPOCTUMM UM  BUITYACTUMI,
OflHAK IpM LbOMY 4YiTKO AudepeHIiiioBaHi Bix
MILIETIIO ..o cekuist Microsphaera

- Ilpmpatkm Ha KiHIAX radkyBari abo x
REVE )4 (5 R cekuisa Uncinula

Knrou gyt BusHaueHH:A BUAIB cekuii Erysiphe

1. CyMKuN mepeBaKHO 2-6-CIIOPOBi, Ay>Ke pifKo

CHOP JIO 8 ittt 2
- CyMK1M nepeBakHO 6-8-CIopoBi, pifuie crop
MEHIIIE ...oviviriniieieresiisieresststsseses st sess st beress s seneseas 24

2. Xasmorenii yTBOpPIOIOTbCA Ha CcTebmax y
BUI/ISANI IIIJIBHOTO 4YOXJIa, iHKOAM Ha JIMCTKaX.
ITpupatku 6e36apsHi. Ha Bupax popnis Astragalus i
Chamaecytisus (Fabaceae) ................. 6. E. caulicola

— XasmMorenii yTBOPIOIOTbCA Ha iHIIMX OpraHax
POCINUH; SIKIIO Ha cTeOnaX, TOLi He YTBOPIOIOThH

UIiIIBHMIT  4OXOJ; IPUOATKM, IpUHAMMHIL 6insa
OCHOBI, 3a6aaneHi, KOPUYHIOBATI ..ooveviniiiiivininne 3
3. Ilpmpatkm  mepeBaxHO 3-8  pasiB
HEIIpaBWIbHO PO3Tajly>KeHi, 3pifka HpoCTi..... 4
- Ilpmparku mepeBakHO MpocCTi, iHKomm 1-3
pasyt HEMPABUIBHO TATTYSATBCH .vovvevererierereeieneenene 11

4. IIpupaTku foBri, 1o 5 giaMeTpiB Xa3MOTEL|IO.
Ha Bupgax pognun Convolvulaceae 9. E. convolvuli
— IIpMOATKM KOPOTIHI .o 5
5. Ilpupgatkm 3a [OBXKMHOIW OPUOTM3HO
TOPIBHIOIOTH JliaMeTpy Xa3MOTEIilo, 3pifiKa Jio
2 piameTpiB, IMOPIBHAHO JXOPCTKi, O 8 pasis
HeraBI/I}IbHO I‘a}IYSHTbCH, 3 YUCIICHHMN
KopoTKuMU rinoukamu. Ha Bupax ponis Lathyrus it
Ononis (Fabaceae) ....... 20a. E. pisi var. cruchetiana
- ITpuparkn pmoBuii (o 2-3 giameTpiB), MeHII
rajays3AaTbcs, 6€3 YMCTeHHNX KOPOTKMX Ii/I0YOK ... 6

ISSN 2415-8860. Ukrainian Botanical Journal. 2023. 80(1)



Kputnunnit neperysig Erysiphe sect. Erysiphe Ykpaiun

6. IIpupaTKy IOMITHO pO3rajy’KeHi, IepeBakHo

KOPAJIOTIOTIOHO ....ccouvuivninieiaircieiiiciescieesiaeisencnas 7
- Ilpupatku ramysarbcsi He KOPAIONOJiOHO,
TPUOTIMBHO 3 PABM .ereeereireeieaeireneieeseieeeeeeeieaeaenaes 9

7. Yucrno cnop y cymi nyske Minnuse (Bif 2 mo
7). Ha Bunax pogunu Caryophyllaceae...3. E. buhrii
- Yucno cnop mocriiiHimie i gemo MeHie, o
6. Ha Buax IHIINX POAVH ...oovvvviriiiiiiriiiiicicniinas 8
8. Cymkocriopu 11o 3-4, 3pigka 2 a6o 5. Ha Bujjax
pony Beta (Chenopodiaceae) ................... 2. E. betae
- Cymkocniopu 110 3-5, 3pigka 2 abo 6. Ha Bupax
PORMHU APIACEAE ... 11. E. heraclei
9(6). Kouipienocui mo 120 MKM 3aBIOBXKI,
6asanpHi kmitmHM 1o 40 MKM, BigHONIEHHA
OOBXMHM KOHifili mo 1 ToBmuHU 1,3-2,6,
CYMKOCIIOpM IlepeBakHO 1o 3-5, 1o 6. Ha Bupmax
ponuuu Amaranthaceae ...................... 7. E. celosiae
— KonigieHocui mosm, go 190 MkxM, 6asanbHi
krntian o 90 MKM, KOHIfil BUTATHYTIiIII
(BigHOIIEHHS IOBXMHM 1O TOBIMHM 1,8-2,8),
CYMKOCIIOpY TIepeBakHO 10 2-4, no 5. Ha Bupax

103000070:08 0101175 SRR 10
10. Cymxm mno 4-6. Ha Bupax popgunu
Malvacege .............cccocvuvvviciviciiniann, 18. E. malvae
- Cymxun mo 3-12. Ha Bupgax poauHu
Polygonaceqe ...........c.ccveeeeeercuvencnnene. 21. E. polygoni

11(3). Ilpupatku mosri, Big 3 mo 10 giameTpis
xasMmorenio. Ha Bumax popue Ranunculaceae i
Papaveracede ..., 12

- IIpupaTky KOpOTKi, 32 JOBXKMHOIO SIK IIPABUIO
popiBHOIOTH 0,5-3 piamMeTpaM Xxasmortenio. Ha
1370120 @ 1501007045010 )1 870 (N 13

12. DbasanbHi KIITMHM KOHITIEHOCIIB [0
40 MKM 3aBJoBXKU. KoHigfii MOMipHO BUTATHYTI
(BigHOIIIEHHS [OBXMHM OO TOBINMHKM 1,5-2,5).
Cymkn o 1-12. Ha Bunax popunu Ranunculaceae,
3pinka Ha Vinca minor (Apocynaceae; nuiue
KOHIZia/TbHA CTAMIA) wovvverrereenrenrenene 1. E. aquilegiae

— baszanpHi KIITMHUM KOHIMiE€HOCIIB [MOBIII,
no 60 wmkM. KoHifii 3HayHO BMTATHYTiIi
(BigHOIIEHHS [OOBXKMHI [0 TOBIMHU 2,2-4,8).
CyMKu nepeBakHo 1o 2-5, no 9. Ha Bupax popnun
Papaveraceae ..., 17. E. macleayae

13(11). ITpupaTky ToHKI, ;0 4-6 MKM 3aBTOBIIKY,
6e36apBHi un cmabko 3abapsneni 6inst ocHoBu. Ha
Bupiax popy Urtica (Urticaceae) ......... 24. E. urticae
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- [IpnpaTkm ToBCTimIi, 61/IbIII-MEHIII iHTEHCUBHO

3abapssieHi. Ha Buax iHIIMX pONH .........coceeeee. 14
14. Xasmotenii BilHOCHO Mai, y fiaMeTpi [0
130 MKM covieeiieieeteieeientesieeteseee et 15

- Xasmortewuii 6inb1i, y giamerpi go 165 Mkm 21
15. Cymku nepesaxkHo 3-4-crnoposi. Ha Bupax
poruuu Boraginacede ..................... 15. E. lycopsidis
- Cniop 6irnblite, mepeBaskHO [0 6, 3pifka o 8 16
16. Cymknu

HeuylcaeHHi, Bim 2 g0 5

B xasmorenii. Ha Bupgax popy Circaea
(Onagraceae) ........cceeeeceereeunuennee. 8. E. circaeae

- Cymkn uucnennimi, Bigf 2 go 12 B
XABMOTEIIIT ..vvveevviereeenreeeieeeteeereeeseeeeseeeeeenseeenseeenneens 17

17. Ymemo cmop B cymui BapiaGenbHe -
Big 2 pgo 8, dacrime ix 2-5. Cymok pmo 12. Ha
BUJAX popuH Brassicaceae, Capparaceae i
Papaveraceae ... 10. E. cruciferarum

- Yncrno cymkocnop nocriituinte (o 6). Cymok y
XA3MOTEIHL JTO 10 ..vvviieiiiieciiieeteeeeeee e 18

18. CyMKocnopu nepeBakHo 1o 4-6, 3pifka 1o
3. Xasmorenii 72-115 MKM y piamerpi. Ha Bupmax
pony Lythrum (Lythraceae) ................... 16. E. lythri

- Cnop Moxe 6yTM MeHIle, YaCTO BOHM IO 2
yi 3 B cymui. Xasmotenii 6inpmi, 90-130 MkM y

THAMETPI wevviiiiiiireinieteetcere et 19
19. Cymxkocnop He 6inbure 5 B cymui. Ha Bugax
pony Thesium (Santalaceae)................... 22. E. thesii
— CYMKOCIIOP JIO 6 ..ecvvrviiniiiiiciiicnciennenes 20
20. Cymkocmop He MeHIIe 3 B CyMIH.
Kowipii enincoinni. Ha Bumax popy Oenothera
(Onagraceae) .......coecoveeevevcnencunen. 12. E. howeana

- Cymkocnop Bif 2 go 6 B cymui. Komnigii
UWIIHApUYHI 4y enincoifHouumninapuyHi. Ha
BUslax popguH Dipsacaceae i Cucurbitaceae ...........
13. E. knautiae

21(14). TlpupmaTku He4YMUCIE€HHi, TOBCTI, OibIII-
MeHII npsaMi, cmabko cenroBani. Crnop y cymui go
5. Ha Bupax pony Catalpa (Bignoniaceae) ..................
................................................................. 5. E. catalpae

- Ilpuparku sBuBuCTi, centoBaHi. CymMKocop
b1 (o Y < TP 22

22. Xasmorenii go 165 Mxm y miametpi. [IpnpgaTkn
cmabko 3abapsneni. Ha Bupax pomy Limonium
(Limoniaceae) .......ueeeeveeeeveeeeveeereennns 14. E. limonii
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- Xasmorenii 1o 145 Mxm y giamerpi. [IpupgaTku,
AK IpaBWIO, IHTEHCMBHO 3abapsieHi. Ha Bmpmax
5 011075:¢80T03147 0 - SRR 23

23. Kownimienocui mo 200 MKM 3a FOBXXUHOIO.
Cymok gno 5 B xasmorenii. Ha Carica papaya
(CATICACEAL) e 4. E. caricae

- Konigienocui go 120 mxm. Cymok no 13 B
xasmorenii. Ha Bugax pogunu Fabaceae ..............
206. E. pisi var. pisi

24(2). Xasmorerjil IepeBaXHO Ha CTebIax.
ITpupaTku KOpOTKi, 3a [OBXMHOK [0 OJHOTO
miamerpa xasmorenio. Cymok 6araro, Big 6 fo 30.
Ha Bupax popyunu Asteraceae, TOTOBHMM Y/HOM Ha
CIFSTUIM oo 19. E. mayorii

- XasMorTelii nepeBa>kHo Ha MucTKax. IIpupgarku
mos1i, o 2-4(-6) niamerpis xasmorenio. CyMoK
MeHie, 4-10, go 16. Ha Bupax pony Filipendula
(ROSACEAL) e e, 23. E. ulmariae

1. Erysiphe aquilegiae DC. — epusude opikosa

Erysiphe aquilegiae DC., Fl. frang., Edn 3 (Paris) 5/6:
105. 1815. — Erysiphe ranunculi Grev., Fl. Edin. -
461. 1824. - Erysiphe aquilegiae var. ranunculi
(Grev.) R.Y. Zheng & G.Q. Chen, Sydowia 34:
302. 1981. - Pseudoidium vincae (Bolay) Bolay in
U. Braun & R.T.A. Cook, Taxonomic Manual of
the Erysiphales (Powdery Mildews): 621. 2012. -
Erysiphe communis auct. p. p.

Mineniit Ha AMCTKAX, cTebnax, 4Yalledykax i
IJIOfaX POCTMH-KMBUTENIB, Oiuit 4n cipyBaTuii,
IIAMaMy, IO  3/1MBAIOThCA,  OOPOIIHVCTMIL,
misHinre rmriBYacTuit, Tibu mo 7 MKM 3aBTOBIIKIL.
Amnpecopii nonareBi, po3ramioBaHi mo ofHit ab6o
CYIIPOTMBHO B Iapax, 0 7 MKM Y IIONEPEYHUKY.
KoHizieHocIi Ha BepxiBIi MaTepMHCHKOI KIiTHMHM,
6asa/IbHi KT THHM IVTIHAPUYHI, IepeBa>kHO MPsIMi,
mo 40 MxMm 3aBpoBXKu. Komifii yTBOpromoTbcs
0 ONHiNM, eJIIICOigHI, BUIOBXEHOEIINCOIIHI,
0O MaiDKe LWIIHAPUYHNX, 24-48 X 14-22 MKM,
CIiBBiJHOIIIEHHS JOBXWHM [0 TOBIIMHN B MeXKax

1,5-2,5, mpopocTkn 6i/bII-MeHII TepMiHa/IbHi, O
IIOMIpHO JJOBTUX, IXHi ampecopii pisHi Ha pisHMX
JKVBUTENIAX — BiJj MaibKe LIICHUX O pO3Ci4eHMX
Ha 8-9 nomnateil. Xa3MoTelil YMC/IeHHI, pO3KIJaHi
4y 3i6paHi B Ipymy, TeMHO-KOPUYHEBi, O Maibxe
YOPHIUX, HamiBKymicTi, (65-)70-125(-135) Mmkm
y niamerpi. KiiTMHM mnepupilo HempaBWUIbHI,
6araToKyTHi, 0 25 MKM y nonepe4yHuky. [Ipugarku
nepeBaXHO 0asanbHi, [0 eKBaTOpia/bHUX, He
myXe umciaeHHi abo ix 6aratro (5-30, mo 50),
MirnenienonibHi, yacto momitHO mpsMi abo merro
3iTHYTi, B0 KONiHYaTHX, HOBTi, JOPiBHIOIOTH 1-10
JiaMeTpaM Xas3MorTelil, #o 10 MKM 3aBTOBUIKH,
IIPOCTi, IHKO/IM HENPaBU/IbHO Tany3sATbCs, CBIT/IO-
KOPMYHEBi, 10 iHTeHCHBHO KOPUYHEBUX, OCOOINBO
61111 TUIOMOBOTO Tina. Cymxu mo 1-12, yacrime
1o 2-6, siinenofi6Hi, HepiBHOOOKI, Ha KOPOTKIit
K1, 50-80 x 28-45(-55) MKM, 3-6-CIIOpOBi,
3pigka cnop 2 um 7. Cropm emimncoifHi, Ko Aemo
annenoniounx, (16-)18-25(-28) x 10-16 MKM,
6e36apBHi a00 TPOX )KOBTYBATi.

Ha pisHux Bupmax pomwuam Ranunculaceae, B
Ykpaini takox Ha Vinca minor (Apocynaceae)?. Tun
Ha Aquilegia vulgaris L.

INommpennsa B Ykpaiui. Ha Aconitum anthora
L. - 3JIc (Wréblewski, 1914). Ha A. lasiostomum
Rchb. - ITVIc (Krupa, 1888; Namystowski, 1914;
Heluta, 1989). Ha A. napellus L. - 3II (Heluta,
Anishchenko, 2021). Ha Aconitum spp. — KJI, Jl/Ic,
JITI, P/T (Lavitska, Morochkovska, 1974; Heluta,
1989, 1998b; Heluta et al.,2011; Tykhonenko, Heluta,
2011; Kozlowska et al., 2015; Dudka et al., 2019).
Ha Anemonoides ranunculoides (L.) Holub - JIJIc
(Bukhalo, 1961a)3. Ha Aquilegia x coerulea James —
I13C (Korytnianska et al., 2010). Ha A. formosa
Fisch. - IIJIc (Lavitska, Morochkovska, 1974).
Ha A. glandulosa Fisch. ex Link - ITJIc (Heluta,
1989). Ha A. hybrida hort. - I13C (Korytnianska
et al., 2012). Ha A. oxysepala Trautv. & Mey. — ITJIc
(Lavitska, Morochkovska, 1974). Ha A. vulgaris
L. - 3K, 3JIc, KpJlc, JUlc, JIII, 1IBK, IlIc, XJlc,

2 Xowua it Vinca minor He HaleXUTb J10 ponuuu Ranunculaceae, opaak nocnigosHicte ITS pinsaukn rena pIHK nporo rprnba
IiKoM Binmosifae mocaigoBHocTsM Erysiphe aquilegiae (Hanri Heomy6/ikoBaHi faHi). AHAJOTIYHMII pPe3y/IbTaT OTPUMAHO
ws rpuba, 1o possusascs Ha Catharanthus roseus (L.) G. Don (Vinca rosea L.) 8 ABcrpanii (Liberato, Cunnington, 2006).

3 He BUK/IIOUEHe HeNpaBWIbHE BUSHAYEHHS POCIMHU-KUBUTENS, OCKIIbKM B YKpaiHi Ha Buax poxy Anemonoides Mill.
(Anemone L.) E. aquilegiae 6inpiue He peecTpyBasm; repbapHmit 3pa3ok He 30epircs.
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IIII (Potebnia, 1916; Lavitska, 1950; Marchenko,
1963; Lavitska, Morochkovska, 1974; Heluta, 1989,
1995, 2006; Heluta, Isikov, 1991; Havrylo, 1999a;
Dudka et al., 2004; Dzhagan et al., 2008; Heluta
et al., 2016a; Isikov, 2016; Prosyannikova, Movlyan,
2010). Ha Aquilegia spp. - I3J1C, IlJIc, XJIc (Trebu,
1913; Potebnia, 1916; Zerova, 1948; Bondarenko-
Borisova, 2009). Ha Caltha cornuta Schott, Nyman
& Kotschy - 3II, KJI ( Dudka et al., 2019; Heluta,
Anishchenko, 2021). Ha C. laeta Schott, Nyman &
Kotschy - KJI (Dudka et al., 1997, 2019; Heluta,
1998a; Helutaetal., 2011,2018; Tykhonenko, Heluta,
2011). Ha C. palustris L. - 3K, 3JIc, 3I1, 3YJI, KII,
JI3C, JIII, II3JIC, ITJIc, IIT (Krupa, 1888; Bobyak,
1907; Chmielewski, 1910; Wréblewski, 1913;
Hrodzinska, 1928; Marchenko, 1963; Heluta, 1989,
1995; Heluta et al., 2001, 2011; Tykhonenko, Heluta,
2011; Dudka et al., 2019; Heluta, Anishchenko,
2021). Ha Clematis fusca Turcz. — IIBK (Heluta,
Isikov, 1991; Dudka et al., 2004). Ha C. hexapetala
Pall. - ITBK (Semina, Beskaravaynaya, 1978; Dudka
et al., 2004). Ha C. integrifolia L. - IIBK (Semina,
Beskaravaynaya, 1978; Dudka et al, 2004). Ha
C. jackmannii Moore - IIBK, II3C (Mitrofanova,
Beskaravaynaya, 1973; Heluta, Isikov, 1991; Dudka
et al., 2004; Korytnianska et al., 2010). Ha C. jubata
Bisch. — TIBK (Vasiljeva, 1960; Dudka et al,
2004). Ha C. lathyrifolia Besser ex Rchb. — JI3JIC,
C3JIC (Potebnia, 1916; Morochkovskyi, 1956, sk
C. integrifolia; Heluta et al., 1987; Heluta, 1989;
Dudka et al., 2009a). Ha C. recta L. - 3JIc, JlJIc, JIII,
MII, IIBK, ITJIc, LTI (Krupa, 1888; Namystowski,
1914; Ganeshin, Bondartseva-Monteverde, 1922;
Tselle, 1925; Hrodzinska, 1928; Lavitska, 1939;
Vasiljeva, 1960; Lavitska, Morochkovska, 1974;
Heluta, 1989, 1995; Dudkaetal.,2004). Ha C. texensis
Buckl. - ITBK (Mitrofanova, Beskaravaynaya, 1973;
Dudka et al., 2004). Ha C. viorna L. — IIBK (Semina,
Beskaravaynaya, 1978; Dudka et al, 2004). Ha
C. vitalba L. — TIBK (Heluta, Isikov, 1991; Dudka
et al., 2004). Ha C. viticella L. - TIBK, II3C (Dudka
et al., 2004; Korytnianska et al., 2010). Ha Clematis
spp. - 3JIc, IlJIc, IIBK (Vasiljeva, 1960; Heluta,
1989; Dudka et al., 2004; Heluta et al., 2016a). Ha
Consolida ajacis (L.) Schur - I3JIC, 3II, JI3JIC,
I13JIC, IlV/Ic (Heluta et al., 1987; Heluta, 1989;
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Dudka et al., 2009a; Heluta, Anishchenko, 2021).
Ha Delphinium x cultorum Voss (D. hybridum
hort.) - 3K, 3VJI, KJI, I1BK, I13C, ITJIc (Wrdblewski,
1913; Zerova, 1948; Marchenko, 1963; Lavitska,
Morochkovska, 1974; Stasevych, 1981; Heluta,
1989; Heluta, Isikov, 1991; Dudka et al., 2004;
Korytnianska et al., 2010). Ha D. nacladense Zapal. -
KJI. Ha D. orientale J. Gay — KpJIc (Prosyannikova,
Movlyan, 2010). Ha D. pallasii Nevsky - I'K, IIBK,
ITJIc (Tranzschel, 1902; Lavitska, Morochkovska,
1974; Heluta, 1984, 2000; Kuzub, 2003; Dudka
et al., 2004). Ha Delphinium sp. — 311, II3C (Heluta
et al.,, 1987; Heluta, Anishchenko, 2021). Ha Nigella
damascena L. — BJlc, 3I1, 3YJI, IlJIlc (Lavitska,
1950, 1966; Marchenko, 1979; Heluta, 1989; Heluta,
Anishchenko, 2021). Ha Ranunculus acris L. - 3K,
311, KJ1, JIIc, ITJIc, IIT (Wroblewski, 1913; Lavitska,
1949; Morochkovskyi, 1958b; Marchenko, 1963;
Heluta, 1989, 1995, 1998a, 2006; Solomakhina,
Prudenko, 1998; Tkachenko et al., 1998; Dzhagan
et al, 2008; Dudka et al., 2009a, 2019; Heluta,
Anishchenko, 2021). Ha R. auricomus L. — XJIc, III1
(Trebu, 1913; Potebnia, 1916; Heluta, 1989, 1995;
Luchnikova, 2021). Ha R. constantinopolitanus (DC.)
D’Urv. - T'K (Isikov, 2016; Kravchuk et al., 2018).
Ha R. flammula L. - KJI (Marchenko, 1963; Heluta
etal., 2011; Tykhonenko, Heluta, 2011; Dudka et al.,
2019). Ha R. lanuginosus L. - KJI (Marchenko, 1963;
Dudka et al., 2019). Ha R. meyerianus Rupr. - TK
(Heluta, 1984, 1989; Kuzub, 2000; Dudka et al.,
2004). Ha R. polyanthemos L. - I3JIC, 3K, 3Jlc,
KpJlc, I3JIC, JI3C, JUIc, JIII, I13JIC, IJIc, C3JIC,
XJIc (Kharkevych, 1949; Heluta et al., 1987; Heluta,
1989, 2006; Tkachenko et al., 1998; Heluta et al.,
2007; Dzhagan et al., 2008; Dudka et al., 2009a;
Dzyunenko, Prosyannikova, 2013; Korytnianska
et al., 2014a; Kravchuk et al., 2019; Prosyannikova
etal., 2019b). Ha R. repens L. - O3JIC, 3K, 3JIc, KIJI,
JI3JIC, JI3C, TIBK, II3JIC, IT3C, ITJic, C3JIC, XJIc,
LIIT (Léveillé, 1842; Sredinskiy, 1873; Chmielewski,
1910; Trebu, 1913; Potebnia, 1916; Marchenko,
1963; Heluta, 1989, 1995, 1998a; Tkachenko et al.,
1998; Koroliova, 2000; Dudka et al., 2004, 2009a,
2019; Heluta et al,, 2007, 2011; Dzhagan et al., 2008;
Korytnianska et al, 2010; Tykhonenko, Heluta,
2011; Heluta et al, 2016a; Heluta, Tykhonenko,
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2017). Ha R. sardous Crantz (R. pseudobulbosus
Schur.) - 3K, 311, JII1, I13C, ITJIc, CPJI (Marchenko,
1963; Heluta, 1989; Holubtsova, 2008; Heluta,
Anishchenko, 2021). Ha R. sceleratus L. - 3Jlc,
JI3JIC (Morochkovskyi, 1957; Heluta et al., 1987;
Tkachenko et al., 1998; Dudka et al., 2009a; Heluta
et al, 2016a; Heluta, Tykhonenko, 2017). Ha
Ranunculus spp. - TK, IO3JIC, 3K, 3Jlc, 311, KII,
KpC, JI3JIC, JlJIc, JIT1, I13C, ITJIc, C3JIC, XJIc, IIII
(Chmielewski, 1910; Potebnia, 1916; Tselle, 1925;
Lavitska, 1949; Morochkovskyi, 1956, 1957, sx
E. communis na Geranium collinum Steph.; Lavitska,
Morochkovska, 1974; Heluta et al., 1987; Heluta,
1989, 1995, 2000, 2005, 2006; Tykhonenko et al.,
1994; Solomakhina, Prudenko, 1998; Tkachenko
et al., 1998; Kuzub, 2000; Dudka et al., 2004, 2009a,
2019; Dzhagan et al., 2008; Holubtsova, 2008; Heluta
etal.,2016a,2019; Heluta, Tykhonenko, 2017; Heluta,
Anishchenko, 2021). Ha Thalictrum aquilegiifolium
L. - KJI, JII1, I13C, IJIc, IOIT (Wrdblewski, 1913;
Lavitska, 1939; Heluta, 1989, 1995; Korytnianska
et al.,, 2010; Heluta et al., 2018; Dudka et al,
2019). Ha T. flavum L. - 3II, JI3JIC, I1JIc, C3JIC
(Kharkevych, 1959; Lavitska, Morochkovska, 1974;
Heluta et al., 1987; Prydiuk, 2000; Dudka et al.,
2009a; Heluta, Anishchenko, 2021). Ha T. foetidum
L. — IDlc (Lavitska, Morochkovska, 1974). Ha
T. glaucum Desf. — IIJIc (Lavitska, Morochkovska,
1974). Ha T. lucidum L. - JIII, XJIc (Heluta, 1989;
Havrylo, 1999a). Ha T. minus L. - TK, I3JIC, 3]lc,
KpJle, KpC, JI3JIC, JI3C, Jlc, IIBK, II3C, Illc,
IIC, C3JIC, XJIc (Sredinskiy, 1873; Illichevskyi,
1938; Lavitska, Morochkovska, 1974; Heluta, 1979,
1984, 1985, 1989, 1999a, 2003, 2005; Heluta et al.,
1987; Kondratyuk et al., 1988; Burdyukova et al.,
1992; Tykhonenko et al., 1994; Tkachenko et al,
1998; Havrylo, 1999a, 2001; Kuzub, 2000; Heluta,
Isikov, 2004; Heluta et al., 2007, 2014, 2016a; Dudka
et al., 2009a; Korytnianska et al., 2014b; Heluta,
Tykhonenko, 2017; Prosyannikova et al., 2019b). Ha
T. simplex L. — JITI (Jaczewski, 1927). Ha Thalictrum
sp. — IlJIc (Heluta, 1989). Ha Trollius europaeus L. -
I1JIc. Ha Vinca minor L. - TIBK, ITJIc (Heluta, 1989,
1999b, 2006; Heluta, Isikov, 1991; Solomakhina,
Prudenko, 1998; Dudka et al., 2004; Dzhagan et al.,
2008).
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3aranpHe mommpeHHA. €Bpoma: ABCTpis,
benvrisa, binopych, Bemmka bpuranis, Ipenis,
Hanis, Ecronis, Icnanis, Itamis, JInutBa, Manbra,

Hipepnangu, Himeuunna, Hopseria, Ilonbuia,
Iopryranis, Pocilicbka @epepanisa, Pymynis,
Cep6ist, CnoBauyumHa, YropuHa, YkpaiHa,

Oinnanpia, Opanuida, Yexia, [lsernapia, HIsewnis;
Asis: Asepbaiipxan, Bipmewnis, Ispainp, Iugis,
Ipan, Kasaxcran, Kwuprmscran, Kwuraii, Kopes,
Pociitceka ®@enepanis  (Jamexuit Cxim, Cubip,
Ypan), Tampxukucran, Typeuumna, Y3bekucraH,
Anonisa; Adpuxa: 3imb6abse, Kanapcpki ocTpoBu
(Icmmanis), Kenis, Manasi, Mapokko, ITAP, Cynas,
Tansanis; IliBHivHa Amepuka: Kanaga, Mekcuka,
CHIA (Ansacka); IliBnenHa AMepuka: ApreHTUHa,
bpasunis, Ynni; ABctpania Ta Oxeanis: ABcTpatis,
Hosga 3enanpist, Tacmanis (ABcTparis).

2. Erysiphe betae (Vaitha) Weltzien - epusude
OypsikoBa

Erysiphe betae (Vanha) Weltzien, Phytopath. Z. 47:
127.1963. - Erysiphe communis {. betae Jacz., Karm.
Opred. Grib., Vyp. 2. Muchn.-ros. griby (Leningrad):
235.1927.

Mineniit Ha nMCcTKax, crebnax i mwiongax, 6immii,
OopoIHNCTHIT, KOOpe PO3BMHEHUII, IIepeBaXKHO
CYL/IPHOIO IIIIBKOIO BKPMBA€ YPaKeHi OpraHm
POCIUMHM->KUBUTENA. Amnpecopii JIOTIaTEBI,
po3TalioBaHi MO OFHIit abo CYIPOTUBHO B
nmapax, o 7 MKM y nonepedyHuky. Konigienocui
Ha BepXiBIi MaTepPUHCHKOI KJIiTUHIU, 6asanbHi
KJIITUHM UWIHAPUYHI, IEpeBaXXHO NpAMi, [0
50 MxMm 3a pomxuHowo. Komnifii yTBOprOIOTHCA
IO OfHiN, BUAOBKEHOENIICOIAHI, MmO MaibKe
UTHAPMYHNX, 32-40(-55) x 14-18(-23) Mxwm,
CHiBBiJJHOLIEHHA JOBXVHU [0 TOBIIMHM B MEXax
1,7-2,8, mpopocTknu 61/IbIII-MEHIIT TepMiHa/IbHi,
IepeBa)XKHO KOPOTKi, TOBCTI, iXHi ampecopii B
OCHOBHOMY pO3CiYeHi, MawThb [0 9 omare.
XasmorTenii 4mcIeHHi, po3kupaHi um 3ibpani B
TpYIIM, TEMHO-KOPDMYHEBi, [O MalbKe 4YOpHUX,
HamiBKy/ACTi, (75-)85-125(-135) MKM y giamerpi.
Kritnan nepupito HempaBuiIbHi, 6araTokyTHi, mo
25 MKM y nonepedHuky. IIpmpaTkm mepeBa)kHO
6asajibHi, 4YMCIEeHHi, Milenienonioni, 3BUBMUCTI,
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HeIIPaBUIbHO KOpanomnomi6Ho rajys3AaTbcs,
3pigKa IIPOCTi, YacTO KOPOTKi, JOPiBHIOIOTbH
1,0-1,5 piameTrpaM XasMOTELil0, IHKOIM [EIL0
moBIIi, MO 9 MKM 3aBTOBIIKW, 3abapBieHi, Bif
CBIT/IIO-KOPMYHEBUX [0 KOPUYHEBMX, OCOOIMBO
6ins  mwiogoBoro rtima. Cymkm mo (3-)6-8,
obepHeHOs1ITIIENONiOH], MepeBaKHO Ha KOPOTKIil
Hibk1i, 50-70 x 30-47(-50) mkMm, 3-4-crioposi,
3pigka crop 2 um 5. Cropu efimncoifHi, 7o Aelo
ainenoniounx, (17-)19-24(-32) x (7-)13-15(-18)
MKM, 6e30apBHi.

Ha Bupmax popy Beta L. (Chenopodiaceae).
He6e3neunnit mapasut 1yKposoro 0ypsxy. Tum Ha
B. vulgaris L.

Ilommpenna B VYkpaini. Ha Beta trigyna
Waldst. & Kit. — ITBK (Jaczewski, 1927; Muravyev,
1927; Heluta, Andrianova, 1984; Heluta, 1985,
1986, 1989, 1999b, 2004; Heluta, Isikov, 2004). Ha
B. vulgaris L. - 3K, JI3JIC, 13C, JI/Ic, IT3JIC, I13C,
IlIc, XJIc (Nevodovskyi, 1925; Muravyev, 1927;
Morochkovskyi, 1957; Marchenko, 1963; Heluta
et al., 1987; Heluta, 1989; Tkachenko et al., 1998;
Dudka et al., 2004, 2009a; Heluta, Tykhonenko,
2017); Ouinp., JIse., Cym., Xapk., Yepk., YepHir.
0611. (Bohovyk, 1962; Pozhar, 1964).

3aranpbHe momMpeHHsA. C€Bpoma: ABCTpif,
benpris, binopycp, bonrapisa, Benuka bpuranis,
Ipeuisa, [Hania, Ecronia, Icnania, HimeuuuHa,
Ilonpmia, Ilopryramis, Pociiicbka @epeparis,
Pymynis, Cep6isg, CnoBayunHa, YropiumHa,
Vkpaina, O@panyig, Yexia, Isernapia, IIsewnis;
Asia:  Asepbaiipkan, Adranmictan, Bipmenis,
Bipmenisa, Ispainb, Inpisa, Ipak, Ipan, VIopnaHi;{,
Kasaxcran, Kupruscran, Kuraii, JliBan, Caypiscbka
Apasis, Tapxukncran, Typeyunna, TypkMenicraH,
V36exucran, Snonis; Adpuxa: €rumert, Jliis,
Mapokko; IliBHiuna Amepuka: Kanapma, CIHIA;
HenTp. AMepuka: I'saremana, CanbBajop.

3. Erysiphe buhrii U. Braun - epusude bypa
(epusude reo3guyHa)

Erysiphe buhrii U. Braun, Ceskd Mykol. 32(2): 80.
1978. - Oidium dianthi Jacz., Karm. Opred. Grib.,
Vyp. 2. Muchn.-ros. griby (Leningrad): 461. 1927. -
Erysiphe communis auct. p. p.
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Miueniit Ha smcTkax 1 crebmax, Oinmii,
OOPpOLIHUCTHIL, ZOOPe PO3BUHEHNIA, Y BUITIA/ IUIAM
ab0 CYLiIPHOI0 IUTIBKOIO Ha ypa’KeHMX OpraHax
POCVHM-KXUBKUTENS, Tipu 70 8 MKM 3aBTOBIIKIN.
Armpecopii nomaresi, po3rauioBaHi o ofHii abo
CYNIPOTUBHO B Iapax, 10 6 MKM Yy IONEPEeYHUKY.
KoninieHocni Ha BepXiBIli MaTepMHCbKOI KIiTUHY,
6a3a/IbHi KITHHY IV HAPUYHI, IepeBa>kHO IPsMI,
IHKOJM TPOXM 3IrHYTi, TOHKi, HOBOJi [JOBri, JO
100 mxM. Komipii yrBoprooTbcs 1o OfHil, Maiike
UWIHAPUYHI, IHKOMM  BMIOBXXEHOEJIICOINHI,
TOHKI, (25-)32-42(-50) x (-12)15-18(-21) MKM,
CHIBBiTHOIIIEHHS JOBXMHMU JI0 TOBIIMHU B MeXXax
1,7-2,7, mpoOpOCTKMU O1/IbIII-MEeHIII TepMiHaJIbHi,
moBri, 70 60 MKM, iXHi ampecopil B OCHOBHOMY
poscideHi, MawoTb pno 9 somnateir. XasMoTelil
4MCIIeHH], pO3Ku/iaHi 4 3i6paHi B Ipymy, TeMHO-
KOpMYHEBI, MO MalbKe YOPHMUX, HANiBKYIACTI,
95-135(-150) mxm y piamerpi. Knitnnu nepupiro
HeNpaBWIbHI, 0araTOKyTHi, OKpPyIIi, KO 25 MKM
y mnomepeuHuKky. Ilpupatky 6asanbHi, 4mcieHHi,
MinenienonibHi, HempaBMIBHO  KOPATOMOAiOGHO
rajy3AaThCs, iIHKOMM MPOCTi, KOPOTKi, JOPiBHIOIOTDH
0,5-1,5(-2,5) piamerpam xasmoreniwo, 1o 11 MKkM
3aBTOBIIKY, CENTOBaHi, Biff He3abapBIeHMX [0
CBIT/IIO-KOPUYHEBUX UM KOPUYHEBUX, OCOOIMBO
617151 TTOIOBOTO TiJTa, TIEPEIUTTAITHCS 3 MilleTiEM.
Cymxu mo (2-)4-8(-13), obepHeHositenoniOHi,
emiTcoigHi, MmepeBa)KHO Ha KOPOTKill HDKII abo
cupsai, (40-)48-72(-80) x (25-)30-45(-50) MKM,
(2-)3-5(-7)-crioposi. Criopu emincoinHi, £o Heio
siienonibHux, 17-27 x (8-)11-17 mkMm, 6e36apBHi.

[Tapasutr  rBosgmunux  (Caryophyllaceae),
MOTEHI[i/IHO HeOe3MMeUHNII TaTOTeH AeKOPATUBHBIX
BuziB i copriB rBo3auku. Tun va Melandrium album
(Mill.) Garcke (Silene alba (Mill.) E.H.L. Krause).

IMomupenna B Ykpaiwi. Ha  Dianthus
bessarabicus Klokov - I13C (Korytnianska, Popova,
2013a, 2014). Ha D. caryophyllus L. - T1JIc (Heluta,
1989). Ha D. chinensis L. — ITJIc (Lavitska, 1955). Ha
D. marschallii Schischk. - TIBK (Heluta, 1985, 1986,
1989, 2004; Dudka et al., 2004; Heluta, Isikov, 2004).
Ha D. platyodon Klokov - JI3C (Heluta et al., 2007;
Dudka et al., 2009a). Ha Dianthus spp. — I[1BK, I13C,
IJIc (Jaczewski, 1927; Lavitska, 1950; Heluta, 1985,
1989; Dudka et al., 2004). Ha Gypsophila altissima
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L. - C3JIC (Potebnia, 1916). Ha G. fastigiata L. -
3I1 (Heluta, 1989; Heluta, Anishchenko, 2021). Ha
G. paniculata L. - 311, JI3JIC, ITJIc, C3JIC (Potebnia,
1916; Lavitska, 1950; Heluta et al., 1987; Kondratyuk
etal., 1988; Heluta, 1989, 1999a; Dudka et al., 2009a;
Heluta, Anishchenko, 2021). Ha Melandrium album
(Mill.) Garcke - TK, 3K, 3I1, KJI, KpJlc, JI3JIC,
JI3C, IIBK, I13C, ITJIc (Tranzschel, 1902; Ganeshin,
Bondartseva-Monteverde, 1922; Marchenko, 1963,
1979; Lavitska, Morochkovska, 1974; Heluta, 1984,
1985, 1986, 1989, 1999a; Heluta, Isikov, 1991;
Kuzub, 2000; Prydiuk, 2000; Heluta, Isikov, 2004;
Dudka et al., 2004, 2009a, 2019; Dzhagan et al.,
2008; Prosyannikova et al., 2009; Heluta et al., 2010;
Korytnianska, Popova, 2015; Heluta, Anishchenko,
2021). Ha M. latifolium (Poir.) Maire - ITBK (Heluta,
1989; Kuzub, 2000; Dudka et al., 2004). Ha Oberna
behen (L.) Ikonn. — ITJIc (Heluta, 1989). Ha Otites
densiflorus (D’Urv.) Grossh. — JI3JIC (Heluta et al.,
1987; Heluta, 1989; Tkachenko et al., 1998; Dudka
et al., 2009a). Ha Silene spp. - 3JIc, 311, JlIc, ITBK
(Heluta, 1989; Kuzub, 2000; Heluta et al., 2016a;
Heluta, Anishchenko, 2021).

3aranmbHe mNomMpeHHA. €Bpoma: ABCTpif,
binopycp, Benuka bpurania, Ipeuisa, Ectonis,
Icnmania, Iramia, JIutBa, Himeuumna, Ilonbiia,
[Topryrania, Pymynisa, Cep6is, CnoBadyunHa,
YropuuHa, Ykpaina, @pannis, Yexis, lIseinnapis,
IMBeris; Asis: Asepb6aiimxan, Bipmenis, Ipysis,

Ispainb, Ipan, Kasaxcran, JliBaH, MoHronis,
Pociiicpka Depneparisa (Cubip), Cupis,
TamKuKnucTaH, Typeuunna, TypkmeHicTaH,

Y36exncran; [TiBHiuna Amepuka: CIIIA.

4. Erysiphe caricae U. Braun & Bolay - epusude
namnaiesa

Erysiphe caricae U. Braun & Bolay, in Bolay,
Cryptogamica Helvetica 20: 46. 2005.

Mineniii Ha /MCTKAaX, OBOCTOPOHHIN, TaKOX
HA YepeInkax, Oimnil, TOHKWUiT [0 W[IIbHOTO Ta
IOBCTUCTOTO, PO3IUIMBYACTUIL 2060  IUIAMaMu,
ripy 6e3bapBHi, 10 8 MKM 3aBTOBLIKM. Arpecopil
COCKOMOfibHi 10 TOMIPHO JIOMATeBUX, PO3TALIOBaHI
1O OfHilT ab0 CyNpOTMBHO B Hapax, 4O 7 MKM Y
nonepeuHnky. Anamopda Pseudoidium caricae

30

(F. Noack) U. Braun & R.T.A. Cook. Konigienocui
Ha BepXiBIli MaTepMHCHKOI KIiTUHY, NPAMOCTOAY,
OOBXMHOKW 10 200 MKM, O0as3anbHi KIiTHHU
MaibKe LWIIHAPWYHI, NepeBa)KHO IpPAMi, iHKOMM
TpOXM 3irHyTi ab0 Hel[o CKpydeHi, JOo 55 MKM 3a
moBkuHow. KoHifil Mo ofHiil Ha KOHiZi€HOCIAX,
MOXYTb YTBOPIOBAaTM HECIIPAaBXHi JIAHILIIOXKKI,
eJIiMCoimHi, BUOBXEHOETINCOINHI [0 Malike
VT HAPUYHNX, (25-)30-55(-60) x 12-23(-25) MKM,
CHIBBIJTHOIIIEHHS NOBXWHU [0 TOBIIMHU B MeXax
1,5-2,5, mpopocTkn 6i/IbIII-MEeHIII TepMiHa/IbHi,
0O TIOMIpHO [OBTMX, Ha KIiHIAX 3 JIONIATEBUMMU
anpecopismu. XasmoTelii po3kupaHi um 3i6paHi
B TPylM, TEMHO-KOPMYHEBi, O MallKe YOPHMX,
HamiBKynAcTi, (65-)70-125 MxM y pgiamerpi.
KnituHmn nepupico HeNpaBUIbHI, 6araT0KyTHi,
mo 30 MKM y momepeuHuxy. IIpunarku 6asanpui,
4iucleHHi, Minemienoni6ni, mpocti abo X
HEIPAaBWIbHO Taly3ATbCsl, KOPOTKi, JOBXIHOIO JIO
2 piaMeTpiB Xa3MoOTeLilo, o 10 MKM 3aBTOBILKH,
CenToBaHi, Bixg 6e30apBHUMX Yy BepxHilt YacTuHi
IO KOpMYHeBUX 6inst mwrogoBoro Tima. CyMKM 1o
3-5, obepHeHOsIIIeNORiOHI, Ha KOPOTKIil HIXII,
50-60 x 30-40 MKM, 3-5-crioposi, HaifyacTiue
TeIo
sienogibHux, 15-24 X 9-14 MM, 6e36apBHi.

4-criopoBi.  Cmopm  enimncoighi, [o
Ha pisanx Bumax popwuau Caricaceae. Tum Ha
(V.M. Badillo) V.M.

Badillo (Carica pentagona Heilborn), IlIBeriapis.

Vasconcellea x heilbornii

Ilommpenna B VYkpaiwi. Ha Carica papaya
L. - TIBK, ITJIc (Heluta, 1999b; Dudka et al., 2004;
Takamatsu et al., 2015; Braun et al., 2017).

3aranpHe mnommpeHHsA. €ppomna: binopycs,
Iopryranisa, Pymynis, Ykpaina, llseiinapia; Asis:
Inpis, TaiBanp; Adpuka: Kenis, Maparackap;
Ky6a, CIIA;

HenrpanbuHa 11 IliBjenHa Awmepuxa: bpasmmis,

IliBniuHa AMepuka: Mekcuka,
Benecyerna, Isaremana, Ionnypac, Enp-CanbBagop,
Konym6is, Kocra Pika, [Tanama, Ilepy; ABcTparis
it Okeanis: ABcTpartis, laBaricpki o-su (CIIIA).
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5. Erysiphe catalpae Simonyan - epusudge
KaTa/lbIoBa

Erysiphe catalpae Simonyan, Mikol. Fitopatol. 18(6):
463. 1984. - Oidium bignoniae Jacz., Ezhegodnik
svedenil o bolezniakh rastenii 5: 247. 1909.
Mineniit mepeBaXHO Ha BepxXHbOMY OoIi
JIMCTKOBOI IUIACTMHKY, Oinmii, 6OpouIHMCTHIL, Y
BUITIAZI OKPYITIMX IUIAM, fKI ITi3HIIIE 3TMBAKOTHCA.
Arnpecopil o opuiit abo mapamu, mpocTi Ko Ho-
MIpHO JIOIIATE€BUX, MO 8 MKM Yy IIOIEPEYHUKY.
KoninieHoci Ha BepXiBlli MaTepuHCbKOI KIiTUHY,
6a3anbHi HepeBaKHO
npsAMi, IHKOMM TPOXM 3irHYTI, JOBXMUHOIO [0

KITUHY  LVWIHJPUYHI,
45 wmxM. Konifii yTBOW0OIOTbCA MO OfHiI Ha
KOHifieHOCHi, encoigdi, mo OOYKONMO#iOHUX,
22-30(-40) x (10-)13-17(-20) MKM, BifHOLIEHHS
OOBXMHM [0 TOBWMHM 1,3-2,6, IpOpPOCTKM
OOBXIHOK IIEPEBAXXHO [0 4 TOBIIVMH KOHIfAil,
inkomu Tpoxm  poBui, 3 mpocTUMM  abo
MaJjIo/IoNaTeBYMM AIIPECOPiAMMU, iHKOIMM JIONaTeln
6inbure, go 8. Xasmotenil jmile Ha BEPXHbOMY
601]i MCTKOBOI IUIACTUMHKM, YMCIEHHI, pO3KMjaHi
abo x 3ibpani B rpymu,
O YOpHMX, V BimbéutoMy CBiTIi 3 IOMITHO
OMMCKy4uM TlepupieM, HamiBKymACTi (BHaBieHi
3HM3y), (76-)96-142(-160) MxM y pgiamerpi.
Knitmau mnepupito HempaBMIbHO 6araTOKYTHI,

TEMHO-KOPUYHEB],

10-15(-30) MM y 1momepeuHuxy. Ilpupatkn
6asanbHi, HeuucnenHi (mo 6-10), milenienomioHi,
IIPOCTi, 3pifiKa HEIPABMIbHO pO3raly>KeHi, JOBIi,
NOPIiBHIOIOTH 1-4 piaMeTpam Xa3MOTeIlilo, TOBCTI,
1o 10 MKM, 3 1-2 cenTtamy, KOpMYHEB] B 6a3apHil
YacTUHi, HepervliTaloTbca 3 Mineniem. Cymkn mo
(3-)5-6(-8), situenonibHi, Ha KOPOTKilt HIXII,
43-56(-65) x (20-)29-40 MKM, 4-5-CIOpOBi,
3pigka cnop 3 abo 6. Cnopwu enmincoigHi, iHKOMN
KOpOTKO;{ﬁueH0m6Hi, 16,5-23 x 10-13 MKM.

Ha Bupax popy Catalpa Scop. (Bignoniaceae).
Tun na C. bignonioides Walter, BipmeHnis.

INommpenns B Ykpaini. Ha Catalpa bignonioides
Walter - KpJlc, IIBK, ITJIc (Jaczewski, 1910, 1927;
Lavitska, 1955; Dudka et al., 2004; Heluta et al.,
2009). Ha C. hybrida hort. — II3C (Korytnianska
etal., 2010).
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3aranpHe mnommpeHHsA. €spoma: binopycs,
Benmnka Ecronis, Iranmisg, JIutsa,
Hipepmanpgyu, Himewunnua, Ilonbmia, Ilopryranis,
Pociiicbka ®@epepanis, Pymynis, Ykpaina, @panuis,
kon. IOrocmaBisg; Asia: Bipmenia, Ipysia, Ipax,
Kopes, Pociiicpka @enepauis (Jamexuit Cxip).

bpuranis,

6. Erysiphe caulicola (Petr.) U. Braun - epusude
cre6noBa

Erysiphe caulicola (Petr.) U. Braun, Mycotaxon 15:
135. 1982.

Miuerniit mepeBa)KHO Ha CTeOIaxX, YaCTKOBO Ha
JINCTKAX, 60poLIHKCTHI,
JKOBTYBATUII BifT KOHiTiaIbHOT'O
KoHignii  yTBOpIOIOTBCS IO  OfHIIL,
UWIHAPUYHI, Ha KIHIAX 4YacTO OKpYIJIEHI,
24-40(-45) x (10-)14-19 wMKM, BifgHOLIEHHSA
TOBXKVHMU [0 TOBIIVHY B MeXKax 1,4-2,4. XasmorTelii

cmabko PO3BUHEHNI,
HaJIbOTY.
MaibKe

4UC/IeHHi, 3i6paHi B rpymy Ha cTe6IaXx POCIMHU-
3piika pO3KMJAaHO Ha JIMCTKaX,
4opHi, HanmiBKynActi, 100-115 MKM y pgiameTpi.
Knituan nepupito 6araToKyTHi O OKpPYI/IUX, JIO
25 MKM Yy TmomepedHuKy. Ilpupatku 6asanpHi,
IO eKBaTOpiabHMX, YMCIeHHi, MilenienonioHi,
YacTo 3irHyTi, M0 KomiHYacTMX, mpocTti abo
K iHKomM 1-2 pasu ramysaTtbed, o 300 MM
TOBXXWHOKO Ta 10 7 MKM 3aBTOBIIKM, HECETITOBaHI
a00 K 3 KiJIbKOMa MAajIONIOMITHUMM CeNTaMu,
6e3bappui. Cymxu mo 5-15(-18), emincoigi,
BUJIOBXXEHOEIIICOIIHI, (o6omonka
Ko 3,5 MKM 3aBTOBIIKM), Ha KOPOTKiil HDXII,
60-70(-80)x25-40(-45) MkM, (2-)4-6(-7)-crIOpOBi.
Cropn enincoinsi, sitiennoni6bni, 15,5-23(-25) X
9,5-12,5(~14) MkM, 6e36apBHi.

Ha Bupax popis Astragalus L. i Chamaecytisus
Link (Fabaceae). Tun na Astragalus sp., Ipan.

INomupennsa B Ykpaiui. Ha Astragalus albidus
Waldst. & Kit. — [I3JIC (Korytnianska et al., 2014a).
Ha A. austriacus Jacq. — II3JIC (Korytnianska
et al., 2014a). Ha A. pallescens M. Bieb. — II3JIC
(Korytnianska et al., 2014b). Ha A. pseudoglaucus
Klokov - TII3JIC (Heluta, 1987, 1989; Heluta
et al., 1987). Ha A. varius S.G. Gmel. - JI3C, I1JIc
(Garbowski, 1922; Heluta, 1989; Heluta et al., 2007;
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Dudka et al., 2009a). Ha Astragalus spp. — IT/Ic, XJIc
(Heluta, 1987, 1989).

3aranpbHe mnommMpeHHsa. €spomna: binopycs,
VYropujuHa, Ykpaina; Asia: Ipan, Kaszaxcras.

He Bux1roueHo, 1o 1eit BUJ Ma€ 3HAYHO MV PIIIA
apean, HDK BKasaHo Buile. Mo>XXIMBO, O HbOTO
HaJIeXXaTh YMCIeHH] 3pasky, 3ibpaHi Ha BUax pony
Astragalus i siki HaBopATbCA 5K Erysiphe communis,
E. pisi ta E. trifolii 3 HM3kM KpaiH IjOHaiIMeHIIIe
€spomn Ta Asii. Omxe, noumpenHns E. caulicola
norpebye JOfaTKOBOTO BUBYCHHS.

7. Erysiphe celosiae Tanda - epusudge nenosiea

Erysiphe celosiae Tanda, Mycoscience 41(2): 155.
2000.

Mineniit o 06uaBa OOKM IMCTKOBOI IITIACTUHKIA,
Ha cre0nmax, Oimwit, y BMIIAAI OKPYIIMX IUIAM,
AKi I[isHille 3/IMBAIOTBCA, 3 Oe3bapBHUX rid
TOBIIVHOI N[0 8 MKM. Armpecopii 1o opfHill,
3piKa NPOTMIEKHO IMapaMy, MalbKe IPOCTi, [0
JIOIIaTeBUX, 10 8 MKM Y IIoIlepeyHuKy. AHamopda
iy Pseudoidium  (ommcana Ak Oidium
amaranthi R.L. Mathur, B.L. Mathur & Bhargava).
Konizienocui Ha BepxiBIli MaTepMHCHKOI K/IiTUHY,
npsimi, JOBXUHOK 10 120 MKM, 6a3anbHi KIITHHA
UVIHAPWYHI, OpaAMi, #OBXMHOKW 1o 40 MKM.
KoHifii yTBOW0IOTbCA IO OfHINl Ha KOHifieHOCII],
LVUTIHAPWYHI, KO €TNCOITHOLVTIHPUYHNX, JOBTi,
(25-)30-45(-50)x(10-)12-18(-20)MKM, BifHOIIIEHHS
OOBXMHM [0 TOBIWMHM 1,3-2,6, IpOpOCTKHU
IIepeBa)XHO TepMiHa/IbHI, KOPOTKi [0 cepemHbOl
OOBXWHM, 3 HOpocTuUMM abo iHKOMM TpoOXn
7aonaTeBMMM  ampecopiamm.  Xasmorenii 1o
o6unBa OOKM JMCTKOBOI IUIACTMHKM, YMCIEHHI,
poskupani abo >K 3i6paHi B TIpymM, TeMHO-
KOpUYHEBI, [0 YOPHMX, HaIiBKy/ACTI (BmaBneni
3HM3y), (76-)80-140(-160) MxM y piamerpi.
Knitman mnepupito HempaBMIbHO —6araTOKYTHI,
Io 25 MKM Yy momepeuHuky. IIpunatku 6asanpui,
yycneHHi (mo 50), miuenienopi6xi, mpocTi, 3pifka
1-2 pasu HempaBWIbHO PO3raly’kKeHi, KOPOTKi,
3a JIOBXIMHOK [0 2 [iaMeTpiB Xa3MOTeELilo, [0
10 MKM 3aBTOBIIKM, CelTOBaHi, 0e306apBHi [0
KOPWYHIOBATMX Y O6asampHiit dvactuni. CyMKn
mo (3-)5-6(-8), obepHeHosIenONiOHI, 1O
32

mewo OyraBONOJiOHMX, Ha KOPOTKiil —HDXI,
50-70(-80) x (25-)30-45(-50) MKM, 3-5-crIOpOBi,
3pigka cmop 2 ab6o 6. Coopm emimcoigHi,
siienoni6ui, 15-25 x 10-18 mMkwM, 6e36apBHi, 10
TeIlo KOBTYBaTHX.

Ha mnpencraBHukax popiB Amaranthus L. Tta
Celosia L. (Amaranthaceae). Tun Ha C. argentea L.,
SnoHis.

INomupenus B Ykpaini. Ha Celosia argentea var.
cristata (L.) Kuntze (C. cristata L.) - LII.

Bimome  numie  omHe — Miclle3HAXOMYKEHHS:
M. Kwuis, IleB4yeHkiBcbkmit p-H, Byn. JaHuma
ep6akiBcbkoro (kom. Illep6akosa), 04.10.1983,
I1.11. Mapuenxo (Ale-Agha et al., 2008).

3aranpHe mommpeHHda. €spoma: Itanisg,
Himeuunna, Ykpaina; Asia: Inpgia, Kuraii, Anownis.

8. Erysiphe circaeae L. Junell - epusude
UpLeeBa

Erysiphe circaeae L. Junell, Svensk bot. Tidskr. 61(1):
224.1967. - Erysiphe communis auct. p. p.

Mineniit [BOCTOPOHHIN Ha MMCTKAX, a TaKOX
Ha crebmax i IUIOfax, TMEepPeBaKHO CIMabKo
pasBMHEHUI, HDKHMII, Oimmit 4M 3 cipyBaTum
BifTiHKOM, cmabko 6GopomHucTHit. Anpecopii
nonaresi. Konigienocui npsimi, 6a3anpHi KaiTrHK
IpsAMi, Jelo 3irHyTi, o TPOXYU 3BUBUCTUX, MalKe
nuaiHApudHi, [0 35 MKM 3aBAoBxku. Kowipil
YTBOPIOIOTbCA IO  OfHIML Ha KOHIiJI€HOCLAX,
Bil €MNCOIJHMX MO eMNCOINHOUVITIHAPUYHNX,
(26-)30-42(-46) x (12-)14-20 MKM, BiJHOIIEHHS

OOBXMHM [0 TOBIIMHM 1,6-2,6, HpOpPOCTKU
TepMiHa/lbHI, KOpOTKi, o 40 MKM, 3 gmo 8
pasiB  poscidueHMMy amnpecopiamm. XasmoTeuii

YMCJIeHH], PO3KMAaHi, 0 3i0paHKX y Ipyny, YOpHi,
HamiBKy/ACTi, (70-)75-105(-120) MKM y giameTpi.
Knituan 1nepupilo HempaBWIbHO 0araToOKyTHi,
mo 20 MKM y nomepednuky. IIpupgarku 6asanbHi,
MOPIBHAHO HEYMC/IEHHI, MilemienofioHi, mpocri,
IHKO/IM HENPaBUIbHO Taly3ATbCA, Ly>Ke MiHIMBI
3a JOBXWHOW, [0 4 [iaMeTpiB XasMOTelilo, M0
9 MKM 3aBTOBIIIKM, CENITOBaHi, Big 6e36apBHUX 10O
kopryHioBatux. Cymku 1mo 2-5(-6), enincoimHi
uyn AienonioHi, IepeBaKHO HepiBH060Ki, cupgsa4i
abo Ha KOPOTKMX HDKKax, 46-65 X 32-45 MKwM,
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3-5-cnoposi, 3pigka cop mo 6. Criopu emincoinHi,
mo Aanenomionux, 18-23(-25) x 10-12(-14) Mk,
6e36apBHi.

[Tapasutn Bupis popy Circaea L. (Onagraceae).
Tumn Ha C. [utetiana L., Himeuunna.

Ha Circaea lutetiana L. - TK, 3JIc, 311, KJI, IT/Ic,
III1, PJI (Tselle, 1925; Lavitska, 1939; Marchenko,
1963, 1979; Heluta, 1989, 1998a, 2000, 2006; Dudka
et al,, 1997, 2004, 2019; Solomakhina, Prudenko,
1998; Kuzub, 2001; Dzhagan et al., 2008; Heluta
et al., 2014; Kozlowska et al., 2015; Kuzub, 2000;
Heluta, Anishchenko, 2021). Ha Circaea sp. - 3JIc
(Heluta et al., 2016a).

3aranpHe mommMpeHHA. €Bpoma: ABCTpis,
benvris, bonrapis, Benuka bpuranis, Hanis, ITanis,
Hipepmanpu, Himeyunna, Hopseria, Ilopryranis,
[Moneia, Pymynis, Yropimnza, Ykpaina, Cepbis,
CnoBauunna, @pannia, Yexia, IlIBeitnapis,
[IBenis; Asia: Bipmenia, Ipysida, Ipan, Pociiicbka
Qepepanis (Janexknit Cxix); ABcTpamis.

9. Erysiphe convolvuli DC. - epusude 6epe3kona

Erysiphe convolvuli DC., in Lamarck & de Candolle,
Fl. franc., Edn 3 (Paris) 2: 274. 1805. — Erysiphe
communis auct. p. p.

Minenii mo 06ugBa 60K IMCTKOBOI IJTACTUHKM,
6inuii, IIAMaMu, SKi 3/IMBAlOThCA B CyLiIbHUI
NIOKPUB, LIiTbHU. Amnpecopii JIOTIIATEeBI,
IIEPEBAXXHO II0 OfHiN, iHKOIM IPOTUIEKHO B
mapax, o0 8 MKM y momnepeyHuky. KoHimienocui
Ha BepXiBIii MaTepMHCHKOI KITMHY, OasanbHi
KITVHM UWIHAPWYHI, HOpAMi, [0 45 MKM
3aBIOBXKM. KOHifii yTBOpPIOIOTbCA 110 OJHilA,
Bil BUJOBXXEHOEMICOIZHUX [0 LUIIHAPUYHIX,
(25-)30-50(-65) x (10-)12-17(-22) MKM, BigHO-
IeHHs OOBXWMHU [0 TOBIIMHM B Mekax 2,1-3,0,
IIPOPOCTKM TepMiHa/IbHI, BiJTHOCHO KOPOTKi, JO
2 TOBIIMH KOHifil, 3 o 11 pasiB poscideHMMu
JIOTIATEBYIMM ~ aIIPECOpiAMM, IHKOAM IIPOCTUMIL
Xasmorternii umcieHHi, poskumaHi abo 3ibpawni
B IpynM, KOPUYHEBO-YOPHI, HAIIiBKY/IACTI,
80-130(-150) mxMm y giamerpi. Knituau nepugito
6araToKyTHi 1O OKpYIZIMX, BiIHOCHO Maj, [0
20 MKM y nomepeuHuky. IIpmparku 6asainbHi,

YICJIeHH]I, Minenienonioui, HeNpaBMUIbHO

posramy>keHi, iHKomM Ha KiHoax 1-4 pasm
MajiKe JUXOTOMIYHO Taly3sTbCs, BiJj IMOPIBHAHO
KOPOTKUX MO [OBOJIi [OBIMX, 4O 5 [iaMeTpiB
Xa3MOTeIlil0 3aBIOBXKM, 70 10 MKM 3aBTOBIIKI,
CelToBaHi, OesbapBHi ~ 4M  KOpPMYHIOBATi
6imsa Cymxn mno 4-10, enincoigHi,
obepHeHosILIeNONiOH], cnuasiyi abo Ha KOPOTKiit
"k, (45-)55-80 x (30-)35-45(-50) MKM,
3-5-cnopoBi, 3pigka cmop 2 abo 6. Cnopu
emincoinHi, sienonioni, 18-26 x 11-14(-18) MxmM,
6e36apBHi.

Ha Bumax pomguuu Convolvulaceae. Tum Ha
Convolvulus arvensis L., ®panuis.

IMommpenna B Ykpaini. Ha Calystegia sepium
(L.) R. Br. - 3K, 3I1, KJI, JI3JIC, JI3C, Jl/Ic, JII1, IIBK,
I13JIC, TI3C, IlJIc, XJIc (Trebu, 1913; Potebnia,
1916; Ganeshin, Bondartseva-Monteverde, 1922;
Tselle, 1925; Hrodzinska, 1928; Moskovets, 1933;
Lavitska, 1949; Marchenko, 1963; Heluta et al., 1987;
Heluta, 1989, 1999a, 2006; Heluta, Isikov, 1991;
Burdyukova et al., 1992; Solomakhina, Prudenko,
1998; Heluta, Minter, 1998; Aleksandrov et al., 1999;
Heluta et al., 2007; Dzhagan et al., 2008; Holubtsova,
2008; Dudka et al., 2009a, b, 2019; Korytnianska,
Popova, 2014; Korytnianska et al, 2014a;
Khandyuk, 2020; Heluta, Anishchenko, 2021).
Ha C. silvatica (Kit.) Griseb. — IIBK (Dudka et al.,
2004). Ha Convolvulus arvensis L. — BJIc, I'K, I3JIC,
3K, 3Jlc, 311, KJI, KpJlc, KpC, JI3JIC, JI3C, Jl/lc,
JITI, MIT, ITBK, II3JIC, I13C, ITJIc, IIC, C3JIC, XJIc,
LIIT (Sredinskiy, 1873; Krupa, 1888; Varlikh, 1896;
Potebnia, 1907, 1916; Rouppert, Wroblewski, 1910;
Trebu, 1913; Dobrovolskyi, 1914; Golubkov, 1916;
Zweigbauméwna, 1918; Ganeshin, Bondartseva-
Monteverde, 1922; Tselle, 1925; Hrodzinska, 1928;
Girzhytska, 1929; Illichevskyi, 1938; Lavitska, 1939,
1947; Rayevska, Komaretska, 1949; Kharkevych,
1949, 1959; Morochkovskyi, 1958b; Marchenko,
1963; Lavitska, Morochkovska, 1974; Grebenchuk,
Sherstniuk, 1975; Heluta, 1984, 1985, 1989, 1999a,
2003, 2005, 2006; Heluta, Andrianova, 1984; Heluta
et al, 1987; Heluta, Isikov, 1991; Burdyukova
et al., 1992; Kondratyuk et al., 1988; Solomakhina,
Prudenko, 1998; Tkachenko et al., 1998; Heluta,
Minter, 1998; Aleksandrov et al., 1999; Havrylo,
1999a, 2001; Koroliova, 2000; Kuzub, 2000; Dudka

OCHOBMN.
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et al., 2004, 2009a, 2019; Heluta, Isikov, 2004; Heluta
etal., 2007, 2011, 20164, 2019; Dzhagan et al., 2008;
Holubtsova, 2008; Prosyannikova et al., 2009, 2012,
2019a, b; Akulov et al., 2010; Korytnianska et al.,
2010, 2012, 2014a, b; Prosyannikova, Movlyan,
2010; Koroliova, Dmytruk, 2013; Gorkovenko,
Prosyannikova, 2014; Korytnianska, Popova, 2014,
2015; Heluta, Tykhonenko, 2017; Arslanova, 2019;
Kravchuk et al., 2019; Lytvynenko, Vasylieva, 2019;
Prosyannikova, Ivakhnenko, 2020; Khandyuk,
2020; Yakovlyeva, 2020; Heluta, Anishchenko, 2021;
Luchnikova, 2021; Shkurko, 2021). Ha C. lineatus
L. - JI3JIC, JI3C, IIC (Ilichevskyi, 1938; Heluta
etal., 1987, 2010; Heluta, Minter, 1998; Dudka et al.,
2009a, b). Ha C. scammonia L. - TIBK (Heluta, 1984,
1989; Heluta, Minter, 1998; Kuzub, 2000; Dudka
et al., 2004). Ha Convolvulus spp. — JI3C, IlJIc, XJIc
(Heluta et al., 1992; Prudenko, Solomakhina, 1997;
Havrylo, 1999b). Ha Ipomoea purpurea (L.) Roth -
ITJ/Ic (Lavitska, 1950).
3aranmbHe mNoUIMpeHHA. €Bpoma: ABCTpif,
binopycp, bonrapia, Benuka bpwurania, Ipewnis,
Ecronis, Icnanis, Itanmis, JIaTeia, J/Inutea, MongoBa,
Himevunna, Ilompmia, Ilopryramisa, Pociiicbka
Cep6is,
Typeuunna (eBpor. yacTuHa), YropumHa, YKpaiHa,

@epepania, Pymywnis, Cnopau4mHa,
Oinnanpia, Opanuis, Yexia, llserinapia, HIsewis,
ko1 FOrocnasisy; Asis: Asepbarimpxan, Adranicras,
Bipmenis, Ipysia, Ispainb, Inpia, Ipax, Ipan,
V[opnaﬂiﬂ, Kazaxcran, Kupruscran, Kurait, Kinp,
Kopes, JliBaH, Monronis, Ilakucran, Pocificbka
Denepanisn  (IliBuiunmit KaBkas, IliBmennmit i
[TiBpenHo-3axiguuit Cubip), CayniBcbka Apasis,
TamxukucTat, Typeuunna, TypkmenicraH,
Y36exncran; Adpuka: €runer, Kanapcbki 0-Bu
(Icmanis), JliBis, Mapokko; IliBmenna Amepuka:
AprenTuHa, bpasunis.

3 BUAY BMUAIIAIOTH [Ba Pi3HOBUAM — var. caly-
stegiae U. Braun (BigpisHserbcs Bif var. convolvuli
HepeBaXHO 5-6-CIIOPOBUMMM CyYMKaMM) Ta Var.
dichotoma R.Y. Zheng & G.Q. Chen (mae mosuui
IPpUAATKY, AKi Ha KiHIAX 1-5 pasiB HempaBUIbHO
ab60 MajKe JUXOTOMIYHO raay3saThCs).
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10. Erysiphe cruciferarum Opiz ex L. Junell -
epusude xpecTonBiTux

Erysiphe cruciferarum Opiz ex L. Junell, Svensk bot.
Tidskr. 61(1): 217. 1967. — Erysiphe communis auct.
p-p-

Mineniii Ha AUCTKAX, CTebmaX, KBITKOHDKKaX
i 1iomax, O6imMit 4n cipyBartmii, IIAMaMu,
10 3AMBAIOTbCA B CYLUIBHUI HAJIT, 1106pe
po3BUHeHMIT, IvriByacTwit, ripm pmo 10 MKM
3aBTOBLIKM. Ampecopil Bif Maibke ILinmicHUX [0
MOMIPHO JIOIaTEeBMX, PO3TAIIOBAHI 110 OfHIT 200X
CYNIIPOTMBHO B IIapax, 10 7 MKM Yy IIOIEPEYHMKY.
Anamopda Oidium (Pseudoidium) matthiolae
Rayss. Konigienocni Ha BepxiBlli MaTepMHCHKOI
KJIiTVHY, TPUOIN3HO 10 ii IeHTPy, NPAMOCTOAYI,
npaAmi, 1o 120 MKM 3aBIOBXXKIH, 6a3a/jbHi KIITUHNI
UWIHApUYHI, OpaAMi, Jo 50 MKM 3aBIOBXKI.
Komnifii yTBOpIOIOTbCA 10 OfHIN, IepeBaXKHO
UVUTIHAPWYHI 260 [elmo BUOOBXEHOEMIICOINHI,
25-50(-60) x 10-20 MKM, BiJHOIIEHHs JOBXIHUI
IO LIVPUHU B MeXax 2—3, IPOPOCTKM OiMbIII-MeHII
TepMiHanbHi, 3pigKa 6iuHi, KOPOTKi, O TOMipHO]
TOBXMHIU, 70 1,75 TOBIIMHM KOHifiI, IXHi anmpecopii
2-7-nonaresi. Xa3MOTeLiI YMC/I€HH], PO3KI/IaH] a6o
3ibpaHi B IPyIN, YOPHO-KOPUYHEBi, HAIBKY/IACTI,
(75-)85-125(-150) mkm y gmiamerpi. Knmituan
HepuIil0 HeIIPaBUIbHO 6araToOKyTHi, JO OKPYITINX,
[0 25 MKM y nomepedHuky. IIpupgatku 6asanbHi,
4YMCTeHHi,  Milenmienonibui, mpocTi,  iHKOMK
HEIIPAaBWIbHO PO3Tay>KeHi, MOPiBHAHO KOPOTKIi,
1o 300 MKM 3aBHOBXKM, 10 10 MKM 3aBTOBIIKI,
cenToBaHi, 6e36apBHi, o kopuuHioBaTUX. CyMKHU
no 3-12, emincoigHi, BUAOBXEHOETIIICOIOHI,
MepeBaXHO Ha KOPOTKiil HDKIi, 3pigka 6e3
Hei, (42-)52-76(-86) x (25-)30-46(-51) MxKM,
2-6-criopoBi, 3pifgka crop 7-8. Cnopu emincoingHi,

ainenomi6ui, 15-25(-30) x 10-15(-20) MK,
6e36apBHi.

Ha pisamx Bupgax popun  Brassicaceae,
Capparaceae, Cleomaceae, Fumariaceae,
Papaveraceae i Resedaceae. Tunm Ha Alyssum

alyssoides L., Yexis.

INomupenns B Ykpaini. Ha Alliaria petiolata
(M. Bieb.) Cavara & Grande - I'K, [I3JIC, 3JIc, KJI,
JI3JIC, JI3C, JUIc, IIBK, I13JIC, IlVIc, C3JIC, XJlc,
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LIT (Trebu, 1913; Potebnia, 1916; Tselle, 1925;
Bukhalo, 1961a; Heluta, 1985, 1986, 1989, 1995,
1998a, 1999b, 2005, 2006; Heluta et al., 1987; Heluta,
Isikov, 1991; Dudka et al., 1997, 2004, 2009a, 2019;
Prydiuk, 2000; Heluta, Isikov, 2004; Dzhagan et al.,
2008; Heluta et al., 2016a, 2019; Kravchuk et al.,
2018). Ha Alyssum hirsutum M. Bieb. - IIBK, IIC
(Fedtschenko, Fedtschenko, 1905; Dudka et al.,
2004). Ha A. parviflorum M. Bieb. — JI3C (Heluta
et al., 1987; Heluta, 1989). Ha A. turkestanicum
s. 1. = I3JIC, JI3C (Heluta et al., 1987; Heluta, 1989;
Tykhonenko et al., 1994; Dudka et al,, 2009a). Ha
Alyssum sp. — KpC (Heluta, 2003; Dudka et al,
2004). Ha Arabis caucasica Schlecht. ex Willd.
(anamopda) - ITIBK (Heluta, 1985, 1986, 1989;
Dudka et al., 2004). Ha A. pendula L. - TK (Heluta,
2000; Dudka et al., 2004). Ha Armoracia rusticana
P. Gaertn., B. Mey. & Scherb. - JI3JIC, JI3C, II3JIC,
I13C (Jaczewski, 1927; Heluta et al., 1987; Heluta,
1989; Burdyukova et al., 1992; Dudka et al., 2009a).
Ha Berteroa incana (L.) DC. - 13JIC, 3JI¢, JI3C, JJIc,
JIIT, II3JIC, I13C, I1JIc, C3JIC, XJIc, IIIT (Lavitska,
Morochkovska, 1974; Grebenchuk, Sherstniuk, 1975;
Heluta et al., 1987; Heluta, 1989, 1995, 2005, 2006;
Burdyukova et al., 1992; Havrylo, 1999a; Dzhagan
et al., 2008; Holubtsova, 2008; Dudka et al., 2009a, b;
Korytnianska et al., 2010; Heluta et al., 2016a, 2019).
Ha Brassica campestris L. — XJIc (Heluta, 1989). Ha
B. juncea (L.) Czern. — XJIc (Heluta, 1989; Havrylo,
1999a). Ha B. napus L. var. napus — JIbBiBcbKa 00
(Bohovyk, 1962). Ha B. napus var. oleifera DC. -
KJI, TI3JIC (Marchenko, 1963; Heluta et al., 1987;
Heluta, 1989). Ha B. nigra (L.) W.D.J. Koch - [I3JIC,
3K, ITJIc, C3JIC (Hrodzinska, 1928; Marchenko,
1963; Heluta et al., 1987; Kondratyuk et al., 1988;
Heluta, 1989; Dudka et al., 2009a). Ha B. oleracea
L. - 3K, KJI, Il/Ic (Marchenko, 1963; Heluta, 1989).
Ha B. rapa L. - XJIc (Potebnia, 1916). Ha Brassica
sp. — 3J1c, IlIc (Tselle, 1925; Heluta, 1989; Heluta
et al.,, 2016a). Ha Camelina microcarpa Andrz. —
I'K, JI3C, I13JIC (Heluta et al., 1987; Heluta, 1989,
2000; Burdyukova et al., 1992; Dudka et al., 2004,
2009a; Korytnianska et al., 2014b). Ha C. rumelica
Velen. - II3JIC (Korytnianska et al., 2014a). Ha
Camelina sp. - BJlc (Marchenko, 1974a). Ha
Capsella bursa-pastoris (L.) Medik. - BJIc, 13JIC,

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2023. 80(1)

371c, KJI, JI3C, JlJIc, I13C, I1JIc, LIIT (Dobrovolskyi,
1914; Marchenko, 1974b, 1979; Heluta, 1979, 1995,
2005, 2006; Heluta et al., 1987; Kondratyuk et al.,
1988; Dzhagan et al., 2008; Dudka et al., 2009a,
2019; Korytnianska et al., 2010, 2012). Ha Cleome
spinosa Jack. — IO3JIC, KpJlc, I13C, XJIc (Heluta,
1989; Havrylo, 1999a, b, 2000; Korytnianska et al.,
2010; Prosyannikova, Movlyan, 2010). Ha Cleome
sp. — I3JIC (Heluta et al., 1987). Ha Crambe aspera
M. Bieb. - JI3JIC (Morochkovskyi, 1956; Heluta
et al., 1987; Heluta, 1989; Tkachenko et al., 1998;
Dudka et al., 2009a); Kpum (Jaczewski, 1927; Dudka
et al., 2004). Ha C. pontica Steven ex Rupr. - KpC,
JI3JIC, TIC (Heluta et al., 1987; Heluta, 1989, 2003;
Dudka et al., 2004, 2009a). Ha C. tataria Sebeok —
JI3JIC, IJIc, C3JIC (Morochkovskyi, 1956, 1958a;
Heluta et al., 1987; Kondratyuk et al., 1988; Heluta,
1989; Tkachenko et al., 1998; Dudka et al., 2009a).
Ha Crambe sp. - KpC, JI3JIC (Heluta et al., 1987;
Dudka et al., 2004). Ha Descurainia sophia (L.)
Webb ex Prantl - 3JIc, 311, KpC, JI3JIC, JI3C, Jl/Ic,
JIII, TIBK, II3C, IlJIc, IIC, C3JIC, IIIT (Jaczewski,
1927; Heluta et al., 1987; Heluta, 1989, 1995, 2006;
Burdyukova et al., 1992; Tkachenko et al., 1998;
Heluta, Isikov, 2004; Dudka et al., 2004, 2009a;
Dzhagan et al, 2008; Holubtsova, 2008; Heluta
et al., 2016a; Heluta, Tykhonenko, 2017; Heluta,
Anishchenko, 2021). Ha Diplotaxis muralis (L.)
DC. - MII (Marchenko, 1974a). Ha D. tenuifolia
(L.) DC. - JI3JIC, IIBK, II3C (Heluta et al., 1987;
Heluta, 1989; Kuzub, 2000; Korytnianska et al.,
2010). Ha Erucastrum cretaceum Kotov — JI3JIC,
C3JIC (Heluta et al, 1987; Heluta, 1989). Ha
Erysimum cheiranthoides L. — I1JIc (Heluta, 1989).
Ha E. cuspidatum (M. Bieb.) DC. (anamopda) —
IIBK (Heluta, 1985, 1986, 1989; Dudka et al,
2004; Heluta, Isikov, 2004). Ha E. diffusum Ehrh. -
JI3JIC, ITJIc (Heluta et al., 1987; Heluta, 1989). Ha
E. repandum L. - KpC, II3JIC, IIC (Heluta, 2003;
Dudka et al.,, 2004; Korytnianska et al., 2014a). Ha
E. strictum P. Gaertn., B. Mey. & Scherb. - 3/Ic, JT/Ic,
ITJIc (Hrodzinska, 1928; Heluta, 1989; Heluta et al.,
2016a). Ha Erysimum sp. — I1JIc (Heluta, 1989). Ha
Fibigia clypeata (L.) Medik. — IIBK (Heluta, 1985,
1989; Dudka et al., 2004; Heluta, Isikov, 2004). Ha
Glaucium corniculatum (L.) ]. Rudolph - I'K, KpC,
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JI3JIC, TIBK (Heluta, Andrianova, 1984; Heluta,
1985, 1986, 1989, 2003, 2004; Dudka et al., 2004,
2009a; Heluta, Isikov, 2004; Heluta, Tykhonenko,
2017; Prosyannikova, Ivakhnenko, 2020). Ha
G. flavum Crantz - II3C (Korytnianska et al,
2010). Ha Hesperis matronalis L. - 3JIc, 3Y]JI, I1JIc
(Dobrovolskyi, 1914; Wréblewski, 1913; Lavitska,
Morochkovska, 1974). Ha H. pycnotricha Borbas
& Degen. - I13C, ITJIc, LIIT (Heluta et al.,, 1987;
Heluta, 1989, 1995). Ha H. steveniana DC. - IIBK,
ITJIc (Heluta, 1985, 1986, 1989; Dudka et al., 2004;
Heluta, Isikov, 2004). Ha Iberis umbellata L. —
BJlc, 3K, 3JIc, ITJIc, IIT (Lavitska, 1950, 1966;
Marchenko, 1979; Heluta, 1989; Heluta et al., 2016a).
Ha Lepidium campestre (L.) R. Br. - 3K (Marchenko,
1963, 1979). Ha L. graminifolium L. - TIBK (Heluta,
1989; Dudka et al., 2004). Ha L. latifolium L. -
JI3JIC, JI3C, Ilc, IIC, XJIc (Zweigbaumoéwna,
1918; Heluta et al., 1987; Heluta, 1989; Dudka
et al., 2009a). Ha L. sativum L. — BJIc (Marchenko,
1979). Ha Lepidium sp. - KpC (Heluta, 2003; Dudka
et al., 2004). Ha Lunaria rediviva L. — KJI (Heluta,
1989, 1998a; Dudka et al., 1997, 2019; Dudka et al.,
1997). Ha Myagrum perfoliatum L. - TK (Dudka
et al., 2004). Ha Raphanus sativus L. - 3K, MII
(Marchenko, 1963, 1974a). Ha Rapistrum perenne
(L.) All. - TI3JIC (Korytnianska et al., 2014b). Ha
R. rugosum (L.) Bergeret — KpC, IIBK (Heluta
et al., 1987; Heluta, 1989; Heluta, Isikov, 1991,
2004; Dudka et al., 2004). Ha Rapistrum sp. - KpC
(Heluta, 2003; Dudka et al., 2004). Ha Sinapis alba
L. - I3JIC, JI3JIC, ITI3JIC, I13C (Heluta et al., 1987;
Heluta, 1989). Ha S. arvensis L. - T'K, 13JIC, 3K, KJI,
ITBK, II3JIC, I13C, IlJIc, C3JIC, XJIc (Kharkevych,
1959; Marchenko, 1963; Heluta, 1985, 1989; Heluta
et al., 1987; Dudka et al., 2004, 2009a, 2019; Heluta,
Isikov, 2004; Korytnianska et al., 2014b). Ha Sinapis
sp. — ITVIc (Heluta, 1989). Ha Sisymbrium altissimum
L. - JI3C (Heluta, 1989). Ha S. irio L. - II3C (Heluta
et al., 1987; Heluta, 1989). Ha S. loeselii L. - 13JIC,
KpC, JI3JIC, /N3C, II3JIC, 1I3C (Heluta et al.,
1987; Heluta, 1989, 2003; Prydiuk, 2000; Dudka
et al., 2004, 2009a; Korytnianska et al., 2012). Ha
S. officinale (L.) Scop. - I'K, I3JIC, 3K, KIJI, JIII,
I1BK, ITJIc, C3JIC, XJIc (Marchenko, 1963; Heluta
et al., 1987; Heluta, 1989, 2006; Heluta, Isikov, 1991;

36

Havrylo, 1999a; Dudka et al., 2004, 2009a, 2019;
Dzhagan et al., 2008; Holubtsova, 2008; Luchnikova,
2021); Kpum (Isikov et al., 2007). Ha S. orientale
L. - I3JIC, C3JIC (Heluta et al., 1987; Heluta, 1989;
Dudka et al., 2009a). Ha S. polymorphum (Murray)
Roth - JI3JIC, JI3C (Heluta et al., 1987; Heluta,
1989, 1999a). Ha S. strictissimum L. — JIJIc (Heluta,
1989). Ha S. wolgense M. Bieb. & Fourn. — J13JIC
(Tykhonenko et al., 1994; Tkachenko et al., 1998;
Dudka et al., 2009a). Ha Sisymbrium spp. - [J3JIC,
KpC, JI3JIC, J13C (Heluta, 1989, 2003; Dudka et al.,
2004, 2009a). Ha Syrenia dolichostylos Klokov -
JI3C (Heluta et al., 2007; Dudka et al., 2009a). Ha
Turritis glabra L. — BJIc, MII (Marchenko, 1974a).

3aranpbHe mNoIMpeHHA. €Bpoma: ABCTpif,
benvpria, binopyck, bonrapia, Benuka Bpuranis,
Ipennanpisn (Hawnis), Ipeuis, [Hanis, Icmanpis,
Icnania, Iramia, Jlareia, JIutea, Hinepnangu,
Himeuunna, Hopseria, Ilonbma, Ilopryranis,
Pociiticbka ~ ®epepanis,  Pymynis,  Cepbis,
CnoBayunHa, Yropumimsa, YKpaina, Pinnanpis,
Opannia, Yexia, Iseitapia, HIsemis; Asia:
Asepb6aitmkan, Adranicran, Bipmenis, Ipysis,
Ispainb, Inmis, Ipax, Ipan, Vemen, Vioppmawis,
Kasaxcran, Kupruscran, Kurait, JliBan, M’siHMma,
Heman, [Takucras, Pociiicpka Qepepania
(Damexuit Cxipm, Cubip), CaygpiBcpka Apasis,
Cupisa, Tapxukucras, Typeuunna, Typkmenicras,
V36ekucran, Ilpi-Jlanka, Snonis; Adpuxka:
Ediomis, Kanapceki o-Bu (Icnanisn), JliBis, Manasi,
Mapokko, Moszamb6ik, IIAP, Cypan, Tausauis,
Vranpa; [liBriuna Amepuka: Kanaga, CIIA; Lentp.
Awmepuxka: lominikancpka Pecniy6mika, Kocra-Pixka,
ITanama, fImaiika; IliBnenHa Amepuka: ApreHTIHa,
Benecyema, Konymb6is, Ilepy, Tpuninan, Ypyrsait,
Uuni; ABcrpania it OkeaHis: ABcrparid, [aBajicbki
o-su (CIIIA), Hosa 3enanpgis, Hosa Kanegouis,
Tacmanis (ABcTparis).

11. Erysiphe heraclei DC. - epusude
6opuriBHUKOBA

Erysiphe heraclei DC., FL. frang., Edn 3 (Paris) 5/6:
107. 1815. — Erysiphe communis auct. p. p.

Mineniii Ha BCiX 3€JeHMX OpraHax i IUIOjax,
6immii, IUIAMaMy, IO 3/IMBAIOTHCA B CyLIiIbHUI
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HamT, [J0Ope pO3BMHEHMIT, IUTiBYACTHI, ridu
mo 10 MKM 3aBTOBIIKM. ATpecopii jomaresi,
posTalioBaHi IO ORHINL ab0 >K CYNPOTUBHO
mapamy, 1o 8 MKM y nonepeuyHuky. Konigienocui
Ha BEpXiBIli MaTEPUHCHKOI KIITUHY, IPAMOCTOSYI,
npsimi, 10 160 MKM 3aBIOBXKM, 6a3aapHi KIiTHHK
UWIHApUYHI, npaAMi, Jo 90 MKM 3aBIOBXKI.
Konifii yTBOpIOIOTbCA MO OfHIil, IIepeBa)KHO
UWIHAPUYHI abo [elo BUIOBXKEHOEINCOIHI,
(25-)30-45(-50) x 12-18(-20) MKM, BigHOILIEHHS
HNOBXVHU [0 HUMPUHM B MEXKaxX 2-3, MPOPOCTKU
TepMiHa/IbHi, KOPOTKi 0 HOBrux (mo 4 TOBIIMH
KOHipil), ixHi ampecopil my>ke MiH/INBI, UiTiCHI un
2-7-nomateBi. Xa3MoTellii YMCIeHHi, pO3KuiaHi abo
3i0paHi B Irpynu, KOpU4HEBO-YOPHi, HaMiBKY/IACTI,
80-130(-160) mxMm y pgiamerpi. Knitunu nepugito
HeNpaBWIbHO 0ararokyTHi, [0 25 MKM Y
nonepeunuky. Ilpupatky 6asanbHi, YKCIeHHI,
Mminenienoni6ui, mpocti abo K HempaBUIBHO
6araTo pasiB posramykeHi, §O KOpPajIOIOAiOHUX,
MIOPiBHAHO KOPOTKi, MO 2 /liaMeTpiB Xa3MOTeILLilo,
7o 10 MKM 3aBTOBIIKM, CENTOBaHi, KOPMYHIOBATI
Yy KOPWYHEBi, IepeIrnTalTbcsi MDK cobom Ta
3 Mineniem. Cymxku mo 3-8, go 10, emincoinHi,
obepHeHoOsILeNIOAi0H], Ha IepeBa)XHO KOPOTKIit
HKI, 3pigka 6e3 Hei, (50-)55-70(-86) x 30-45(-
55) MKM, 3-5-criopoBi, 3pifika crop 2 a6o 6. Criopu
enmincoigui, ainnenonioui, (16-)20-25(-33) x 10-
15(-20) MxMm, 6e36apBHi.

Ha Bupax popun Apiaceae i Pittosporaceae. Tun
Ha Heracleum sphondylium L.

INommpennsa B VYkpaini. Ha Aegopodium
podagraria L. — 3K, ITJc, T (Lavitska, 1939;
Morochkovskyi et al., 1969; Marchenko, 1979). Ha
Anethum graveolens L. - BJlc, I3JIC, C3JIC
(Marchenko, 1974a; Heluta et al., 1987; Heluta,
1989; Dudka et al., 2009a). Ha Angelica sylvestris
L. - 3K, 3Jlc, 311, KJI, JUIc, II3JIC, IIKJI, LII
(Ganeshin, Bondartseva-Monteverde, 1922; Petrak,
1925; Marchenko, 1963; Heluta, 1989, 1995; Heluta
et al, 2011, 2016a; Tykhonenko, Heluta, 2011;
Dudka et al.,, 2019; Heluta, Anishchenko, 2021). Ha
Anthriscus cerefolium (L.) Hoffm. - JI3C, II3C
(Dudka et al., 2009a; Korytnianska et al., 2010). Ha
A. nemorosa (M. Bieb.) Spreng. - TK, JI3C (Heluta,
1989; Kuzub, 2000; Dudka et al., 2004, 2009a; Heluta
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et al., 2007, 2010). Ha A. nitida (Wahlenb.) Hazsl. -
KJI (Heluta, 1989; Dudkaetal.,2019). Ha A. sylvestris
(L.) Hoffm. - TK, 3JI¢, KJI, JI3C, ITI3JIC, I/,
C3JIC, XJIc (Potebnia, 1916; Marchenko, 1963;
Heluta et al., 1987; Heluta, 1989, 1998a; Burdyukova
etal., 1992; Dudka et al., 1997, 2009a, 2019; Havrylo,
1999a, 2001; Heluta et al, 2011; Tykhonenko,
Heluta, 2011; Kravchuk et al., 2018). Ha Anthriscus
sp. — O3JIC, IIBK (Heluta, Isikov, 1991; Heluta,
1999b, 2005; Dudka et al., 2004, 2009a; Prudenko,
Dzhagan, 2006). Ha Archangelica officinalis Hoffm. -
3II, JUIc (Verhovskyi et al, 1932; Heluta,
Anishchenko, 2021). Ha Caucalis platycarpos L. -
K (Dudka et al., 2004). Ha Chaerophyllum
aromaticum L. - TK, 3K, 3II, KJI, ITJIc, PJI, TIT1
(Hrodzinska, 1928; Marchenko, 1963; Heluta, 1989,
1995; Dudka et al., 2004, 2019; Heluta et al., 2011,
2018; Tykhonenko, Heluta, 2011; Kozlowska et al.,
2015; Heluta, Anishchenko, 2021). Ha C. aureum
L. - TK (Heluta, 2000; Dudka et al., 2004). Ha
C. bulbosum L. - TK, 3JIc, JIII, ITJIc (Tselle, 1925;
Jaczewski, 1927; Heluta, 1989, 2000; Dudka et al,,
2004; Kravchuk et al., 2018). Ha C. hirsutum L. - KJI
(Namystowski, 1910; Smitska, 1960; Marchenko,
1963; Heluta et al., 2011; Tykhonenko, Heluta, 2011;
Dudka et al., 2019). Ha C. prescottii DC. - TK,
O3JIC, ITJIc (Heluta, 1989; Tykhonenko et al., 1994;
Tkachenko et al., 1998; Dudka et al., 2004, 2009a).
Ha C. temulum L. — JlJlc, IIJIc (Bukhalo, 1961b;
Heluta, 1989, 2006; Prudenko, Solomakhina, 1997;
Solomakhina, Prudenko, 1998; Dzhagan et al,
2008). Ha Chaerophyllum spp. - KJI, P]I (Dudka
etal., 1997; Heluta, 1998a, b; Kozlowska et al., 2015).
Ha Cicuta virosa L. — 311, IIJ/Ic (Hrodzinska, 1928;
Marchenko, 1979; Heluta, Anishchenko, 2021). Ha
Cnidium dubium (Schkuhr) Thell. - JIII, IlJIc
(Jaczewski, 1927; Heluta, 1989). Ha Conium
maculatum L. — TK, 3K, 3JIc, JI3C, JlJIc, IIBK,
I13JIC, TII3C, IlJlc (Ganeshin, Bondartseva-
Monteverde, 1922; Marchenko, 1963; Heluta, 1985,
1986, 1989; Heluta et al., 1987; Dudka et al., 2004,
2009a; Heluta, Isikov, 2004; Korytnianska et al.,
2010, 2012, 2014b; Korytnianska, Popova, 2014). Ha
Daucus carota L. - TK, KpC, JI3C, IIBK, XJlc
(Heluta, 1984, 1989; Heluta, Andrianova, 1984;
Heluta et al., 1987; Heluta, Isikov, 1991; Kuzub,
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2000; Dudka et al., 2004, 2009a; Heluta, Isikov, 2004;
Khandyuk, 2020). Ha Eryngium campestre L. -
I3JIC, KpC, JI3JIC, JI13C, JUle, IIBK, IIC
(Morochkovskyi et al., 1969; Heluta, 1985, 1986,
1989, 1999a; Heluta et al., 1987; Dudka et al., 2004,
2009a; Heluta, Isikov, 2004). Ha E. planum L. -
I3JIC, JI3JIC, C3JIC (Heluta et al., 1987; Heluta,
1989, 1999a; Dudka et al, 2009a). Ha Falcaria
vulgaris Bernh. - I'K, 13JIC, 3J1c, 311, KpJlc, KpC,
JI3JIC, NI3C, JlIc, IIBK, II3JIC, T13C, IlJlc, IIC,
C3JIC, XJIc (Isachenko, 1896; Potebnia, 1916;
Lavitska, 1949; Kharkevych, 1959; Heluta, 1984,
1985, 1986, 1989, 1999a, 2003, 2005, 2006; Heluta,
Andrianova, 1984; Heluta et al., 1987; Heluta, Isikov,
1991; Tkachenko et al., 1998; Kuzub, 2000; Havrylo,
2001; Dudka et al., 2004, 2009a; Heluta, Isikov, 2004;
Dzhagan et al.,, 2008; Prosyannikova et al., 2009,
2012, 2016; Korytnianska et al., 2012, 2014a, b;
Korytnianska, Popova, 2015; Heluta et al., 2016a;
Heluta, Tykhonenko, 2017; Prosyannikova,
Ivakhnenko, 2020). Ha Heracleum antasiaticum
Manden. - IIIc (Heluta, 1989). Ha H. asperum
(Hoffm.) M. Bieb. - IIJlc (Heluta, 1989). Ha
H. cyclocarpum K. Koch - ITJIc (Heluta, 1989). Ha
H. flavescens Besser — IlJlc (Heluta, 1989). Ha
H. freynianum Sommier & Levier — IT/Ic (Heluta,
1989). Ha H. lehmannianum Bunge — ITJIc (Heluta,
1989). Ha H. mantegazzianum Sommier & Levier —
ITJIc (Lavitska, Morochkovska, 1974; Heluta, 1989).
Ha H. panaces L. - IlJllc (Heluta, 1989). Ha
H. persicum Desf. ex Fisch. — ITJIc (Heluta, 1989).
Ha H. sibiricum L. - TK, I3JIC, 3K, 3JIc, 311, KJI,
JI3JIC, I3C, JlJIc, TTI3JIC, TIKJI, ITJIc, C3JIC, XJlc,
LIT (Trebu, 1913; Potebnia, 1916; Kharkevych,
1949; Morochkovskyi, 1956, 1957, 1958a; Bukhalo,
1961b; Grebenchuk, Sherstniuk, 1975; Heluta et al.,
1987; Heluta, 1989, 1995, 2005; Tkachenko et al.,
1998; Dudka et al., 2004, 2009a, 2019; Heluta et al.,
2007;  Prudenko, Dzhagan, 2008; Heluta,
Tykhonenko, 2017; Prosyannikova, Ivakhnenko,
2020; Heluta, Anishchenko, 2021). Ha H. sosnowskyi
Manden. - KJI, IlJIc, PJI (Heluta, 1989, 1998b;
Kozltowska et al., 2015; Dudka et al., 2019). Ha
H. sphondylium L. - 3K, 3II, 3YJI, KJI, IlJlc
(Namystowski, 1910; Marchenko, 1963; Heluta,
1989; Heluta et al., 2011, 2018; Tykhonenko, Heluta,
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2011; Dudka et al., 2019; Heluta, Anishchenko,
2021). Ha H. sphondylium subsp. granatense (Boiss.)
Briq. - I/Ic (Heluta, 1989). Ha H. stevenii Manden. —
ITBK (Heluta, 1984, 1989, 2000; Kuzub, 2000; Dudka
et al., 2004). Ha H. wilhelmsii Fisch. & Ave-Lall. -
ITVIc (Heluta, 1989). Ha Heracleum spp. — 371c, KJI,
JUIc, TIc, XJIc (Bukhalo, 1965; Heluta, 1989;
Havrylo, 1999a; Dudka et al., 2004, 2019; Heluta
et al., 2016a). Ha Laser trilobum (L.) Borkh. - TK,
MII (Koval, 1962; Marchenko, 1979). Ha Levisticum
officinale W.D.J. Koch - JIJlc (Verhovskyi et al.,
1932). Ha Oenanthe aquatica (L.) Poir. — JI3JIC
(Heluta, 1999a). Ha Pastinaca clausii (Ledeb.)
M. Pimen. [Malabaila graveolens (Spreng.)
Hoftfm.] - TI3JIC (Korytnianska et al., 2014a). Ha
P sativa L. - 3K, KpJlc, MII, ITJIc (Krupa, 1888;
Garbowski, 1924; Tselle, 1925; Lavitska, 1947;
Kharkevych, 1949; Marchenko, 1963; Heluta, 1989,
2006; Dudka et al., 2004; Dzhagan et al., 2008). Ha
P sylvestris Mill. - 3JIc, Jllc, ITJIc, XJIc (Heluta,
1989; Tkachenko et al., 1998; Havrylo, 1999a, 2001;
Dudka et al., 2009a; Heluta et al, 2016a). Ha
P. umbrosa Steven ex DC. - I'K, IIBK (Heluta, 1984,
1989, 2000; Heluta, Isikov, 1991; Kuzub, 2000;
Dudka et al., 2004). Ha Pastinaca sp. — 3J1c, ITJIc
(Hrodzinska, 1928; Heluta et al, 2016a). Ha
Petroselinum crispum (Mill.) A.W. Hill - BJIc, I13C,
ITJIc, XJIc, LOIT (Tselle, 1925; Marchenko, 1979;
Heluta et al., 1987; Heluta, 1989, 1995; Havrylo,
1999a). Ha Peucedanum alsaticum L. - JI3JIC, JIc,
[I/Ic, C3JIC (Hrodzinska, 1928; Morochkovskyi,
1957; Heluta et al., 1987; Heluta, 1989; Tkachenko
etal., 1998; Dudka et al., 2009a; Heluta, Tykhonenko,
2017). Ha P, oreoselinum (L.) Moench - 3K, 311, KJI,
JIJIc, JIIT, TI3JIC, I1JIc, XJlIc, LTI (Zweigbaumdwna,
1918; Tselle, 1925; Hrodzinska, 1929; Illichevskyi,
1938; Lavitska, 1939; Marchenko, 1963; Heluta,
1989, 1995, 2006; Solomakhina, Prudenko, 1998;
Dzhagan et al., 2008; Holubtsova, 2008; Dudka
et al., 2009b, 2019; Korytnianska et al., 2014b;
Heluta, Anishchenko, 2021). Ha P ruthenicum
M. Bieb. - C3JIC (Kondratyuk et al., 1988; Dudka
et al., 2009a). Ha Pimpinella peregrina L. — TIBK
(Kuzub, 2000, 2003). Ha P, saxifraga L. - 3K, 3Jlc,
3I1, KJI, JI3JIC, JIII, MII, ITJIc, XJIc, IIIT (Lavitska,
1939; Kharkevych, 1949; Morochkovskyi, 1956;
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Marchenko, 1963, 1979; Heluta et al., 1987; Heluta,
1989, 1995, 1999a; Tkachenko et al., 1998;
Holubtsova, 2008; Dudka et al., 2009a, 2019; Heluta
et al., 2016a; Heluta, Tykhonenko, 2017; Heluta,
Anishchenko, 2021). Ha Selinum carvifolia (L.) L. -
KJI (Dudka et al.,, 2019). Ha Seseli libanotis (L.)
W.D.J. Koch - I3JIC, ITJIc, C3JIC (Potebnia, 1916;
Heluta et al., 1987; Heluta, 1989; Tykhonenko et al.,
1994; Tkachenko et al., 1998; Dudka et al., 2009a).
Ha S. tortuosum L. — JI3JIC (Prydiuk, 2000). Ha
Siella erecta (Huds.) M. Pimen. — JI3JIC (Heluta,
1999a). Ha Silaum silaus (L.) Schinz & Thell. - JI3C
(Korytnianska et al., 2014b). Ha Sium latifolium L. -
3II, XJIc (Marchenko, 1974a; Havrylo, 1999a;
Heluta, Anishchenko, 2021). Ha Smyrnium
perfoliatum L. - TK (Kravchuk et al., 2018). Ha
Taeniopetalum  arenarium (Waldst. &  Kit.)
V.N. Tichomirov (anamopda) — JJIc, IT/Ic (Heluta,
1989, 2006; Dzhagan et al, 2008). Ha Tordylium
maximum L. — TK, TIBK (Heluta, 1985, 1986, 1989;
Dudka et al., 2004; Heluta, Isikov, 2004; Kravchuk
et al., 2018). Ha Torilis arvensis (Huds.) Link - KpC,
IIBK, I13JIC, I13C (Heluta et al., 1987; Heluta, 1989;
Dudkaetal., 2004; Heluta, Isikov, 2004; Korytnianska
et al,, 2010, 2012, 2014b). Ha T. japonica (Houtt.)
DC. - 3JIc, 311, MI1, IIBK, ITJIc (Marchenko, 1974a;
Heluta, 1984, 1989, 2000; Kuzub, 2000; Dudka et al.,
2004; Dzhagan et al., 2008; Heluta et al., 2016a;
Heluta, Anishchenko, 2021). Ha T. leptophylla (L.)
Rchb. - II3JIC (Heluta et al., 1987; Heluta, 1989).
3aranpHe mommpenHsa. €Bpoma: ABCTpif,
Benvria, binopycs, bonrapis, Benuka bpuranis,
I'peuis, Manis, Ecronis, Ipnanpis, Icnanig, Itanis,
JlatBis, JIntBa, Higepnanan, Himeudnna, Hopseris,
Ilonbmya, Ilopryramisa, Pocilicbka ®@epnepanis,
Pymynist, Cepb6ist, Yropujuna, Ykpaina, Qinnsaupis,
Opannia, Yexia, Iseitnapia, HIsemis; Asia:
Asepbaiipkan, Adranictan, Bipmewnis, Ipysis,
Ispainp, Inpis, Ipax, Ipan, I7Iop;£[aHiﬁ, Kasaxcran,
Kupruscran, Kwnrait, Kopes, JliBan, Mounroris,
M’siuma, Heman, [Takucran, Pociiicbka @epeparyis
(Oamexuit Cxipm, Cwubip), CaygiBcpka Apasis,
Tamxukuctan, Typedunna, Typkmenicras, V36e-

kucraH, lllpi-Jlanka, fAnonis; Adpuxa: Asopceki
o-Bu (ITopt.), Ediomnis, Eruner, 3ax. Caxapa, JliBis,
Mapoxkko, Cypan, Tansanis; IliBHiuna Amepuxa:
Kanapga, CHIA; Ilentp. Amepuka: Ilyepro-Piko
(CIIA); IliBmenna Amepuka: AprentnHa, Ymmi;
Ascrpania 11 Okeanisa: ABctpaisa, Hosa 3enangis,
Tacmanist (ABcTpanis).

12. Erysiphe howeana U. Braun - epusude
€HOTepoBa

Erysiphe howeana U. Braun, Mycotaxon 14(1): 373.
19824,

Miueniit mo o6uaBa 60KM JIMCTKOBOI II/IACTVHKI,
6imnit  um

Ha He3pimMx IIIofax, cipysaTuii,

OOpOLIHNCTHIT, IUIAMAaMy, IO 31MBAIOTbCA B
no6pe ripu
HOo 7 MKM 3aBTOBIIKM. Ampecopii omnaresi,

CYL/IbHUIT ~ HAaJIT, PpO3BUHEHUIA,
posTalioBaHi MO OfHiNt ab0 X CYIPOTMBHO
napamiu, 1o 8 MKM y nonepeuHuky. Konigienocui
Ha BepXiBIli MaTEPUHCHKOI KIITUHY, IPAMOCTOSI,
npami, 1o 70 MKM 3aBJIOBXKI, 6asajbHi KIiTUHA
IVIHAPWYHI, npaMi, Ao 50 MKM 3aBEOBXKI.
KoHizii yTBOpIOIOTHCA IO OFHIIA, Bif| eTiNcoigHNUX 1o
MarbKe UWIHAPUIHKX, 25-40 x 13-18(-22) MKM,
Bi[HOIIEHHA JOBXWHU [IO LIMPUHU B MeXax 1,6-
2,6, IPOPOCTKMU Oi/bII-MeHIII TepMiHaIbHI, MalKe
1O 2 piaMeTpiB KOHIfil 3aBJOBXKI, IXHi anpecopil
IepeBa)XHO 2-7-nomaTteBi. XasMoTelil po3KuaHi
abo 3i6bpani B rpymm, (75-)90-140(-160) Mkm y
miamerpi. KniTuHy nepupito HeuiTKi, HEIPpaBUIbHO
6araToKyTHi, 10 25 MKM y noriepedHuKy. [Ipupgarku
6a3anbHi, YMCcIeHHi, Minenienonioni, npocri, 0,3-
2,5 piamMeTpa Xa3MOTELII0 3aBHOBXKM, 10 9 MKM
3aBTOBIIKI, CENITOBaHi, 6e36apBHi, O )KOBTYBAaTUX
4y KOPUYHIOBATUX IIPM OCHOBIi, HMEPEIIiTAI0ThCA
MDK cobor Ta 3 Minemem. Cymxu mo 3-15,
enincoipnHi, o6epHeHOIenORi6HI, 6ynaBononioHi,
CUIAYL YU Ha KOPOTKIiit HixXIi, 40-80 x 25-50 MKM,
(3-)5-6-cropoBi. Ciopu ernircoifHi, AilienofioHi,
(16-)18-23(-25) x 9-14,5 MxMm, 6e36apBHi.

4 B Vkpaini nommpena muuie anamopga rpuba, Tomy onuc reneomopdu sanosudeno 3 monorpadii Y. Bpayna ta P. Kyka

(Braun, Cook, 2012).
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Ha mnpepcraBHukax popguau Onagraceae, B
Ykpaini - mmme Ha Bupmax pomy Oenothera L. i
tinpku anamopda. Tum Ha Oenothera sp., Kanapna.

INomupenns B Vkpaini. Ha Oenothera
ammophila Focke - II3C (Korytnianska et al., 2010).
Ha O. biennis L. - KpC, JI3JIC, JI3C, JIII, I1/Ic, XJIc,
LIIT (Burdyukova et al., 1992; Heluta, 1995, 1999a,
2006; Havrylo, 1999a; Prydiuk, 2000; Dzhagan
et al., 2008; Holubtsova, 2008; Isikov, 2016). Ha
O. glazioviana Micheli - JI3C (Dudka et al., 2009a).
Ha O. hoelscheri Renner ex Rostanski - II3C
(Korytnianska et al, 2010). Ha O. missouriensis
Sims. - KpJlIc (Prosyannikova, Movlyan, 2010). Ha
O. salicifolia Desf. ex G. Don. - I13C (Korytnianska
etal.,2010). Ha Oenothera spp. - BJlc, 3K, 311, JI3JIC,
JI3C, JlJIc, JII1, IJIc, C3JIC, XJIc, IIIT (Marchenko,
1963; Heluta, 1989, 1995, 2005; Dudka et al., 2009a;
Heluta et al., 2019; Heluta, Anishchenko, 2021).

3aranpHe mnommMpeHHsa. C€spomna: binopycs,
Benuka bpwurania, Iranmig, JIursa, HimeuuuHna,
ITonpma, Ilopryramisa, Pymywnisa, YropumHa,
Ykpaina, @pannig, Iseitnapia; Asia: Ipysisa,
Kurait, Typeuunna; IliBjenna A¢puka; IliBHiuHa
Amepuxa: Kanama, CIHA; IliBgenHa Amepuka:
AprenTtuna; Asctpanis it Okeania: Hopa 3enmanpis.

13. Erysiphe knautiae Duby - epusude
cBepOLKHMIIEBa

Erysiphe knautiae Duby, Bot. Gall., Edn 2 (Paris) 2:
870. 1830. - Erysiphe communis auct, p. p. — Erysiphe
communis f. cucumidis Marcz., Ukr. Bot. J. 33(3):
273.1976.

Mineniii nepeBaXxHO Ha JIMCTKAX, JBOCTOPOHHII],

3pigka Ha crebmax, Oimumii, ™WIAMaMK, 11O
3MMBAOTBCS B CYLIbHUIT — Hamt, [obpe
pO3BUMHEHMIT, OOpPOIIHUCTMIT UM  IUTIBYACTUI,

ribu mo 7 MKM 3aBTOBLIKM. Ampecopii yomaresi.
KonizieHocni ~ Ha  BepxiBLi ~ MaTepUMHCHKOI
KIITVHY, OPAMOCTOAYI, NpAMi, 6a3anpbHi KIITUHA
IVTiHAPWYHI, NOpaAMi, [0 60 MKM 3aBIOBXKI.
Komnifii yTBOpIOIOTbCA 10 OfHIN, IepeBaXKHO
UTHAPUYHI 260 [elo  BMIOBKEHOEMINCOIfH],
(25-)30-40(-45) x 12-18(-25) MKM, BifHOLIEHHSA
TOBXXMHU JIO IIMPUHA B MeXax 1,7-2,7, mpopocTkn
Oi/IbII-MeHII TepMiHa/IbHi, KOPOTKI, IXHi ampecopil
40

1inicHi a0 gemo omnaresi. Xa3mMoTelil HeYMCIeHHi,
poskmpani abo 3ib6paHi B rpymm, KOpPUYHEBO-
4OpHi, HamiBKy/ACTi, (70-)90-120 MKM y miameTpi.
KnituHn nepupilo HempaBWIbHO 0araToKyTHi,
mo 25 MKM y nomepedHuxy. Ilpupgarku 6asanbHi,
HeuMCAeHHi, p[o 15, Minemienonioui, IIPOCTi,
NIOpPiBHAHO KOPOTKi, BO 2 JiaMeTpiB Xa3MOTELil0
3aBJOBXKI, IHKO/IM OB, 10 10 MKM 3aBTOBILKH,
CeITOBaHi, KOPMYHIOBATI 41 KOPUYHEBI 611 0CHOBH,
HepeniTtalTbcA 3 MillenieM. CyMku mmo 2-8, yacTimre
no 3-6, emincoigHi um obepHeHosIeNOAiOH],
MepeBAXHO HAa KOPOTKiM HDKIi abo cupmsdi,
(45-)55-70(-80) x 30-45(-50) MKM, 3-5-crIOpoOBi,
3pinkacrop2a6o 6. Criopu enincoinHi, sitenonioHi,
(17-)20-25(-30) x (10-)13-16(-19) MKM, 6Ge3-
OapBHi.

Ha Bupmax popgun Dipsacaceae i, o4eBUJHO,
Cucurbitaceae. Tunt na Knautia arvensis (L.) Coult.,
Opanis.

INomupenns B Vkpaiwi. Ha Cephalaria
coriacea (Willd.) Steud. - KpJlc (Dzyunenko,
Prosyannikova, 2013; Prosyannikova et al,
2019b). Ha C. transsylvanica (L.) Roem. & Schult.
(amamopda) — KpC, IIBK (Heluta, Andrianova,
1984; Heluta, 1985, 1989; Heluta et al., 1987; Dudka
et al., 2004; Heluta, Isikov, 2004). Ha Cucumis
sativus L. — BJIc (Marchenko, 1976; Heluta, 1989).
Ha Knautia arvensis (L.) Coult. - BJIc, I3JIC, 3K,
3JIc, 3II, KJI, JI3JIC, JlJIc, II3JIC, C3JIC, XJlc
(Marchenko, 1963, 1979; Heluta et al., 1987; Heluta,
1989, 2005; Tykhonenko et al., 1994; Tkachenko
et al, 1998; Dudka et al., 2009a, 2019; Heluta,
Anishchenko, 2021). Ha K. dipsacifolia Kreutzer -
KJI (Chmielewski, 1910; Dudka et al., 1997; Heluta,
1998a). Ha K. maxima (Opiz) Ortmann - KJI
(Heluta et al., 2018; Dudka et al., 2019). Ha Scabiosa
argentea L. (anamopda) — KpC (Heluta et al., 1987;
Heluta, 1989; Dudka et al., 2004). Ha S. ochroleuca
L. - IO3JIC, 3K, KJI, JI3JIC, JI3C, C3JIC, XJlIc
(Marchenko, 1963; Heluta et al., 1987; Heluta,
1989, 2005; Tykhonenko et al., 1994; Tkachenko
et al., 1998; Havrylo, 1999a; Heluta et al., 2007;
Dudka et al., 2009a; Heluta, Tykhonenko, 2017). Ha
S. praemontana Privalova — KpJlc (Prosyannikova
etal.,, 2012). Ha S. ucrainica L. - J13C, I13C (Heluta
et al, 2007; Dudka et al., 2009a; Korytnianska,
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Popova, 2014). Ha Scabiosa spp. - I'K, 3JIc (Heluta,
2000; Dudka et al., 2004; Heluta et al., 2016a).
Ha Succisa pratensis Moench — 3K, 3I1, KJI, ITJIc
(Marchenko, 1963, 1979; Heluta, 1989; Heluta et al.,
2001; Dudka et al., 2019; Heluta, Anishchenko,
2021). Ha Succisella inflexa (Kluk) Beck - 3K, 3II,
IIT (Heluta, 1989, 1995; Heluta, Anishchenko,
2021).

3araibHe mNoOIIMpPeHHA. €Bpoma: ABCTpif,
binopycp, bonrapisa, Benmka bpwurania, Ipenis,
Hanis, Icmania, Itamia, Himeuumna, Hopseris,

Ilonpmia,  Pociitcbka ~— @epepanisa,  Pymynis,
CnoBauunna, @innanpgia, Opanuis, Yexis,
HIseituapia, IlBenisa, xon. IOrocnasis; Asis:

Bipmenis, Ipan, Kwuraii, Pociiicbka ®epneparis
(Cnbip, [Hanexmit Cxip), Typewumna, Snonis;
IliBniuna Amepuka: CIIIA.

I1.]. Mapuenko (Marchenko, 1976) na Cucumis
sativus (Cucurbitaceae) ommcas Erysiphe commu-
nis f. cucumidis Marcz. Mu mocmimuau 1eit 3pa3ox
i [N BMCHOBKY, MO 3a MOPQONIOriYHMMHU
O3HaKaMI BiH 1inTKoM Binnosimae E. knautiae.

14. Erysiphe limonii L. Junell - epusude kepmekona

Erysiphe limonii L. Junell, Svensk bot. Tidskr. 61:
225.1967. — Erysiphe statices (Potebnia) V.P. Heluta,
Paraz. griby stepn. zony Ukrainy: 165. 1987, nom.
superfl. - Erysiphe communis auct. p. p.

Miuerniit IBOCTOPOHHIN Ha JUCTKaX, CTebmax,
KBITKOHDKKax 1 3aB’A3ax, Oimmii, y BUIIAni
CYLIiIBHOTO HaJIbOTY, nobpe  pO3BMHEHMI,
CIOYaTtKy OOpOUIHMCTMIT, WOTIM IUIiBYACTHIL,
ribm 0 8 MKM 3aBTOBIIKM. Ampecopil jomaresi,
posTamoBaHi IO OfHII ab0 > CYIPOTUBHO
napamy, 1o 8 MKM y nonepe4yHuky. Konigienocni
Ha BepXiBLi MaTepUMHCHKOI KJIiTUMHM, IHKOIK
TpOXU 300Ky, IpsAMocTosdi, npsami, fo 100 MKM
3aBIOBXKM, 6asanbHi KIITUHMA LVULHJPUYHI,
IpsAMi YU TPOXM 3irHYTi Ipy OCHOBI, 7O 50 MKM
3aBHOBXKM. KoOHifii yTBOpPIOIOTbCA 1O OfHIIL,
BUOBKEHOETIIICOITHI, o UVUTiHAPUYHUX,
(25-)30-40(-45) x  (9-)12-17(-19)  MKMm,
Bi[[HOIIEHHS [OBXMHM [0 WIMPUHU B MeXKax
1,8-2,8. XasMmorewii 4mcneHHi, 3i6paHi Y BeNMKi
Ipynu Ha JIMCTKAX i Yepemnikax, KOpMIHEBO-4OPHi,
HamiBKy/ACTI, (90-)105-165(-180) MKM y fiameTpi.
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KnitTuan mnepupio HempasBUIbHO 6araT01<yTHi,
IO 25 MKM Yy moliepeuHuKy. IIpuparku 6asanbHi,

YICTIEHHI, MminenienonioHi, IepeBakHO
NpOCTi, TOPIBHAHO KOPOTKi, 3a JOBXIHOIO
JOPIBHIOIOTb  iaMeTpPy  Xa3MOTELilo, iHKOIMU

TPOXM [OBIII, IO 8 MKM 3aBTOBIIKM, CENTOBAaHI,
Biff 6e30apBHUX [0 KOPUYHIOBATUX, KOPUYHEBI
IIpY OCHOBI, HMEPEIVIITAIOTbCA 3 MillelieM 1 MiX
co0010, YTBOPIOIOYM CIUIETiHHS, B sKe 3aHypeHi
wionosi Tina. Cymxu mo 3-6(-8), enincoipui po
00epHeHOANIeNIONIOHNX, Ha IePeBaYKHO KOPOTKill
HiKI, (45-)60-70(-85) x (25-)30-45(~50) MKM,
4-5-cnoposi, 3pigka cmop 3 abo 6. Cnopu
emincoinHi, aienonioni, 17-30 x 9-14(-20) MkM,
6e36apBHi.

Ha Bupax pommuu Plumbaginaceae. Tun Ha
Limonium vulgare Mill., Himeuunna.

INommpenna B VYkpaini. Ha Goniolimon
tataricum (L.) Boiss. (anamopda) — IIC (Heluta
et al., 1987; Heluta, 1989). Ha Limonium alutaceum
(Steven) O. Kuntze - JI3JIC (Heluta, 1999a). Ha
L. bungei (Claus) Gamajun. [incl. L. membranaceum
(Czern.) Klokov] - JI3JIC, J13C (Heluta et al., 1987;
Heluta, 1989, 1999a). Ha L. caspium (Willd.) Gams —
JI3C, I13C (Dudka et al., 2009a; Heluta et al., 2010;
Korytnianska, Popova, 2015). Ha L. gmelinii (Willd.)
O. Kuntze - KpJlc, KpC, JI3JIC, JI3C, Jlc, I13C,
IIC, C3JIC (Sredinskiy, 1873; Isachenko, 1896;
Potebnia, 1916; Verhovskyi et al., 1932; Heluta et al.,
1987; Heluta, 1989; Burdyukova et al., 1992; Dudka
et al., 2004, 2009a). Ha L. hypanicum Klokov -
JI3JIC, II3JIC, I13C (Prydiuk, 2000; Dudka et al.,
2009a). Ha L. meyeri (Boiss.) O. Kuntze - JI3JIC,
JI3C, TI3JIC, TI3C, IIC (Illichevskyi, 1938; Heluta
etal., 1987; Heluta, 1989; Dudka et al., 2009a; Heluta
et al, 2010; Korytnianska, Popova, 2013b, 2015;
Korytnianska et al., 2014b). Ha L. oblongifolium
(Kotov) Loskot ex Tzvelev - JI3JIC (Heluta, 1999a).
Ha L. platyphyllum Lincz. - O3JIC, JI3JIC, IIBK,
C3JIC, XJIc (Trebu, 1913; Potebnia, 1916; Heluta,
Andrianova, 1984; Heluta, 1985, 1986, 1989,
2005; Heluta et al., 1987; Kondratyuk et al., 1988;
Tkachenko et al., 1998; Dudka et al., 2004, 2009a;
Heluta, Isikov, 2004). Ha L. tomentellum (Boiss.)
O. Kuntze - JI3JIC, XJIc (Potebnia, 1916; Heluta
et al., 1987). Ha Limonium spp. - I'K, KpC, JI3C,
I13JIC, I13C, IIC (Moskovets, 1933; Heluta et al,,
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1987; Heluta, 1989, 2003; Koroliova, 2000; Dudka

et al., 2004; Korytnianska et al., 2014b).
3ararbHe NOUIMPEHHA.

Hanis,
Pociticbka ®epepanis,

Yropmmza, VYkpaiHa,
IIBerimapis, xon. IOrocnmasis; Asia: Adranicras,
Bipmenis, Ipysia, Ispainb, Ipan, Kasaxcran,
Kuraii, Kupruscras, Kopes, Monronis, Pocificbka
@epepanis (Cubip, Hamexnit Cxin), TapKukncraH,
Typeuunna, TypkmeHicran, Ysb6ekncran; Adpuka:
Kanapcpki o-Bu (Icmanis).

€ppona: bonrapis,

Benuka bpuranis, Icmanig, Iranis,

Himeuunna, Pymynis,

CioBauunHa, Opanuis,

15. Erysiphe lycopsidis Zheng & Chen - epusude
KpMBOIBiTOBa

Erysiphe lycopsidis R.Y. Zheng & G.Q. Chen,
Sydowia 34: 234. 1981. — Erysiphe communis auct.
pP-p-

Mineniii Ha BCiX 3€l€HMX OpraHax, 6innii,
IIAMAMM, IO 3/IMBAIOTbCA B CYLIIBHUI HaIT,
Io6pe pOo3BUHEHMIT, 6OPOLIHNUCTHIT, IO TUIiBYACTOTO.
Amnpecopii nomnareBi. KonimieHocui Ha BepxiBLi
MAaTepUHCbKOI KJIITUHM, MPAMOCTOAYi, mpaAMi,
6asanbHi KITUHN UWIIHAPUYHI, IpsAMi, 10 45 MKM
3aBoBXKKM. KoHifil yTBOpIOOTbCA 1O OfHIN, Bif
€JTIIICOIIHNX 10 LUMIIHAPUYHMX i3 3a0KPYITIEHUMMA
Kinmsamu, 20-46 x 12-20(-25) MKM, BifHOLIEHHS
TOBXMHU JIO IIMPUHA B MeXax 1,6-2,6, IpopoCTKI
TepMiHabHi, KOPOTKi (10 2 TOBIMH KOHifil), XHi
arpecopii Bijj LilicHMX [0 nonaTeBuX. Xa3MoTewii
HeYyIC/IeHHI, po3KkyupaHi abo 3ibpani B rpymu,
KOPMYHEBO-4YOPHI, 10 Mal>Ke YOPHUX, HAIIIBKYJIACTI,
(75-)85-120(-130) mxm y gmiamerpi. Kmituun
HepUJi0 HEeIpaBUIbHO 0AaraTOKyTHi, O 25 MKM Y
nonepeyHuky. Ilpupatkyu OasanbHi, HeducaeHHi,
mo 20, winenienomibHi, TmepeBaXKHO MPOCTi,
IIOPiBHAHO KOPOTKi, B0 1,5 miaMeTpa xasMorelito,
10 9 MKM 3aBTOBILIKM, CENTOBaHi, 6e36apBHi, pife)
KOpMYHIOBaTUX npu ocHoBi. Cymku no 3-8, go 10,
eJIiICoiHi, 06epHeHO${I7ILI€HO,T.[i6Hi, Ha KOPOTKIil
HDKIi 4 Maibke 6e3 Hel, (50-)55-70(-86) x
(-25)30-45(-55) MKM, 3-5-cropoBi,  3pigKa
ciop 2 un 6. Crmopm enincoinsi, sitienoni6Hi,
16-25(-33) x 10-15(-17) mxMm, 6e36apBHi.
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ITapasutye B Ykpaini Ha Bupax popnis Anchusa
L., Buglossoides Moench, Lithospermum L., Lycopsis
L. ra Onosma L. (Boraginaceae). Tun na Lycopsis
orientalis L., Kuraii.

ITomupenns B Ykpaini. Ha Anchusa azurea
Mill. - 3JIc (Heluta et al., 2016a). Ha A. gmelinii
Ledeb. — JI3C, XJIc (Heluta et al., 1987; Heluta,
1989; Burdyukova et al, 1992; Dudka et al,
2009a). Ha A. leptophylla Roem. & Schult. - KpJlc
(Prosyannikova et al., 2012). Ha A. officinalis L. -
3K, 3II, IIIT (Marchenko, 1963, 1979; Heluta et al.,
2019; Heluta, Anishchenko, 2021). Ha A. procera
Besser — 3K, ITJIc, IJIT (Heluta, 1989, 1995, 2006;
Solomakhina, Prudenko, 1998; Dzhagan et al,
2008). Ha A. thessala Boiss. & Sprun. - KpC (Heluta
et al., 1987; Heluta, 1989; Dudka et al., 2004). Ha
Anchusa sp. - JI3JIC, JI3C, XJIc (Trebu, 1913;
Potebnia, 1916; Heluta et al., 1987; Dudka et al,
2009a). Ha Buglossoides arvensis (L.) Johnst. -
I'K, KpJlc, I3JIC, JI3C, MII (Wréblewski, 1915;
Mlichevskyi, 1938; Heluta, 1989, 2000; Prydiuk,
2000; Dzyunenko, Prosyannikova, 2013; Kravchuk
etal,, 2019). Ha Lithospermum officinale L. — [J3JIC,
JI3JIC, I3C (Heluta, 1989; Tykhonenko et al.,
1994; Tkachenko et al., 1998; Dudka et al., 2009a;
Heluta, Tykhonenko, 2017). Ha Lycopsis arvensis
L. - KpC, JI3JIC, NI3C, IJIc (Garbowski, 1922;
Morochkovskyi, 1956; Heluta et al.,, 1987; Heluta,
1989; Tkachenko et al., 1998; Dudka et al., 2004,
2009a; Korytnianska, Popova, 2015). Ha L. orientalis
L. - O3JIC, KpC, JI3JIC, I13C (Heluta et al., 1987;
Heluta, 1989; Tkachenko et al., 1998; Dudka et al.,
2004, 2009a; Korytnianska et al., 2010, 2012, 2014b).
Ha Lycopsis sp. — 3JIc (Heluta et al., 2016a). Ha
Onosma borysthenica Klokov — JI3C (Dudka et al.,
2009a; Heluta et al,, 2010). Ha O. rigida Ledeb. -
KpJlc (Prosyannikova et al., 2019b). Ha Onosma
sp. - KpC (Heluta, 2003; Dudka et al., 2004).

3aranrbHe mNoOWIMPeHHA. C€Bpoma: ABCTpif,
binopycp, bonrapisa, Benuka bpurania, [anis,
Ecronia, Himeuyunna, Icmauig, Irtamia, JIutsa,

Hopseris, [Tonbia, Pocificbka @epepariis, Pymynis,
CnoBauumna, Typewyumna, Ykpaina, Ppanuis,
ITBeitiapiss; Asis: Asep6aitmxaH, Bipmenis, Ipas,
Kasaxcran, Kuprmscran, Kwuraii, Tamxukucras,
Typeuunna, Y36ekucras, SnoHis.
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16. Erysiphe lythri Junell - epusude nnakynosa

Erysiphe lythri L. Junell, Svensk bot. Tidskr. 61: 223.
1967. - Erysiphe communis auct. p. p.

Miueniii [BOCTOPOHHII Ha JMCTKaX Ta Ha
crebax, 6imit un cipyBaruit, foOpe pO3BUHEHMIL,
IUTiBYACTMIA, LIIIBHMM YOXJIOM OOJIArae ypakeHi
opraHu. Ampecopii jomareBi, po3TallOBaHi IO
OfiHiT a60 X cynporuBHO napamu. KonigieHocni
Ha BepXiBIli MaTEPMHCHKOI KIITUHY, IPAMOCTOAYI,
mpsivi, mo 150 MKM  3aBOBXKM, 0OasanbHi
KIITVHY LUWIHAPWUYHI, NIpAMiI 49U Jelo 3irHyTi,
no 45 MM 3aBpoBkku. Kowifii B MisepHii
KiJIBKOCTi, YTBOPIOIOTbCA IIO OfHIM, eiIcoifHi,
KO MaiDKe LUTIHAPUYHMX, (25-)30-40(-45) X
12-18(-22) MKM, BIiJHOIIEHHS HOBXUHU [0
WIMPUHKA B MexXax 1,5-2,5. XasMoTellii mepeBakHo
Ha cTe6/ax, 3pigka Ha IUCTKaX (Y3ZOBXK JXMJIOK),
3i0paHi B rpynm, KOpU4HEBO-4OPHi, HAMiBKY/IACTI,
3aHyPEeHi B IIJIETUBO Mille/Iilo Ta IPUATKIB, LIi/IbHO
IpUJIATAIOTD 10 IIOBEPXHI POCIMHU->XUBUTENS,
75-120(-150) mMxM y piamerpi. Knitunu nepupiio
HEUiTKi, HeIpPaBUIbHO 6araT01<yTHi 4 OKPYIJI,
fo 30 MM y momepeuHuky. IIpunatku 6asanbHi,
YJIC/IeHH], Minenienonioui, NIPOCTi, 3pigKa
HEIPAaBM/IBHO pO3rajy’KeHi, pisHi 3a MOBXMHOIO,
IO 5 fliaMeTpiB Xa3MOTeLil0, 0 9 MKM 3aBTOBILKI,
cerToBaHi, 6e3bapBHi O  KOPMYHIOBATUX,
HepeITiTalThCsA MK c06010 Ta 3 MintenieM. CyMKn
mo 3-10, emimcoigni um obepHeHosIIIeNONiOHI,
Ha TIEPEBAXHO KOPOTKiil HDKIi abo cumsui,
(40-)55-70(-90) x 30-45 MKM, 4—6-CcLIOPOBI, 3pifgKa
criop 3 abo 7-8. Cropnm enincoinHi, siiienonioHi,
16-22(-28) x (8-)10-13 mKM™, 6e36apBHi.

Ha Bupax pomgvuu Lythraceae, B Ykpaini mmire
Ha MpefCTaBHUKaX pony popy Lythrum L. Tum Ha
L. salicaria L., ®inngaupis.

IMomupenns B Ykpaiui. Ha Lythrum salicaria
L. - O3JIC, 3K, 3I1, JI3JIC, Jl/Ic, JIII, TlIc, XJlc
(Kharkevych, 1959; Heluta et al., 1987; Heluta, 1989;
Havrylo, 1999a, b; Holubtsova, 2008; Heluta et al.,
2001; Heluta, Anishchenko, 2021). Ha L. virgatum
L. - I3JIC, JI3JIC (Heluta et al., 1987).

3aranpHe mnommpeHHsa. C€spomna: binopycy,
Bennka bpuranisa, anisa, Ecronis, Itanis, JIutsa,
Himewyunna, Hopseris, Ilonbia, Pociiicbka @ene-
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pauis, Pymynis, Cep6is, CrnoBauydnHa, YropuinHa,
Vkpaina, Oinnanpisa, Opanuis, lIseitapis, Ilse-
uist; Asis: Asep6aiimpkan, Pociitcbka Demeparrist
(3ax. Cubip, Hamexmit Cxin), SAmownis; Adpuka:
Kanapcpki o-Bu (Icmanisn), Mapokko; IliBHiuna
Amepuxka: CIIIA.

17. Erysiphe macleayae R.Y. Zheng &
G.Q. Chen - epusude makeeBa

Erysiphe macleayae
Sydowia 34: 290. 1981
Miueniit mepeBaXHO Ha BepxXHbOMY 0oL
JUCTKOBOI  IUIACTMHKM, Ha HIDKHBOMY 6ori
MaibKe BiICYTHIll, TakoX Ha cTe6nax i Imopax,
cipyBaTmit, y BUITIAAL KpyIInx ab0 HelpaBUIbHUX
HEYITKMX IUIAM, AKi Ii3Hille 3/IMBaIOTbCA, Yy
BUIIAJIKy iHTEHCMBHOIO PO3BUTKY KOHiJia/TbHOI
cTamii crae moOpe mOMITHUM, Tidwu rajy3saThCs,
cerToBaHi, 0e36apBHi, [0 7 MKM 3aBTOBIIKIL.
Arnpecopil fobpe po3BMHeHi, LiNiCHI COCKONOAiOHI
a00 X IBOPO3iIbHI, PO3TAILIOBaHI MO OfFHINT abo
CYNIPOTUBHO TIapaMU, O 8 MKM Y IIOIE€PEYHUKY.
Konigienocni Ha BepxiBlli MaTepMHCbKOI KIIiTUHI,
IepeBakHO 3MillleHi Biff Ii cepefyHM, IPAMOCTOA Y],
npsAMi, 0 145 MKM 3aBJIOBXKI, 6asanbHi KIITUHNA
UWIiHAPpUYHI, fgemo 3irnyri, 20-30, mo 60 MM
3aBHOBXKM. KoHifii yTBOpPIOIOTbCA 1O OfHIIL,
BUJOBXXEHOEJIIICOIHI, MalDKe IWIIHAPUYHI 4n
HaBiThb LVIIHAPUYHI 3 3a0KPYIVIEHMMM KiHIAMMU,
(25-)30-50(-55) x  (8,5-)11-16(-20)  MKM,
BiJHOIIEHHA JOBXVHMU [JO LIMPUHU B MeXax 2,2-
4,8, MpOPOCTKM Mal>Ke TePMiHaJIbHi, BiJi KOPOTKUX
Io moBrux (10 6 TOBIIMH KOHifil), ixHi ampecopii
IepeBAXHO LiMIicHI, pipure nomareBi. Xa3MoOTeLil
4yIC/IeHH], 3i0paHi Brpynmabo cynibHUM IIapoM Ha
BepXHbOMY OOIIi JIMCTKA, 3HAYHO Pifillle PO3KMIaHi
Ha HIDKHBOMY 0OIL[i JIMCTKOBOI IUIACTUHK,
yepemkax I iHomi Ha crebmax (Ha Chelidonium
majus) abo K TOJIOBHMM YVHOM Ha HIDKHBOMY
6oui /micTka B HewiTkux rpymax (Ha Macleaya
microcarpa), 4YOpHi, 3 ONUCKy4MM Iepupiem,
HamiBKy/ACTi, (70-)80-110(-160) MxM y piameTpi.
Knitmam mepupito He my»e 4YiTKi, HENpPaBUIbHO
6araTokyTHi, 10 30 MKM y nonepeyHuky. [Ipugarku
6as3anbHi, 4YMCIeHHi, Milenienonioui, IIepeBa)KHO
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npocri, gosri, 5o 700 MxMm, 1o 10 MKM 3aBTOBILKH,
CeNTOBaHi, KOPUYHEeBi ab0 CBITIO-KOPUYHEBi, 1O
6e36apBHuX 6ims1 BepxiBku. Cymxu 1mo 2-5(-9),
enincoingui, sitlenoniOHi, mepeBaHO Ha HIXKI,
(40-)45-55(-65) x  (25-)30-50(-60)  MKM,
3-5-criopoBi, 3pigka cmop 2 abo pgo 7. Cnopu
IyXe pisHOMaHiTHI 3a ¢opmow Ta po3Mipom,

BIfI KOPOTKO- pife) BUIOBXXEHOETITICOITHIX,
4acTo ANLEnonioHi, IOBTacTOANMIIENONiOH],
HEpIIKO  acMMEeTpU4Hi, BUKPMUBIEHi,  [eL0

IIEPETATHYTI, K o CTOIIONONIOHUX, i3
3€PHUCTUM BMICTOM, iHOZI 3 BEIMKOI KpaIlIero
omii, (18-)20-30(-38) x 11-16(-18) MxMm, Bin
6e36apBHUX 10 YKOBTYBaTHX.

Ha supax popis Chelidonium L., Macleaya R. Br. ta
Meconopsis Vig. (Papaveraceae). Tun Ha Macleaya
cordata (Willd.) R. Br., Kuraii.

IMomupenns B Ykpaini. Ha Chelidonium majus
L. -TK, 3JIc, 311, KpJlc, KpC, JI3C, JI/Ic, I1BK, I13C,
IT/Ic, OIT (Korytnianska et al., 2010, 2012; Heluta
et al., 2014, 2016b; Heluta, Kravchuk, 2015; Isikov,
2016; Heluta et al., 2019; Heluta, Anishchenko,
2021). Ha Macleaya cordata (Willd.) R. Br. - ITJ/Ic
(Heluta et al., 2016b). Ha M. microcarpa Fedde -
ITBK, I13C, ITJIc (Korytnianska et al., 2010; Heluta,
Kravchuk, 2015; Isikov, 2016; Heluta et al., 2016b).

3aranbHe momupeHHA. €ppoma: bimopycs,
JInutea, Himeuunna, Ilonbia, Cnoayunna, Yrop-
muHa, Ykpaina, Yexis, llIseinapisa; Asia: Kuraii,
SAnoHnis.

Bun e ugyxopigaum B €Bpomi, 3aHeceHUi
3i Cxignoi Asii. B VYkpaini Bigommit 3 2007 p.,
OHaK MOBIUIT 4ac OYB IpefCTaBIeHWIT TYT JIMIIe
aHamopoto, Teneomopda Tpariserbes 3 2015 p.

18. Erysiphe malvae V.P. Heluta - epusude
ManbBOBa

Erysiphe malvae V.P. Heluta, Ukr. Bot. ]. 47(4): 75.
1990.

Mineniii 1mo  obupgsa  6GOKM  JIMCTKOBOI
IUTACTMHKY, JIIIIe PO3BMHEHMII Ha BEPXHLOMY
6o1i, Ha crebnax, cipyBarmii, pO3IIMBYACTUI,
TOHKUIA, Tibu mo 10 MKM 3aBTOBLIKM. Ampecopii
Bil MaibKe COCKOIOMIOHMX [0 JIONATEeBUX, [0
6 MKM y nonepedHuKy. Konifienocui Ha BepXiBIi
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MaTEepMHCHKOI KIITUHM, 3MilleHi Bif i cepegHbOL
YaCTUHMU, NPpAMOCTOAYI, mpaAmi, g0 190 MM
3aBJJOBXXKII, 6a3a/1bHi KT TMHNI UVIiHOPUYHI, IPAMI,
IHKO/MM TpOXM 3BMUBMUCTI, 0 70 MKM 3aBIOBXXKI.

KoHipii yTBOpHOIOTbCA 1O OfHIl, IepeBaXKHO
UV HAPUYHI a6o eMNCOIfHOUVTIHAPUYHI,
(25-)30-40 x 12-18(-20) MKM, BigHOLIEHHSA

JDOBXKVHU JI0 IMpUHK B Mexax 1,8-2,8. XazmoTerii
YJCIEHHI, PO3KWJaHi, TOJIBHMM 4YMHOM Ha
HIDKHbOMY OOIi JIMCTKOBOI IUIACTMHKY, YOPHI,
HamiBkynAcTi, 100-140 mMkm y giamerpi. Knitunan
nepupiico HempaBwibHOI (GopMM, OBalbHI, [0
30 MKM y mnomepeuHuky. Ilpupatku 6asasbHi,
uncmeHHi, Miuemiemoni6ui, mpocti abo X
HeNpaBWIbHO 1-3 pasm posraaykeHi, 4Yacro
IyracTi, 3UrsaronofibHO IIOKpy4eHi, IOPiBHIHO
KOpOTKi, 0 2 [iaMeTpiB XasMOTELil, 4O 7 MKM
3aBTOBLIKM,  CENTOBaHi, 3a3BUYall  CBITJIO-
KOpMYHeBi 1o KopuuHeBuX. CyMKu 1o 4-6, Maiixe
KYJACTI, eTiTncoimHi, obepHeHosIIIeNONIOH],
NpaBUJIbHI 41 [IEI10 HepiBHo60Ki, TOBCTOCTiHHI,
Ha MepeBaXHO KOPOTKil HDKUi, 3pifka 6e3
Hel, 45-65 x 30-50 mxwm, (1-)2-4(-5)-croposi,
Hajfuactime 3-crnopoBi. Crnopu emincoigHi, 1o
siienofibHux, 15-28 x 10-15 MM, 6e36apBHi.

Ha Bupax pogunn Malvaceae, B YkpaiHi nuie Ha
npepcTaBHUKax pony Malva L. Tun Ha M. erecta J.
& C.Presl., Ykpaina.

IMomupenus B Vkpaini. Ha Malva erecta J. &
C. Presl. - IIBK (Heluta, 1989, 1990; Heluta, Isikov,
1991; Dudka et al., 2004); Kpum (Isikov et al., 2007).

3aranpHe mommpeHHda. €Bpoma: binopycs (?),
bonrapis, Ykpaina; Asia: Ispains, Ipan.

19. Erysiphe mayorii S. Blumer - epusude
0CoTOBa

Erysiphe mayorii S. Blumer, Beitr. Kryptfl. Schweiz
7(1): 174. 1933. - Golovinomyces mayorii (S.
Blumer) V.P. Heluta, Flora Gribov Ukrainy. Much-
nistorosyanye Griby (Kiev): 135. 1989. — Erysiphe
communis auct. p.p.

Mireniit IBOCTOPOHHIN Ha NUCTKaX, CTebmax,
6inmit, posmnmByacTmMii abo maAMaMu, [obpe
pO3BMHEHMIT, TOBCTUCTUI, Tibu mOo 5 MKM
3aBToBIKM. AHaMOpda po3BrHeHa cmabko. Kowipmii
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YTBOPIOIOTbCA TI0 OJHIN, €IICOIMHOUMIIHAPUYHI
mo UWHHAPMYHUX abo K  OOYKOMORIOHUX,
(22-)35-40 x 11-18(-20) MKM, BigHOIIEHHS
TOBXXVHU [JO IIMPUHU B MeXKax 1,5-2,5. Xagmorenii
4IC/IeHHI, IepeBaKHO 3i0paHi B Ipymny Ha cTebax,
3HAQYHO pifme poscisHO Ha nuCTKax (y3[OBX
SKUJIOK), KOPMYHEBO-YOPHI, HAIlBKY/IACTI,
85-140(-150) mxM y piamerpi. Knitunu nepugiio
HeYiTKi, HempaBWIbHO 6AraTOKyTHI JO OKPYI/IUX,
mo 20 MKM y momepeuHuky. IIpupaTky 6asasbHi,
4qiucmeHHi, Minemienonioui, mpocti abo K
HEIIPAaBWIbHO PO3Tay>KeHi, IMOPIBHAHO KOPOTKI,
OOBXIHOKIO [0 JiaMeTpa Xa3MOTELilo, 0 7 MKM
3aBTOBLIKI, CENITOBaHi, 6e36apBHi, O KOPUIHEBUX
IIpM OCHOBI, IlepemIiTaloThcs 3 MijennieM. CymMKu o
6-30, yacrimre o 10-20, BUIOBXEHOANIIETONIOHI,
Ha [00Ope BUpaXeHil HDKI, 3pigka cumsAdi,
(45-)55-75(-85) x (20-)25-35(-40) MKM, (4-)6-8-
cniopoBi. Cnopu BrpoBKeHoenincoigui, (11-)14-20
(-23) x 8-14 mKM, 6e36apBHi.

Ha Bupax popgunu Asteraceae, B YKpaini nuiie
Ha npepcraBHukax popy Cirsium Mill. Tunm Ha
C. arvense (L.) Scop., HaHis.

Iomupenna B VYkpaini. Ha Cirsium arvense
(L.) Scop. — BJlIc, 3K, 3II, JI3JIC, JIII, ITVc, IIII
(Marchenko, 1963, 1974a; Heluta, 1989, 1995,
2006; Prydiuk, 2000; Heluta et al., 2001; Dzhagan
et al., 2008; Holubtsova, 2008; Dudka et al., 2009a,
b; Heluta, Anishchenko, 2021). Ha C. incanum
(S.G. Gmel.) Fisch. - T'K, JI3C, ITBK (Heluta, 1999b,
2000; Kuzub, 2000; Dudka et al., 2004, 2009a; Heluta
et al., 2007). Ha C. setosum (Willd.) Besser — KIJI,
JI3JIC, JII1, TI3C, IlVIc, LJIT (Heluta, 1989, 1995,
1999a; Korytnianska et al, 2012, 2014b; Heluta
et al., 2019; Dudka et al., 2019). Ha Cirsium spp. -
3K, 3JIc, JI3JIC (Heluta, 1989, 1999a; Kolomiets,
1998; Heluta et al., 2014; Heluta et al., 2016a).

3aranpHe mnommpeHHsa. C€spomna: binopycy,
bonrapis, Jania, Ecronid, Icnanisa, Itania, JIntsa,
Himeuunna, Ilompma, Ilopryramia, Pocilicbka
Denepartis, Cep6is,
VYropuiuHa, Ykpaina, @innanpisa, Opannis, Yexis,

Pymynis, CnopauunHa,

HIseituapia, HIBewnis; Asia: Kasaxcran, Pocificbka
Depnepauis (Jamexuit Cxin), SmoHis.
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20. Erysiphe pisi DC. - epusude ropoxosa

Erysiphe pisi DC., in Lamarck et de Candolle,
FL. fran¢., Edn 3 (Paris) 2: 174. 1805 - Erysiphe
cruchetiana S. Blumer, Nova Hedwigia 34(3 et 4) :
692. 1933 - Erysiphe communis auct. p. p.

Miueniit Ha nucTKax, crebnax i mwiogax, Oimmii,
IIAMaMy, 10 3/MBAIOTbCA B CYLUIBHUI HAJIT,
mobpe po3BMHEHUI, OGOPOLIHKUCTUI, IUTIBYACTHUIA,
1HKOJI Ma/IOTIOMITHUIA, ri(l)M 0 8 MKM 3aBTOBIIIKIA.
Amnpecopii NnomipHO omnareBi, poO3TallOBaHi IO
opHiil abo X cymporuBHO napamu. Konigienocni
Ha BepXiBlji MaTepMHCHKOI K/IITMHY, IHKOIM 10
6ivHi, MpsIMOCTOSTYI, IPsAMI, 10 120 MKM 3aBJIOBXKI,
UVTiHIPUYHI,
iHKO/MM Tpoxm 3BMBKCTI, [0 70 MKM

6asanpHi KIITUHA MaiKe
npAMi,
3aBIOBXKM. KoHifii yTBOpIOIOTbCA 1O ORHIl, Bif
BUJIOB)KEHOEIIICOINHUX 10 MalKe LUIiHAPUYHIX,
(23-)30-35(-45) x (10-)13-19(-22) MKM, BigHO-
LIEHHA JOBXMHM [0 IIMPUHM B MeXax 1,5-2,5,
NIPOPOCTKM IIepeBaXKHO TePMiHa/IbHi, Bifi KOPOTKUX
mo moBrux (10 3 TOBIIMH KOHifil), ixHi ampecopii
IisicHi 4M ManononareBi. Xa3MoOTellil YMCIeHHi,
poskujaHi abo 3i6paHi B rpymm, 4acTo y BUIIAAL
He Jy)Xe IIIbHOTO 4YOXIa Ha cTe0/nax pOCIMH-
JKUBUTENIB, KOPUYHEBO-YOPHI,
90-150 Mxm y piamerpi. Knituam nepupiro
HEYiTKi, HeNpaBWIbHO 6araTOKyTHi, o0 25 MKM
y nomepeunuky. IIpupatkm 6asanbHi, 4MCIeHH],
MinenienoibHi, mpocti abo K HempaBUIbHO 6arato
pasiB posranyxeHi, O KOPaIONOAIOHNX, HOPiBHA-
HO KOPOTKi, 0 3 fiaMeTpiB XasMOTELil, 3pigKa
TOBILI, 10 10 MKM3aBTOBILIKH, CEITOBaHI, IEpEBa>KHO
KOPUYHIOBATI Y/ KOPMYHEBI, IIEPEITITAI0ThCA MIXK
cob6010 Ta 3 MilemnieM. Cymkn no 3-13, yvacrimre
mo 4-8, emimcoigHi, o6epHeHosIIENIONIOH],
IepeBayKHO Ha KOPOTKill HDXKI{, 3pigka 6e3 Hel,
(40-)55-80(-85) x 25-40(-55) MKM, 3—-5-CHOPOBI,
3pigka cmop 2 abo 6. Coopm emimcoigHi,
aienonioui, (15-)18-25(-28) x 9-15(-19) Mk,
6e36apBHi.

Ha Bupax pisHux popis popmun Fabaceae. Tun
Ha Pisum sativum L. 36ygHMK 60POIIHNICTOI pocu
HU3KY BXIMBUX 3epHOO00OOBUX i KOPMOBUX

KYIBTYP.

HaIiBKY/IACTI,
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IHomupenna B VYkpaini. Ha Dorycnium
herbaceum Vill. (anamopda) - TK, IIBK (Léveillé,
1842; Heluta, 1984, 1989, 2000; Kuzub, 2000; Dudka
et al,, 2004). Ha Glycyrrhiza echinata L. - TI3C
(amamopda) (Korytnianska, Popova, 2014). Ha
G. glabra L. - I1JIc (Heluta, 1989). Ha G. uralensis
Fisch. - ITJIc (Heluta, 1989). Ha Lathyrus pratensis
L. - KJI (Heluta et al,, 2018; Dudka et al., 2019).
Ha Medicago agrestis Ten. — IIBK (Heluta, 1985,
1989; Dudka et al., 2004; Heluta, Isikov, 2004). Ha
M. falcata L. - TK, 3YJI, KJI, KpJlc, JI3JIC, JlJIc,
JITI, MII, I13C, IIKJL, Ilc, XJIc (Krupa, 1888;
Trebu, 1913; Potebnia, 1916; Heluta et al., 1987;
Heluta, 1989, 1998a; Dudka et al., 1997, 2019;
Havrylo, 2001; Holubtsova, 2008; Prosyannikova
et al., 2019b; Prosyannikova, Ivakhnenko, 2020).
Ha M. glandulosa (Mert. & Koch) David - JlJlc,
IIBK (Heluta, 1985, 1986, 1989; Dudka et al., 2004;
Heluta, Isikov, 2004). Ha M. lupulina L. - J3JIC,
3JIc, KpJlc, JII1, MII, IIBK, II3C, IlJIc, C3JIC, XJIc
(Namystowski, 1914; Lavitska, 1955; Heluta et al,,
1987; Heluta, 1989, 2006; Kuzub, 2000; Havrylo,
2001; Dzhagan et al, 2008; Holubtsova, 2008;
Dudka et al, 2009a; Korytnianska et al., 2010;
Prosyannikova et al., 2019b). Ha M. orbicularis (L.)
Bartal. - TK, KpJlc (Dudka et al., 2004; Kravchuk
et al., 2019). Ha M. romanica Prod. — [I3JIC, 3/lc,
JI3JIC, T1I3C, IlJIc, C3JIC, XJIc (Heluta et al., 1987;
Heluta, 1989, 1999a; Tkachenko et al., 1998; Dudka
et al., 2009a). Ha M. sativa L. - 13JIC, KpJlc, JI3C,
I13C, IlVIc, C3JIC (Moskovets, 1933; Rayevska,
Komaretska, 1949; Heluta et al., 1987; Heluta, 1989,
2006; Solomakhina, Prudenko, 1998; Dzhagan
et al., 2008; Dudka et al., 2009a; Prosyannikova
et al., 2009; Korytnianska et al., 2010; Heluta,
Tykhonenko, 2017). Ha Medicago sp. - 13J1C, KpJIc,
KpC, IVIc (Heluta, 1989, 2005; Dudka et al., 2009a;
Arslanova, 2019; Prosyannikova et al.,, 2019a). Ha
Pisum sativum L. — 3JIc, KJI, JI3JIC, I1BK, I13JIC,
I[TIc, XJIc (Chmielewski, 1910; Dobrovolskyi, 1914;
Nevodovskyi, 1925; Tselle, 1925; Bohovyk, 1962;
Khaleeva, Tikhonova, 1964; Kyryk, Kitsno, 1972,
1974, 1975; Heluta et al., 1987; Heluta, 1989; Havrylo,
1999a; Dudka et al., 2004; Yakovlyeva, 2020). Ha
Vicia cassubica L. - TK (Kravchuk et al., 2018). Ha
V. cracca L. - 3K, KJI (Marchenko, 1963; Dudka et al.,
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2019). Ha V. heracleotica Juz. - TK (Prosyannikova,
Ivakhnenko, 2020). Ha V. hirsuta (L.) S.E Gray -
JI3C (Dudka et al., 2009a). Ha V. sepium L. - KJI
(Marchenko, 1963). Ha V. tenuifolia Roth - JI3JIC,
JI3C (Heluta et al., 1987; Dudka et al., 2009a). Ha
V. tetragonum (L.) Schreb. - 3K (Marchenko, 1963).
Ha Vicia sp. — TK, IIJlc, C3JIC (Garbowski, 1924;
Kharkevych, 1949, six V. sepium; Kondratyuk et al.,
1988; Heluta, 1989; Dudka et al., 2004, 2009a).

3aranpHe momupenHa. Ckpisb B €ppomi, Asii,
Ac¢puui, ITiBuiuniit, Lentpanbuiit Ta IliBaeHHI
Amepuni, ABctpanii i1 OxeaHii B Micuax Bupo-
IIyBaHHA TOPOXY.

B Vkpaini Ha mnpenctaBHukax popy Vicia L.
MOXKe pO3BVBATNCA IOHAJMEHIIEe TPU BULY DPORY
Erysiphe — E. baeumleri, E. pisi ta E. viciae-
unijugae. OfHaK Jy>Ke 9aCcTO BOHU He YTBOPIOIOTH
TeneoMopHY cTafito abo X IUIOfOBI Tina Ha
3paskax He 3piii. Y Takmux Bunajkax igenrudikaris
rpuba 3a MOp(OIOriYHNMM O3HAKAMY HMPAKTIIHO
HeMOXxIMBa. ToMy HeMmae rapaHTii, 1[0 HaBefeHi
TyT Marepiamyu, 3i6pani Ha Bupax popy Vicia,
Hajexarb came po E. pisi. Touni Bimomocri
Ipo IOIIMpEHHS B YKpaiHi 3a3HaYeHUX TPbOX
BUMIB  OOpOLIHMUCTOPOCSIHMX TIpubiB  OYAyTh
NyOMTiKyBaTuCs B MaJiOyTHbOMY, KON B YKPalHCBKi
MIKOJIOIM MaTMMYTb IPOCTUII JOCTYI JO 3ac06iB
IS MOJIEKY/IAPHO-(iIOTeHeTUYHUX IOCIIi/PKEeHb.

Ha pesxux Bupax pogis Lathyrus L. ta Ono-
nis L. HaBopmuTbcs OKpemuii pisHoBup Erysiphe
pisi var. cruchetiana, siKwit Bif THUIIOBOI var. pisi
Bi[Ipi3HAETbCA HAABHICTIO HENPaBWIBHO [yXe
posramyxeHux npuparkis. Tum wa O. arvensis L.
(HimewunHa).

Erysiphe pisi var. cruchetiana (S. Blumer) U. Braun,
Nova Hedwigia 34(3 et 4): 692. 1981 - epusude
BOBYYTOBa

INommpennsa B Ykpaini. Ha Lathyrus rotundifolius
Willd. - TK (Heluta, 2000; Dudka et al., 2004).
Ha L. vernus (L.) Bernh. - JIJIc (Heluta, 1989).
Ha Ononis arvensis L. — 3K, 3JIc, 311, KJI, JI3JIC,
JUc, JII1, C3JIC, XJIc (Potebnia, 1916; Marchenko,
1963; Morochkovskyi et al., 1969; Morochkovska,
Perelay, 1983; Heluta et al., 1987; Kondratyuk et al.,
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1988; Heluta, 1989, 1999a; Tkachenko et al., 1998;
Holubtsova, 2008; Dudka et al., 2009a, 2019; Heluta
et al., 2011; Tykhonenko, Heluta, 2011; Heluta,
Anishchenko, 2021). Ha O. pusilla L. - KpJlc
(Kravchuk et al., 2019). Ha O. spinosa L. - XJIc
(Heluta, 1989).

3aranpbHe @omMpeHHA. €Bpoma: ABCTpif,
benbris, binopycw, bonrapisa, Benuka bpuranis,
Ipeuis, awnisa, Ecronia, Icmanis, Itanis, Jlarsif,
JIutea, Himewyunna, Ilonpma, Iloptyranis,
Pociiicpka Depeparis, PymyHis, Cep0is,
CnoBayumHa, Typeuumna, Yropmmea, YKpaiHa,
Opannisa, Yexis, Iseiuapia, [Isenis, Ko
IOrocnasis; Asia: Bipmenia, Ispainb, Ipan,
Kasaxcran, Kupruscran, Knrai, JliBan, Typedunna,
Typxmenicran; Adpuxa: Mapokko.

21. Erysiphe polygoni DC. - epusude cnopumresa

Erysiphe polygoni DC. FL. Fr. 2: 273. 1805. — Erysiphe
communis auct. p. p.

Miueniin Ha 7aMCTKaX 1 4Yameykax, Oimmit,
WIAMaM#, 10  371MBAKOTHCSA,  OOPOIIHUCTHIL,
nisHilme ITiBYacTil, KOOpe pO3BUMHEHMII, Tipu
0O 7 MKM 3aBTOBIIKM. Ampecopil omaresi,
po3TalloBaHi 0 OfHil a0 CYIPOTMBHO B Iapax,
mo 8 MKM Yy momnepeyHuky. Kowimienocui Ha
BepXiBLi MaTepUMHCHKOI KmiTmHu, g0 180 MKM
3aBOBXKM, 0asanbpHi KITMHM OWIHAPUYHI,
IepeBaXHO Np:ami, 10 90 MM 3aBHoBxKu. Konipii
YTBOPIOKOTBCA I10 OJJHil, BUJOBXXEHOEMIIICOIHI Y
tiHgpuaHi, 30-42(-55) x (10-)14-18(-22) MxMm,
CITIiBBiTHOIIIEHHSA JOBXWMHMN [0 TOBIIMHN B Me)Kax
1,8-2,8, mpopoctknu OibII-MeH I TepMiHa/IbHi,
Bif KOpPOTKMX [0 moMmipHO foBrMx (mo 3
TOBIIMH KOHifil), ixHi ampecopii poscideni
Ha 2-12 jomareit, pigme uimicHi. Xasmoreuii
YMC/IeHH], PO3KMAaHi 4n 3i6paHi B rpymu, TeMHO-
KOPMYHEBI, [0 MalbKe 4YOpHUX, HANiBKY/IACTI,
(75-)85-125(-135) mkm y piamerpi. Knituan
HepUpil0 HelpaBWIbHI, 6araTokyTHi, o 25 MKM
y nonepeunuky. IIpupatkm 6asajibHi, 4MC/IeHH],
Mminenienonioui, popiBHIIOTE 1-3 pmiameTrpam
xXasMoTelio, fo 10 MKM 3aBTOBUIKM, IIPOCTI,
IHKONM  HEINPABU/IbHO Tajy3ATbCA, CENTOBaHi,
CBIT/IO-KOpMYHEBI [0 IHTEHCHMBHO KOPUYHEBUX,

0Cco0MBO 61715 TUIOAOBOTO TiNa, MEPerUTiTAITHCS
3 Mineniem. Cymkm mo 3-12, yacrime mo 5-8,
emincoifHi 4M obGepHeHHOsILenoniOHl, cumsui
abo Ha koporkiit HDKI, (50-)60-75(-85) x
30-40(-45) MKM, IepeBaXHO 3—4-CIIOpOBi, 3pifka
ciop 2 abo 5. Cropu enmincoinHi, siinenonioHi,
(18-)22-28(-32) x 11-14(~16) mMKM, 6e36apBHi.
Ha Bupax pisHux popis pomuuu Polygonaceae.
Tun Ha Polygonum aviculare L., ®panuis.
Ilomupenna B VYkpaini. Ha Fagopyrum
esculentum Moench - JlIc, IDIc (Jaczewski,
1927; Rayevska, Komaretska, 1949; Solomakhina,
Prudenko, 1998; Dzhagan et al, 2008). Ha
Fallopia convolvulus (L.) A. Love - Xepc. o6
(Jaczewski, 1927). Ha E. dumetorum (L.) Holub -
IUIc (Kharkevych, 1949). Ha Muehlenbeckia
platyclada Meissn. — IT/Ic (Heluta, 1989). Persicaria
amphibia (L.) Delarbre - JI3JIC (Morochkovskyi,
1957; Tkachenko et al., 1998; Dudka et al., 2009a;
Heluta, Tykhonenko, 2017). Ha P. hydropiper (L.)
Delarbre - J3JIC, IlJIc, C3JIC, XJIc (Potebnia,
1916; Tselle, 1925; Kondratyuk et al., 1988; Dudka
et al., 2009a). Ha P. lapathifolia (L.) Delarbre - 3K,
KJL, KpJlc, I3J1C, JIc, IIBK, TI3C, ITJIc (Sredinskiy,
1873; Kharkevych, 1949; Marchenko, 1963;
Morochkovskyi, 1957, 1958b; Heluta, Andrianova,
1984; Heluta, 1985, 1989; Heluta et al., 1987;
Tkachenko et al., 1998; Aleksandrov et al., 1999;
Dudka et al.,, 2004, 2009a, 2019; Heluta, Isikov, 2004;
Korytnianska, Popova, 2014; Heluta, Tykhonenko,
2017; Kravchuk et al, 2019). Ha P maculosa
S.E Gray - JI3JIC, JIJIc, II1, I13C, IT/Ic (Heluta et al.,
1987; Heluta, 1989; Tkachenko et al., 1998; Prydiuk,
2000; Dudka et al., 2009a; Heluta, Tykhonenko,
2017). Ha Polygonum arenarium Waldst. & Kit. —
JI3JIC (Prydiuk, 2000; Dudka et al., 2009a). Ha
P, aviculare L. - BJlc, I'K, I3JIC, 3K, 3JIc, 311, 3Y]I,
KJL, KpJlc, KpC, I3JIC, I3C, JUIc, JIIT, I1BK, I13]1C,
I13C, IJlc, IIC, PII, C3JIC, XJIc, LIIT (Sredinskiy,
1873; Varlikh, 1896; Isachenko, 1896; Potebnia,
1907, 1916; Wrdblewski, 1912; Namystowski, 1914;
Zweigbaumowna, 1918; Ganeshin, Bondartseva-
Monteverde, 1922; Tselle, 1925; Girzhytska, 1926;
Hrodzinska, 1928; Moskovets, 1933; Lavitska, 1939,
1947, 1949; Kharkevych, 1949; Morochkovskyi,
1957; Bukhalo, 1961a; Marchenko, 1963; Lavitska,
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Morochkovska, 1974; Grebenchuk, Sherstniuk, 1975;
Morochkovska, Perelay, 1983; Heluta, 1979, 1985,
1989, 1995, 1999a, 2005, 2006; Heluta, Andrianova,
1984; Heluta et al., 1987; Kondratyuk et al., 1988;
Heluta, Isikov, 1991, 2004; Burdyukova et al., 1992;
Heluta et al., 1992, 2007, 2016a, 2019; Solomakhina,
Prudenko, 1998; Tkachenko et al., 1998; Havrylo,
1999a; Prydiuk, 2000; Dudka et al., 2004, 2009a,
b, 2019; Dzhagan et al., 2008; Holubtsova, 2008;
Prosyannikova et al., 2009, 2019a; Korytnianska
et al., 2010, 2012, 2014a, b; Korytnianska, Popova,
2012, 2014; Koroliova, Dmytruk, 2013; Kozlowska
et al., 2015; Prosyannikova et al., 2016a; Heluta,
Tykhonenko, 2017; Kravchuk et al., 2018, 2019;
Arslanova, 2019; Prosyannikova, Ivakhnenko,
2020; Khandyuk, 2020; Yakovlyeva, 2020; Heluta,
Anishchenko, 2021; Luchnikova, 2021; Shkurko,
2021). Ha P. bellardii All. - I3JIC (Heluta, 1989).
Ha P. hypanicum Klokov - II3JIC (Heluta et al.,
1987; Heluta, 1989). Ha P. janatae Klokov - JI3C
(Heluta et al., 2007; Dudka et al, 2009a). Ha
P, kotovii Klokov - JI3C (Heluta et al., 2007; Dudka
et al., 2009a). Ha P. monspeliense Thieb. ex Pers. -
IO3JIC, JI3JIC, JI3C, T13C (Heluta et al., 1987;
Heluta, 1989; Heluta et al, 1992; Korytnianska
et al.,, 2010). Ha P. novoascanicum Klokov - JIJIc,
[IIc, C3JIC (Heluta, 1989, 2006; Dzhagan et al.,
2008; Dudka et al., 2009a). Ha P, patulum M. Bieb. -
I3JIC, JI3JIC, 13C, ITBK, I13J1C, I13C, I1JIc, C3JIC
(Heluta, 1985, 1989, 1999a, 2005; Heluta et al.,
1987; Burdyukova et al., 1992; Tykhonenko et al.,
1994; Tkachenko et al., 1998; Aleksandrov et al,,
1999; Dudka et al., 2004, 2009a; Heluta, Isikov,
2004; Korytnianska, Popova, 2014, 2015). Ha
P. propinquum Ledeb. — KpC, JI3JIC, II3JIC, I13C,
XJIc (Heluta et al., 1987; Heluta, 1989; Dudka et al.,,
2004). Ha P. tomentosum Schrank - ITJIc (Tselle,
1925). Ha Polygonum spp. — I3JIC, 3]1c, JI3C, J/lc,
I13JIC, TI3C, IUIc (Lavitska, 1939; Kharkevych,
1959; Heluta, 1979, 1989, 2006; Heluta et al., 1987;
Heluta et al.,, 2007, 2016aa; Dzhagan et al., 2008;
Dudka et al., 2009a; Korytnianska, Popova, 2014;
Korytnianska et al., 2014b). Ha Rheum rhaponticum
L. - C3JIC (Potebnia, 1916). Ha Rheum sp. — JI3JIC,
IIT (Heluta et al., 1987; Heluta et al., 2019). Ha
Rumex acetosa L. — 3I1, JI3JIC, J13C, JIJIc, I13JIC,
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ITUIc, TIT (Zweigbaumoéwna, 1918; Tselle, 1925;
Heluta, 1989, 1999a, 2006; Burdyukova et al.,
1992; Heluta et al., 1987; Tkachenko et al., 1998;
Prydiuk, 2000; Dzhagan et al., 2008; Dudka et al.,
2009a; Heluta, Tykhonenko, 2017; Heluta et al.,
2019; Heluta, Anishchenko, 2021). Ha R. acetosella
L. - 3K, 3II, KJI, JI3JIC, JI3C, JlJic, JII, IlJc,
C3JIC, XJIc, IIIT (Hrodzinska, 1928; Lavitska, 1939;
Rayevska, Komaretska, 1949; Marchenko, 1963;
Grebenchuk, Sherstniuk, 1975; Heluta et al., 1987;
Heluta, 1989, 1995, 1999a, 2006; Solomakhina,
Prudenko, 1998; Tkachenko et al., 1998; Havrylo,
1999a, 2001; Prydiuk, 2000; Dzhagan et al., 2008;
Holubtsova, 2008; Dudka et al, 2009a, 2019;
Heluta et al., 2019; Heluta, Anishchenko, 2021).
Ha R. confertus Willd. - JI3JIC, II3JIC, I13C, IlJIc,
C3JIC, XJIc (Kharkevych, 1949; Morochkovskyi,
1956; Grebenchuk, Sherstniuk, 1975; Kondratyuk
et al., 1988; Heluta, 1989, 2006; Havrylo, 1999a;
Prydiuk, 2000; Dzhagan et al., 2008; Dudka et al.,
2009a, b; Korytnianska et al., 2010, 2012, 2014b;
Korytnianska, Popova, 2012). Ha R. crispus L. -
I'K, IIBK, II3JIC, I13C, C3JIC, XJIc (Trebu, 1913;
Potebnia, 1916; Heluta, 1984, 1985, 1989; Heluta,
Andrianova, 1984; Aleksandrov et al, 1999;
Kuzub, 2000; Dudka et al.,, 2004; Heluta, Isikov,
2004; Korytnianska, Popova, 2014; Prosyannikova,
Ivakhnenko, 2020). Ha R. hydrolapathum Huds. -
JI3JIC, IJIc (Heluta, 1999a; Prudenko, Dzhagan,
2008). Ha R. maritimus L. — C3JIC (Potebnia, 1916).
HaR. obtusifolius L. - JI3C, IIBK (Dudka et al., 2004,
2009a; Heluta et al., 2007). Ha R. patientia L. - T'K,
KpC, N13C, IIBK, IIC, XJIc (Potebnia, 1916; Heluta
etal., 1987; Dudka et al., 2004, 2009a; Heluta, Isikov,
2004). Ha R. patientia subsp. orientalis Danser (R.
lonaczewskii Klokov) - KpC, IIBK, IIC (Heluta,
1985, 1989; Dudka et al., 2004). Ha R. stenophyllus
Ledeb. - IIBK, II3C (Heluta, Andrianova, 1984;
Heluta, 1985, 1989; Heluta et al., 1987; Dudka et al,,
2004; Heluta, Isikov, 2004). Ha R. sylvestris (Lam.)
Wallr. - JI3JIC, IIBK, IlJIc (Heluta, 1989, 1999a;
Heluta, Isikov, 1991; Dzhagan et al, 2008). Ha
Rumex spp. — I3JIC, 3Jlc, 311, KpJlc, KpC, JI3JIC,
JI3C, TIBK, TI3JIC, I13C, IlJIc, C3JIC, XJIc, IIIT
(Léveillé, 1842; Sredinskiy, 1873; Heluta et al., 1987;
Heluta, 1989, 1999a, b, 2005; Heluta, Isikov, 1991;
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Tkachenko et al., 1998; Dudka et al., 2004, 2009a;
Prosyannikova, Movlyan, 2010; Korytnianska
et al,, 2012, 2014a, b; Heluta et al., 2016a, 2019;
Prosyannikova et al., 2016; Heluta, Anishchenko,
2021).

3arairbHe mNoOWMPeHHA. €Bpoma: ABCTpif,
Benvria, binopycs, bonrapis, Benuka bpuranis,
Ipeuis, [Hania, Icmamia, Iramig, Kinp, Jlarsig,

Hinepmangu, Himeuunna, Hopserisa, Ilonbuia,
Ilopryramis, Pymynisa, Pociiicbka @epepanis,
Cep6iss, CnoBauumna, YropuiuHa, YKpaiHa,
Dinmaumis, Opanuis, Yexis, [Iseituapis,

MIBemnis; Asist: Asepbaiimpkan, Adranicran, EmeH,
Ispaine, Inpia, Ipak, Ipan, Vlopnaﬂiﬂ, Kasaxcran,
Kupruscran, Kwurait, Kopes, JliBan, Mouroris,
Heman, ITakncran, Pociiicbka @epeparis (Janexnit
Cxim, Cwubip), CaymiBcbka Apasia, TypeuunHa,
TypkmeHicrah, V3bekncras, Ipi-/Ianka, Anonis;
Adpuxka: Asopcoki o-Bu (Ilopr.), Kanapcpki o-Bu
(Icnanis), JliBia, Manasi, Mapokko, ITAP, TyHic;
Iliniuna Awmepuka: Kanama, Mekcuka, CIHIA;
IliBnenna Amepuka: AprenTuHa, Ilepy; ABcTpania
it Okeanis: ABcTpanis.

22. Erysiphe thesii L. Junell - epusude
TbOHOTIMICHIKOBA

Erysiphe thesii L. Junell, Svensk bot. Tidskr. 61: 216.
1967. - Erysiphe communis auct. p. p.

Mineniii Ha /McTKaX, crebmax i IUIojax,
cipyBaTmii, OOpOIIHMCTMII, TOHKHUIL, CIAOKO
pa3BUHEHMII, YacTO IIOKPMBAE BCI0 IUIACTUHKY
JUCTKa, Tibu [0 7 MKM 3aBTOBLIKM. ATmpecopil
JIoTIaTeBi, po3TalloBaHi IO OffHiiT a00 CyIpOTHBHO
B nmapax. Konigienocui Ha BepxiBli MaTepUHCHKOI
KIiTMHY, 6a3a/bHI KIITMHU UVIIHOPUYHI, IpAMi,
no 40 MkM 3aBfoBXKU. KoHifii yTBOpIOIOTHCA 1O
OflHiNI, OOYKOMIOKiOHI, BUIOBXKEHO-€eTIICOINHI,
KO MaiDKe LTHAPUYHUX, (20-)30-40(-45) X
(10-)13-16(~19) MKM, CIiBBigHOIIEHHS SOBXUHNI
[0 TOBIIMHU B MeXax 1,9-2,9, mpopocTku 6inbiii-
MEHII TepMiHaJIbHi, KOPOTKi, IXHi ampecopil
jomareBi. Xa3MOTeLil 4YMC/IEHHI, PO3KUAaHI 4K
3ibpani B TIpymM, TeMHO-KOPUYHEBi, O Maibke
4YOpHMUX, HamiBKymsacti, (75-)85-120(-130) MkM
y niamerpi. KmitmHm mepupito HeuwiTki, okpyrmi
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a0o HempaBMIBbHO OaraTokyTHi, Ko 20 MKM Yy
nonepeunuky. Ilpuparku O6asanbHi, He [JyXe
uncnenHi (o 15), moBomi rpy6i, >KOpCTKi, mpsmi,
IpOCTi, He AyXKe [OBri, HOpPIiBHIOWTb 1-3(-4)
OiaMeTpaM XasMoTelio, 10 10 MKM 3aBTOBIIKN,
cenToBaHi, Bix 6e30apBHMX [O KOPMYHEBUX
npu ocHoBi. Cymxum mno 3-10, wyacrime 1o
6-7, enmimcoigHi UM obepHeHOsILeNOAiOH],
MepeBa)XKHO Ha KOPOTKiil HiDKui um 6e3 Hel,
(45-)50-70(-80) x  (30-)35-40(-45) MKM,
3-5-cropoBi, 3pifka criop 2 un 6. Criopu enincoinui,
no ainenonionmx, (13-)18-23(-28) x 10-15 MxmM,
6e36apBHi.

Ha Bupnax pony Thesium L. (Santalaceae). Tun na
T. humile Vahl, ABcTpis.

IMomupenna B Ykpaiui. Ha Thesium arvense
Horv. - I3JIC, KpC, JI3JIC, IIC, C3JIC, XJIc
(Hlichevskyi, 1938; Heluta, 1979, 1989, 2003; Heluta
et al., 1987; Kondratyuk et al.,, 1988; Tkachenko
et al, 1998; Havrylo, 1999a, b, 2001; Prydiuk,
2000; Dudka et al., 2004, 2009a). Ha T. procumbens
C.A. Mey. - J3JIC, II3JIC (Tykhonenko et al,
1994; Tkachenko et al., 1998; Dudka et al., 2009a;
Korytnianska et al., 2014b). Ha Thesium sp. - JI3]JIC
(Dudka et al., 2009a; Heluta, Tykhonenko, 2017).

3aranbHe TNoOWIMpPeHHA. €Bpoma: ABCTpifd,
binopyce, bonrapisa, Ecromisa, Icmania, Iranid,
Himeuunna, Ilombmia, Pocificbka ®@epepanis,
Pymynia, Cepb6ia, CrnoBayumHa, Yropumsa,
Ykpaina, @panuisg, Yexia, Iseitnapis, Hsemis;
Asis: Bipmenis, Kasaxcrtan, Kwraii, Pocijicbka
Denepartisn  (Cubip, Hamexuit Cxim), Smonis;
A¢puka: Mapoxxo.

23. Erysiphe ulmariae Desm. — epusude
TaJI0YHUKOBA

Erysiphe ulmariae Desm., Ann. Sci. Nat., Bot., Sér.
3, 6: 66. 1846. — Golovinomyces ulmariae (Desm.)
V.P. Heluta, Ukr. Bot. J. 45(5): 63. 1988. — Erysiphe
communis auct. p. p.

Miueniii mepeBa)XHO Ha BepxXHbOMY Ooli
MUCTKOBOI  IUTACTMHKM, 3pifka Ha crebmax,
cipyBaTmit, pO3NIMBYACTUMMU IULIMAMH, CIabKO
PO3BMHEHNI], TOHKUI, MIaBY TMHNICTUIA, 3
YTBOPEHHAM Xa3MOTELiiB BMHMKAE ITYXHACTUIL
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miuerniit, ripu mo 4 MKM 3aBTOBIIKHM. Ampecopil
nonatei. KoHifieHocIi Ha BepXiBlli MaTepUHCHKOI
KITUHY, NOpsAMOCTOoAYi, npami, po 170 MKm
3aBIOBXXKI, 6a3a/IbHi KJIiTMHI UVUIIHAPWYHI, TpAMI,
Io 75 MKM 3aBJoBXKU. KoHifii yTBOPIOIOTbCA IO
O[IHiNI, BVJOBXEHOEJINCOIHI, KO UVIHAPUYHUX,
(22-)25-37(-40) x  (10-)14-18(-22) MKM,
Bi[JHOILIEHHA JOBXXVHM [0 LI PVHY B MeXKax 1,4-2,4,
IIPOPOCTKM TepMiHa/lIbHi, KOPOTKi, IXHi ampecopii
nomnaTeBi. XasMoTeljii IepeBa)XHO Ha BEPXHHOMY
60111 MMCTKOBOI IUIACTUHKM, YMCAEHHi, OinbliI-
MEHII PiBHOMIPHO PO3KMJaHi, KOPMIHEBO-YOPHI,
HamiBKy/ACTi, (80-)95-125(-140) MKM y miameTpi.
Knituayu nepupito He Ay»e 4YiTKi, HepaBUIbHO
6araToxyTHi, [0 25 MKM Yy IOIEpeYHVKY.
[IpypaTky B HIDKHIN YacTMHI IZIOZOBOTO Tija,
IO eKBaTopia/libHMX, YKCIIEHHI, MilenienoioHi,
IIPOCTi, IHKOAM HENPaBUJIIBHO TIaly3ATbCA, 3a
HOBXMHOIO [JOpPIBHIOIOTH 2-4(-6) miameTpam
Xa3MoOTeIlilo, TOHKi, 70 6,5 MKM 3aBTOBIIKI,
cenToBaHi, 6e3bapBHI MO  KOPUYHIOBATUX,
neperitarorbea 3 Mmineniem. Cymkn mo 4-10, o
16, obepHeHOsIIIIeNONiOHI, KOPOTKOETIICOIAHI, Ha
Hix, (40-)50-70(-80) x (25-)30-45(-50) MKM,
HepeBaKHO 8-CNOPOBi, 3pigka cnop MeHie. Criopn
eJIICoigHi, o giinenogionmnx, 15-22(-25) x (8-)11-
15 MKM, 6e36apBHi.

Ha Bupax pony Filipendula Mill. (Rosaceae). Tun
Ha E ulmaria (L.) Maxim.

ITomupenns B Ykpaiui. Ha Filipendula denudata
(J. & C. Presl) Fritsch. — 3I1, KJI, JITI, XJIc (Heluta,
1989, 1998a; Havrylo, 1999a, b; Holubtsova, 2008;
Dudka et al., 2009a, 2019; Heluta, Anishchenko,
2021). Ha E ulmaria (L.) Maxim. - 311, KJI, MII,
ITJIc, LIT (Marchenko, 1963, 1974a; Heluta, 1989,
1995; Dudkaetal.,2019; Heluta, Anishchenko, 2021).
Ha E vulgaris Moench - I'K, JI3JIC, I13C (Heluta,
2000; Dudka et al., 2004, 2009a; Korytnianska et al.,
2014b); Kpnm (Isikov et al., 2007).

3aranpbHe nomupeHHA. CBpomna: benbrig,
binopycp, bonrapia, Benmuka bpuranis, Ecrownis,
Icnianisa, Itania, /Imtea, Higepnanpu, Himeuunna,
Hopserisa, Ionpmia, Pocilicbka @epepanis, Pymy-
His, Cepb6is, CrmoBavumHa, Yropuimna, YKpaiHa,
@apepcoki o-Bu (Hanis), Oinnaupis, Ppanuis,
Yexina, Iseitmapisa, IlBenisa; Asia: Kasaxcran,
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Pociiiceka @epepauis (Cubip, Hamexmit Cxip),
Typkmenicran, Amnownis.

24. Erysiphe urticae (Wallr.) S. Blumer - epusude
KPOIMBHA

Erysiphe urticae (Wallr.) S. Blumer, Beitr. Krypt.-fl.
Schweiz 7 (1): 224. 1933. - Erysiphe communis auct.
P-p-

Mineniii mepeBaXHO Ha JIMCTKAX, 3pifKa
Ha crebmax 1 mmomax, Oimmit 4m  cipyBartuii,
IUIAMAaMy, IO 3/IMBAIOThCA B CYLIJIBHMII HaiT,
nmobpe PO3BMHEHMIT, TUTIBYACTHUI, TibU KO 7 MKM
3aBTOBLIK). AIIpecopil /iolaresi, po3TalloBaHi 110
opHil abo X cympoTtuBHO mapamu. Konigienocni
Ha BepXiBIli MaTepMHCHKOI KIiTUHY, IPAMOCTOAY,
psAMi, 6asajibHi KIiTHHU LVIHAPUYHI, NpAMi,
mo 55 MKM 3aBAoBXKu. KoHifii yTBOproIoTbCA
II0  OfHI, €JNCOifHI [0  UWIIHAPUYHUX,
24-38(-48) x (10-)13-20 MKM, BigHOLIEHHS
TOBXMHU IO IIMPUHA B MeXaX 1,4-2,4, IpOpOCTKA
TepMiHa/IbHi, KOPOTKi (70 2,5 TOBLIVHY KOHIAIT), IXHi
arpecopil fy>Ke MiHIMBI, LilicHi 4n 2-8-10naTesi.
XasMorelii IepeBa)XHO PO3KMUJAHI 110 IOBEpXHi
JIMCTKOBOI IUTAaCTMHKM abo 3ibpaHi B HewiTKi
TpyIM, 3aHypeHi B Mille/liil, KOpMYHEBO-YOPHI,
HamiBKy/aCTi, (70-)85-140(-160) MxM y miameTpi.
Knitnan mepupio HenmpaBWIbHO 6GaraTOKYTHI IO
OKPYIVIMX, JI0 25 MKM Yy mnonepedHuky. IIpuparkn
B HIDKHIMI 4YacTMHiI TIJIOJOBOrO Tijla, YMC/IEHHI,
MirenienonioHi, MpOCTi, MepeBa)KHO KOPOTIIi 3a
JiaMeTp Xas3MOTelilo, 3pigka [0 2,5 pniaMerpis,
TOHKI, 10 6 MKM 3aBTOBILKY, 3pifika /Iel0 TOBLI],
HecenToBaHi abo >x 3 1-4 cemramu, 6e3bapBHi
4y KOPWYHIOBATI /M€ B HIDKHIA YacTHHI,
HeperliTaloTbcsl MDK co6oi0 Ta 3 Mineniem it
OIIiTal0Th I10KoBi Tina. CyMku no 3-12, dacTimre
110 4-8, IMPOKOEIIICOIH], 06epHeH0m71uer[0,ui6Hi,
Ha HbKui, 45-70(-85) x 30-40(-55) MKM,
3-6-cnopoBi, acTtinre ciop 4-5. Criopu emincoifHi,
ainenonioui, (17-)20-25(-30) x 10-15(-17) MKM,
6e36apBHi.

Ha Bupmax popiB Pilea Lindl. ta Urtica L.
(Urticaceae). Tun Ha U. dioica L., Hime4yunHa.

ITomupenns B Ykpaiui. Ha Urtica dioica L. -
I'K, O3JIC, 3JIc, 311, 3VJI, KJI, KpJlc, JI3JIC, JI3C,
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JUIc, JIII, MII, TIBK, II3JIC, IlJlc, C3JIC, XIJIc,
LTI (Sredinskiy, 1873; Krupa, 1888; Trebu, 1913;
Namystowski, 1914; Potebnia, 1916; Ganeshin,
Bondartseva-Monteverde, 1922; Tselle, 1925;
Lavitska, 1939; Rayevska, Komaretska, 1949;
Lavitska, 1953; Kharkevych, 1959; Marchenko,
1963; Grebenchuk, Sherstniuk, 1975; Heluta et al.,
1987; Heluta, 1989, 1995, 1998a, 1999a, 2000, 2006;
Burdyukova et al., 1992; Prudenko, Solomakhina,
1997; Kolomiets, 1998; Solomakhina, Prudenko,
1998; Tkachenko et al, 1998; Havrylo, 1999a;
Prydiuk, 2000; Dudka et al.,, 2004, 2009a, 2019;
Prudenko, Dzhagan, 2006; Heluta et al., 2007, 2011,
2016a, 2019; Dzhagan et al., 2008; Holubtsova,
2008; Tykhonenko, Heluta, 2011; Prosyannikova
et al, 2012; Isikov, 2016; Heluta, Tykhonenko,
2017; Prylutskyi et al., 2017; Kravchuk et al., 2019;
Yakovlyeva, 2020; Heluta, Anishchenko, 2021;
Luchnikova, 2021). Ha U. galeopsifolia Wierzb. ex
Opiz - JI3JIC, ITIc, XJIc (Havrylo, 1999a, b; Heluta,
1999a; Prudenko, Dzhagan, 2008). Ha U. kioviensis
Rogow - JI3C, XJIc (Havrylo, 1999a, b; Heluta et al.,
2007; Dudka et al., 2009a).

3aranrbHe mNoOWIIMpPeHHA. €Bpoma: ABCTpid,
binopycp, bonrapisa, Bemmka bpurania, [anis,
Ecronis, Irania, JIntsa, Higepmangy, HiMedunHa,

CImcok nocuiaaHb

Hopserisa, Ilompma, Ilopryramia, Pocificbka
Depepauis, Pymynis, Yropumaa, Ykpaina, Cep6is,
CnoBayunHa, Typewunna, Dinnanpia, Ppanuid,
Yexis, IBertuapis, [Beris; Asis: Asep6aiimka,
Bipmenis, Ipysisa, Ispains, Ingia, Ipan, Kasaxcran,
Kupruscran, Kurait, Kopes, JliBan, Pociitcbka
Denepanin (Janexkmit Cxim, Cubip), CayziBcbka
Apasia, Tampxnxucran, Typedunna, V36ekncras,
[Ipi-JTanka, Anownis.

Erysiphe sp.

Ha Vincetoxicum sp. (Apocynaceae) — 3JIc (Heluta
etal.,, 2014, 2016a).

OdyeBuHO, HOBMIT [JII HAyKM BUJ, OJHAK
He3HaYHa KiJbKicTb 3i0paHoro Marepiany yrpumye
Hac BiJI 10T0 OIMCaHHA.

JoTpuMaHHA eTMYHIX HOPM
ABTOp NOBiOM/IAIE€ HPO BiACYTHICTH OYHb-AKOTO

KOH(IIKTY iHTepeciB.
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M.G. Kholodny Institute of Botany, National Academy of Science of Ukraine,
2 Tereshchenkivska Str., Kyiv 01601, Ukraine

A critical revision of the powdery mildew fungi (Erysiphaceae, Ascomycota) of Ukraine: Erysiphe sect. Erysiphe

Abstract. This is the second article in a series of critical revisions of the species composition of powdery mildew fungi
(Erysiphaceae, Helotiales, Ascomycota) of Ukraine and their distribution within the country. The first article of the series
dealt with the small genera Arthrocladiella and Blumeria, while here we consider species of the Erysiphe sect. Erysiphe.
Representatives of the other two sections of this genus, Microsphaera and Uncinula, will be critically examined in further
publications. In the present article, a list of 24 species of the section Erysiphe recorded in Ukraine, their distribution by
regions of Ukraine, and a key for their identification are provided. The most common species frequently occurring in many
regions of Ukraine are E. aquilegiae, E. convolvuli, E. cruciferarum, E. heraclei, E. pisi, and E. polygoni. Such species as E. buhrii,
E. howeana, E. knautiae, E. limonii, E. lycopsidis, and E. urticae were recorded less often. Erysiphe betae, E. circaeae, E. lythri,
E. macleayae, E. mayori, E. thesii, and E. ulmariae are relatively rare species that occurred infrequently in several regions.
Erysiphe caricae, E. catalpae, E. caulicola, E. celosiae, and E. malvae are known each from one or a few localities only. A
number of species are invasive fungi, most of them have been recorded in Ukraine relatively recently, within the last hundred
years. These are E. betae, E. caricae, E. catalpae, E. celosiae, E. howeana, and E. macleayae.

Keywords: biodiversity, distribution, Helotiales, Leotiomycetes, mycobiota, species composition
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Pedepar. IIpoananizoBano fieski HaMMOMMpEHIlT METOAM KiNbKiCHOro aHasmisy, 1o OGyiu BMKOPHMCTaHI Ipy 06poori
HaHMX cMHQITOIHAVKALI — TepeBary OfHUX i HeZOIKM IHIINX. BUKOpUCTaHHA LMX METO/IB Ja/I0 MOXK/IUBICTD BifoOpasnTu
B)X/IMBi €KOJIOTiYHi XapaKTePUCTUKM POCIMHHMX YIPYIIOBaHb, OLIHUTY XapaKTep IXHbOI TOMOIOTIYHOI Ta PerioHanbHOI
mudepeHianii, M0 XapaKTepusyoTh -, -, y-IleHOPi3HOMAaHITTA. POSIJLIHYTO CbOTOJEHHI MMCKYCIiHi IUTaHHA ILIOKO
BUKOPUCTAHHs IIKa/M eKOMOTIYHNX IOKasHMKIB Ta CIIOCOOIB IXHBOrO KOPEKTHOTO IOPIBHSAHHS Ha OCHOBI IpMBeXEHHs
IO €AVHOro '3HaMeHHVKAa'. PO3I/LIHYTO Bi3ya/lbHi aclleKTH IpafliEeHTHOrO aHaji3y, AKMil BUKOPUCTOBYETHCA IPY OLHII
ToOnosoriYHOl AndepeHuianii 6i0TOMIB Ha OCHOBI 3aKTafKM Pi3HUX THUIIB (BeKTOpHi, KOMOiHaTMBHI Ta 36ipHi) ekonoro-
LEHOTVYHMX Npo(imiB. AKIIEHTOBAaHO yBary Ha 3acTOCYBAaHHI ONTVMMAaJbHUX MOfe/lell OpAMHALITHMX MeTOZHiB (aHai3
BiIIOBifHOCTEI!, METOJ TOTIOBHIX KOMIOHEHT — DCA, HeMeTpuaHOro 6aratoBuMipHoro ukamosanHsa — NMDS). IIposeneHo
OLIHKY BMKOPUCTAaHH: KIaCTEPHOTO aHAi3y, L0 3HAXOAUTD BiZOOpPaXKEHH:S y PI3HNX Crocobax MOOYZOBU [EeHAPOrpaM.
AHayi3 HaBefieHUX METOHIB JJO3BOJSIE OLIHUTU e(pEeKTUBHICTb IXHBOTO BMKOPMCTAHHS B PiSHMX acCIeKTaX MeTOMVKU
crH}iTOIHAMKALI, @ BIATAK BUKOPUCTATU TaKi gaHi ms IIPOTHO3YBAHHS, MOJIEMTIOBAaHHA 3MiHM Ta PO3SBUTKY 6ioLeHO3iB,
ouinni Ta xiracugikauii 6ioromis, maHAmadTHOI CTPYKTYpM (eKoMep), palloHyBaHH:A (€KOXOp), PO3BUTKY, CTiIKOCTi J10
BIUIMBY 30BHIIIHIX YMHHMKIB, IIPOTHO3YBAaHHA Ta MOJENIOBAaHHA 3MiH POCIMHHOTO MOKpMBY. MO>KHa O4iKyBaTH, 1O Y
[ePCIIeKTUBI B re0OOTAHIIi 3HAIYTh LIMpIlle BUKOPUCTAHHS METOAM Ta IIiJIXO[M MAaTEeMATNKO-Ki6epHeTMYHNX AVCIIUIUIIH,
OCKi/IbKM 6araTo HarajJbHMUX EKOJOTIYHMX INTaHb, IOB’SI3AHMX i3 HEMHIHMM pPO3BUTKOM, eMEepKEHTHOI 3MiHOIO
B/IACTUBOCTEIT €KOCICTEeM, ITOIIYKOM KPUTUYHIX IIOPOTiB He BAETHCS PO3B A3aTU TPAANIIITHIMIL CIIOCOOAMIL.

KimrouoBi cmoBa: 6ioTory, feHgporpami, eKonoriuHi pakropy, eKoIoriyHi IKam, KIacTepHMI aHaJIi3, OpAMHALIHI MeToxY,
POCIMHHICTD, CMHQITOIHAMKALLIS, TOTIONOriYHA AudepeHiaris

Beryn peakxnii crmporsosyBatu BaKKo. Taki Iporsosu
YCKIAJHIOIOTbCA INe M TUM, IO KPUTUYHI
MeXi IIeBHOTO CTaHy eKOCUCTeMMU MOXYTb
PU3YIOTbCA  CK/IAJIHOIO  OpraHisalli€lo, BiIKPU-  pysyagatmcs AKMMOCH OJHMM UM KiIbKOMA
TiCTIO,  CTIKICTIO ~ 1O  BiIHOUIEHHIO [0  yyHHMKAMMU, KOAM HE3HAUYHWUII BIUIMB BM3HAYAE
30BHIIIHBOTO BIUIMBY, TOMY IXHA B3a€MOMIA  ToJi HOPIL, 3a AKMM BiiOYBAKOTHCs CTPUOKOIOAIOH]
i3 sopmimHiMmM daxropamm Ta BifmOBiLL Ha  3minu. Take sBuINe SHANIUIO BiHOOpaKeHHs

biotonn, gk i 6YJ1b—$[Ki €KOCHCTEMM, XapaKTe-

TaKUl BIUVIUB € HEOJHO3HA4YHOIO, a pe3ynabTaT y TMOHATTI eMele,')KeHTHOCTi, mo OIMCYETBCA
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MeropyyHi acriekTy cuHITOIHANKAIITHOTO aHaIi3y TomoNOrivHOI fudepeHIianii 6ioTomis

B TeOpiAX HeIiHITHOIO PO3BUTKY, KaTracTpod,
¢dpakrampHOCTi TOmjO. Biomorm me gmyxe mamexi
BiJj pO3yMiHHA CYTi 3aKOHIiB IUX TEOPETUYHMX
HaIlpalloBaHb, ajie ePIUM IO3UTUBHUM KPOKOM
€ Te, WO BXE IIOYMHATL OIepyBaTy LIVMMU
MIOHATTAMM Ta ITYKaTU MiXOAM [0 IXHBOI OLiHKM.
B ppomy acmekTi KIOYOBe Miclle HaIeXKUTb
Po3poOui J1 YIOCKOHAJICHHIO BiIIOBiHUX MeTOfiB
3 METOI0 IMMOIIOro aHajisy CTPYKTYpHM Ta 3MiHU
POC/IMHHOTO OKPUBY.

Cy4yacHuil eralm  pO3BUTKY
POCIIMHHICTD XapaKTepU3YEThCA
BIIPOBA/PKEHHAM CTAaTUCTUYHUX JJaHUX B €KO-
jorito  Ta reorpadiloc Ha OCHOBi Cy4YacHUX
inpopmaniiiaux TexHomoriit. Ile mae MOXIUBICTH
BUIITY Ha PO3POOKY IIeBHUX IIPOTHO3IB, ClleHapilB,
MOJENIOBAaHHA 3MiH Ta PO3BUTKY POCIMHHOIO
nokpuBy. HafiiiiHicTb i BOCTOBipHICTb €KOMOTiYHMX
IIPOTHO3IB 3 PiSHUX IPUYMH Y LIiIOMY BBaXKalOThCSA

HayKu  IIpo
HIVPOKVM

HU3bKMMM, IIPOTe CJifi He BiIMOBIATUCA Bif
LIbOTO, a IIYKATV LUIAXY IiIBUIIEHHA HAJiiIHOCTI
pesynbTari, 06 3abe3NmeYnTH peleBaHTHICTDb
npenukaty (Elith, Leathwick, 2009) i B oxpemux
BUAMAIKaX IIbOTO IIIKOM MOXKHa [OCATTH. €
pi3HI CHOCOOM BJOCKOHANIEHHSI pe3ynbTaTiB i
TNOCATHEHHA HAJiNHOCTI, 30KpeMa JliHeapusalid —
IepeBefleHHA CKIQJIHUX HEeJiHIHUX BiJJHOLIEHDb
fo nmiHiHMX ¢opm nesHoro tuny (Kroner, 1973;
Brockett, 1978; Mordecai, 2003), mo Ha0yBae
IIMPOKOT0 3aCTOCYBaHHs B pisHUX cdepax (Isidori,
1989; Nijmeijer van der Schaft, 1990; Westphal,
2001; Cheng et al,, 2010), a TakoX BUKOPUCTAHHS
Pi3HMX METOJIIB JIA IepeXPEeCHOI IIePEBIPKM JaHNX.

i mpo6emMy BUABWIMCS A/IS HAC aKTya/IbHUMMU
y 3BA3KY 3  BUKOPUCTAHHAM
cuHoitoingukanii. B ocraHHI  mecATMIITTA
BOHa HabyBae INMPOKOTO BIIPOBA/PKEHHA Y
pisHMX acmekTax reo0OTaHIYHUX [[OCTIKEHB,
10 JIO3BO/M/IO 3acCTOCOBYBATM LM apceHas
MAaTeMaTUIHNX METOMiB OOPOOKM MaHWUX, TaKUX

METOINKU

AK KOPEeNALIHUI, KIaCTePHMUIA, JUCIIEePCiiHMIA
OymyBaTu TIPOTHO3HI Mofeli TOLO.
BopHodac, 3acTocyBaHHA MaTeMaTUYHMX METO-

aHasmisu,

OiB, AK i 6y;u:—;11<1/[x iHIINMX, BMMAara€e IIeBHOIL
KOpeKILil OTPMMaHMX pe3y/IbTaTiB, KPUTUYIHOTO
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aHas3y, cyti o6'ekra
OCKiIZbKM crina Bipa y umpy MoxKe IPU3BECTU
[0 TIOMUIKOBMX BMCHOBKiB. BMKOpUCTOBYHOYM
po3pobeHi HaMM METOIM, MU, IPYHTYIOUUCH SIK
Ha BJIACHOMY [OCBIifli, TaK i Ha aHamisi ny6nil<auil71,
6auMMO TeBHI HEJOIKM 4M TMOMMIKK i HIyKaeMo
UUIAXM IXHBOTO TIIOf[OJIaHHs. Y [aHiit po6ori
M) TIPOAHAI3yBalM Ta AKLEHTYBaIM yBary Ha
IesIKMX acleKTax CMHQITOIHAMKALIHOTO aHali3y,
AKI CTOCYIOTBCA BUKOPUCTAHHA PIi3HUX METO[iB
0 HalKpalje

TONOOTIYHOIL

3HAHHA TMOCITi>KeHb,

IpM IOPIBHAJIBHOMY aHasIisi,
MPOAB/IAETHCA npu OLIiHIIi
CTpYKTypu 6ioTOIiB.

Ilpo6nema BuxopucranHa wmkana. CydacHi
[IOCATHEHHA Yy (iTOlLeHOMOril IPYHTYIOTbCA Ha
VPOKOMY BUKOPUCTAHHI TOPiBHANIBHOTO aHali3y
[aHUX, [I0 BUMarae po3poOK BiiMTOBITHIX METOJIIB
Ta [IepeBipKY TaHMX 3 METOI0 OLIiHKI JOCTOBIPHOCTI
pesynbrari. Bifomo, 10 NOpiBHAHHA BUMAarae
NOTPUMMAHHA YMOB IIOJIO PiBHOBEINKOCTI 06'€eKTiB.
Ane Taka DIBHOBENMKICTb CTOCYETbCSA HE JIMIIE
BJIACHE CaMMX 00'eKTiB, TOOTO CuCTeM aHai3y, a i
B/IACTMBOCTeIL, SIKi BifoOpaXkaloTbcs y BiAIOBITHIX
oliHkax IxHpboro Bumipy. Y cuH}iToiHAMKALI
BMKOPUCTOBYIOTh OajIbHi IIKamu 4y KoedilieHTn
pi3HOI pO3MIpPHOCTI, IO 3py4YHO, OCKUIBKM 32
KOXKHVIM IIOKa3HMKOM, 0aJloM CTOATh MeBHI SKicHI
osHaky. ToMy HaMaraHH# Bifipasy 3aMiHnTY OanbHi
MMOKa3HUKM €KONOTIYHNX (AKTOPiB MPOLIEHTHUMMA
BigHomenusamu (Honcharenko, 2017) Bxxe Ha
IIOYAaTKOBOMY €Talli He Ma€ CEHCY, OCKI/IbKM MU He
3MOXEMO 3HAWTU Hi PiSHMUI[I MK HPOLEHTHUMMU
nokasHuKamu (Hanpuknag, 32 1 37%, un 71 i 74%),
Hi BuABMTH MexXy ¢ikcanii smin (10, 20, 30% un
14, 24, 34% i 1. #.). To6TO, HOPIBHAHHSA 3a 3MiHOIO
3HaYeHb IeBHOro (¢akropa 3abe3nevyeTbcst
Ha OCHOBI IIKaJl TEBHOI PO3MIpPHOCTI, IO
pO3ITIAfAIOTbCA  AK iHTEepBajJbHi, HA AKUMU
B)X€ MO)XHA IIPOBOAUTYM II€EBHI MaTeMaTu4Hi
omeparii. 3okpema, SLIL [linyxom pospobmeHo Ta
BUKOPMCTOBYIOTbCS LIKa/MM 3a 12 ekodakTopamu:
Hd - Bonorictb, Fh - 3MiHHICTD 3BOJIO)KEHHH,
Rc - xucnotHicte, Sl - conpoBuit pexxum, Ca —
BMiCT Kap6oHaTiB, Nt — BMicT HiTpuT- i HiTpar-
itoniB, Ae - aepanisa IpyHTY, Tm - TepMopexum,
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Om - omb6popexum, Cr - kpiopexum, Kn -
KOHTMHEHTAJIbHICTh KIiMaTy, Lc — ocBiTieHHa y
nenosi (Didukh, 2011). IIpn upomy HeoOXigHO
BIIMITUTH, 11O B ONHOMY BMIAAKY TaKUil IOAI
€ PIBHOBENMMKMM i TaKi LIKaJM BAAETbCA ileHTH-
¢dikyBaT 3a BifHOIIEHHAM [0 aOCOMIOTHUX
MOKa3HUKIB (HampmMKiajg, mKamzam Tm Hajgatu
3HaueHHS (OTOCMHTETMYHO AaKTUBHOI pajiamii
(DAP), cepenHbOpiuHMX TeMmeparyp, Iepiomy
Bereranii, Cr - cepefHbOCIYHEBMX TeMIepaTyp,
Kn - inpexcis TopumHcpkoro, IBanoBa, XpoMoBa,
Om - ingexciB Jle-Mapronni, I'TK Cenaninosa,
SPLi T f.). B iHIIMX BUOagKax 1e MO>KHA 3po6uUTH
CTOCOBHO YACTVHM IHIKalM, fie CIOCTepiraeTbcA
JIHIMHA 3a/IeKHICTh MK 6aIbHMMM ITOKA3HUKAMMA
i mokasHuKaMM IeBHOrO QaxTopa (HAIpPUKIAZ,
Hd, Ae - (Didukh et al., 1993). ITpn mokasHukax
Hd Bume 14 6aniB, un Ae Buie 8,5 6aniB LA
NiHiJIHa 3aKOHOMIpHICTh BTPAYa€TbCs, ajie BOHA
OIJICYETbCA KBaJpaTUYHUMU PiBHAHHAMN.
TaKMX
KiIbKiICHMX 3HAa4eHb MI HE Ma€MO, OfHAK Y
IPUPOZIi HAa OCHOBI IHAMKATOPHUMX BUJIIB YK
PO3NOfiNy POCIMHHUX VIPYHOBaHb Iie [obpe
dixcyerbca. Y 3axiguiit €spomi I. Emnen6epr
(Ellenberg et al, 1992; Ellenberg, Leuschner,
2010) mpy po3pobui LIKan TOTPUMYBABCS HAaHUX
eKCIIepYMEHTAIbHUX BUMIpiB, ofHak y Oinbpiocti
BUIIAJIKIB CBOTO/IHI pEe3y/lbTaTy aAHAJIi3YIThCA

Y Bumagxy si mxamamm Nt, Ca, Rc

Ha piBHI OaJbHMX IIOKa3HMKIB. € HaMaraHHs
B3ATH 3a OCHOBY 9-12-6anbHi mkam Ennen6epra
Ta YJOCKOHAIUTU IX 33 pPaxXyHOK JIOIOBHEHHHA
iHmMMM  eBpomeiicbkuMy  (iTOIHAMKALITHUMY
mwkanamu (Tichy, 2002; Dengler et al., 2016), mo
OigTpUMy€eTbca Hamu. IIpm mpboMy Bif [esaKux
IIKaI iHIMX GAKTOPIB MOXKHA BIIMOBUTHUCS Yepes
Te, IO IXHi ITOKa3HUKY KOPENIOITD i3 OCHOBHUMH
dakropamn (HampuKiIaj, IIKaaa aepaiii, TiCHO
KOPEJIIO€ 31 LIIKaJIO0 BOTIOTOCTI IPYHTY). Ase pasoM
i3 TMM, Ha Hally IyMKY, icHye rocTpa HeoOXifjHicTh
YHOOCKOHA/IEHH:A 1 JIOIIOBHEHHA [eAKNUX, 30KpeMa
KTIMaTUIHKMX IOKad, 10 MOB'S3aHO 3 MOTpeboro
OLIIHKM 3MiH K/IiMary.

Iopanpie olepyBaHH:A
XapaKTepUCTMKaMM, 30KpeMa IpM IOpiBHAHHI
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IIEBHMUI

JAHMX, BUMAarae IIPMBENEHHA iX [JO OJHOro
"3HaMeHHUKA" i TAKMM y MaTeMaTulli € BilcOTKOBe
Biguomenns (Honcharenko, 2017). fIx cBiguarb
pe3y/IbTaTi, HaBiThb IIPOCTa METOAMKA HOOY[OBU
UKIOTpaM Ha OCHOBi OalbHMX IMOKa3HUKIB
i BigcoTkoBuX BigHOLIeHb pae pisHi Qopmu
300pakeHb. [lofanpimit aHami3 TaKuX 300paXkeHb
BUK/INKA€E TPYOHOIII i MOXe IIpU3BECTH [0
HEBIDHMX BUCHOBKIB 3HAa4MMOCTLI TOro 4n
inmoro ¢akropa. Ockinpku mKanu QaxTopis
MAOTh pi3HY PpO3MIpHICTb, TO [IA IiXHBOTO
CIIBCTaB/IEHHA ~ HeOOXi[HO  BMKOPNMCTOBYBATH
CIIIIBHUII 3HAMEHHVIK LIJIIXOM IIepeBOfy OanbHUX
IIOKa3HMUKIB Y BiicOTKM, 10 OY/10 3p06IeHO HaMu
(Didukh et al., 2016; Didukh, Budzhak, 2020) npu
no6ynoBi nukiorpam (puc. 1).
Takmit  BisyanpHuit  cmoci6
JO3BOJIAE€ TUILI3YBATH 6ioTomnu, 1m0 € 3aBIAHHAM

BiffoOpaKeHH:

HOJanblINX TOCTiIKeHb.

Exonoro-nenornyde  npodinoBaHHA — Ta
rpagienTHuit anamis. Leit anais, mo Bifobpaxae
XapakTep 1 CTyHmiHb 3MiH II€BHUX IIOKa3HUKIB,
€ BUCOKOe(eKTUBHVM MeTOHOM Yy TreoboTaHii
(Handbook of vegetation..., 1973). I3 num
MeTOZOM TiCHO moB'si3aHuUit rpadivnmit cmocib
300paKeHHs 3MiHM TIOKasHUKIB eKodaKTopiB
(pynkuiit) y mpocTopi, IO IPYHTYETbCS Ha
MONbOBUX JOCTIPKEHHAX €KOJIOr0-1leHOTUYHOTO
podiIFOBaHHS Ta € 0CHOBOIO OIIIHKY TOTIO/IOTI4HOT
mudepentianii 6ioTomiB. 3anme)xHO Bif KiHIEBOI
MEeTH, BUKOPUCTOBYIOTb TPM TUIIM IIPODiNTIOBaHHSA:
BeKTOpHi, KomOinatuBHi Ta 36ipui (Didukh,
2020). BextopHi mpodini sakmagaoTh Ha fobpe
30epeXKeHNX TEepUTOpifX, BU3HAYAIOTb TOYKU
IOpUBA3KY Ta a3NMYT, SKUI y HEBHUX TOUYKaAX
MOXK€ 3MIHIOBaTHUCsA, i Ha HbOMY BiMiYa€TbCA
PpO3MipHiCTb BUAiTY.

IIpuknazoMm mepmioro THUIY € 3aK/IafleHUit
npodine Ha Kapabi-aitni (Didukh, Sokolenko,
2014), pme 3po0leHO OmMCKM KOXKHOTO — THUITY
diToleHO03Y, AKMIT IPUB'A3YETHCA TO YMOB pelbedy
(puc. 2). V BuUIafKy He3HAYHOI MPOTSKHOCTI TYT
BUKOPUCTOBYIOTbCA [laHI KOHKPETHUX OMNNCiB, a
IIpY IOBTOPEHHI TUIIiB LI€HO31B 11i JaHi, IK BUHATOK,
ekcTpanonoioTbcs. Ha rpadikax BUAHO peanbHMit
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Puc. 1. Huxnorpamu yrpynosanb Botriochloetum ischaemi (A, B) ta Isopyro-Carpinetum (C, D), mobygoBaHi Ha OCHOBI
3Ha4eHb OanbHUX MOKasHMKIB (A, C) Ta BigcoTkoBux BigHoweHs (B, D).

TyT i Ha puc. 2-8 mo3HaveHo exonorivni pakropu: Hd - Bomoricts; Fh — 3MiHHiCTb 3BONIOXKeHHS; Ae — aepallisa IpyHTY; Nt —
BMICT HIiTpuT- i HiTpar-itoHiB; Rc — KucnoTHicTD IpyHTY; Sl - compoBmit pexxnm; Ca — BMicT KapOoHaTiB; Tm — TepMOpexnm;
Om - om6popexum; Kn — KoHTHHEHTaIbHICTb; Cr — KpiokiMart; Lc — cBiTI0BUIT pexxum

Fig. 1. Cyclograms of the Botriochloetum ischaemi (A, B) and Isopyro-Carpinetum (C, D) communities based of the indices
(A, C) and percentages (B, D).

Here and in Figs. 2-8, the environmental factors are designated: Hd - soil humidity; Fh - damping variability; Ae - soil
aeration; Nt - nitrate- and nitrity-ion content; Rc - soil acidity; Sl - salt regime; Ca — carbonate content in soil; Tm - thermal
climate; Om - climate humidity (ombroregime); Kn - climate continentality; Cr — cryoclimate; Lc - light
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Puc. 2. 3akoHoMipHOCTI AndepeHIialii pOCIMHHNX YIPYIIOBaHb Ta MOKAa3HMKIB eKO(aKTOpiB Ha eKomorivHoMy mpodimi
BeKTOpHOrO Ty Kapabi-sitin. ¥ gy>kkax HaBefgeHo MHeMokonu 6ioromis (Didukh et al., 2016)

Fig. 2. Patterns of plant communities differentiation and ecological indicator values on the vector ecological profile of
Karabi-Yaila (Qarabiy-Yayla in the Crimean Tatar / Qirimtatar language). The habitats mnemocodes are provided in brackets
(Didukh et al., 2016)

1 - Trifolio pratensis-Brizion elatioris (E:1.251); 2 — Helictotrichon compressi-Bistortion officinalis (E:1.252); 3 - JIy4Hi ripcbki
cremn (Medow mountain steppe) (Stipa tirsa, Festuca rupicola, Filipendula vulgaris, Poa angustifolia, Phleum phleoides,
Alopecurus vaginatus) (E:2.1422); 3a - Stipa tirsa He gominye (Stipa tirsa is not dominant); 4 — TuII9aKoBO-KOBUIOBI CTeIN
(Fescue-feathergrass steppes) (Stipa tirsa, Festuca rupicola, Koeleria cristata, Bromopsis taurica (E:2.1421); 4a - netpoditHmit
BapiaHT (petrophytic type) (Helianthemum stevenii, Anthyllis biebersteiniana, Teucrium chamaedrys); 5 — Androsaco tauricae-
Caricion humilis: Carex humilis, Androsace taurica (E:2.1511); 6 — Carici humilis-Androsacion villosae: Teucrium polium,
Anthyllis biebersteiniana, Koeleria lobata (E:2.1514); 7 — Lasero trilobi-Carpinetum betuli: Carpinus betulus, Mercurialis
perennis, Laser trilobum, Galium odoratum (G:1.2253)

posmopin, cmeuneiky MoO3aiKy POCIMHHOCTI  3aKIafaloTbCs TaKMM 4YMHOM, 106 Bimobpasutu

AWM, CTYIIHb BapilOBaHHA IIOKA3HUKIB PI3HUX
¢dakTopiB, a TaKOX XapaKTep KOpemsuii Mix
HuMu. IIpu 1pomy, abu BimoOpasuTU OCHOBHUIL
oporpadiunmit ¢pakTop, 0 BU3HAYAE TOMOTIOTIUYHY
nudepeHIialio — KPYyTU3HY CXWIIB, BUKOPUCTAHO
pisui macmTabu moBXmHU Ta Bucotu. OCKiIbKK
mKamy 6araTbox (aKkTOpiB IepeKpUBAIOTHCS, TO
BOHU IIEBHUM YMHOM 3MilllyIOTbCA, 10 HE BIUIMBAE
Ha OTpMMaHMil pe3ynpraT. Taki mpoini BaXk1usi
IJIs1 MOHITOPMHIY, aje BOHM He BiZoOpa’kaloTh
BCBOTO IIEHOTMYHOrO 4y OioTOmiYHOro pisHO-
MaHITTS JaHOTO NaHJIATY YM perioHy.

Opyrmit tun - mpodini KoMm6iHaTMBHOTO
XapakTepy, TYT TOJIOBHE 3aBJaHHA IOJATAE Yy
BiffoOpakeHHi 3aKOHOMIipHOCTI IIO€ETHAHHA

JIAHOK BIJHOCHO 3MiHM TIpafiieHTa TOJIOBHOTO
€KOJIOTIYHOTO YMHHMKA Y IXHBOI CYKYIIHOCTI, 1O
BU3HAYalOTh TOIONOTiYHY pudepeHuianio. Bonn
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MaKCMMaJIbHII CTYTiHb fudepeHianii pocIMHHNX
YIPyIOBaHb 3a [JaHMX YMOB: Ha CXMJIaX Pi3HOI
€KCIIO3M1Iil Ta KPYTH3HM, Y 3aIIaBaX Ha JIAHKaX
pi3HOro MifTOIUIEHHSA, Ha IIAKOPAaX Ha AiIAHKAX
pO3NOAiNy Ppi3HMX TUIIB YIPYNOBaHb 3aJIEXKHO
Bil yMOB cepefoBuiia. Taka 3aKOHOMipHICTb
BCTAaHOB/IIOETbCA HA OCHOBI  aHamisy Micud
KO)KHOTO THUITy 6ioTOomy 3a BifHOIIEHHAM [0
immmx y wMexax pgaHoro maHpmadry. Takwir
I TpodinoBaHHA
AKIIO  POCIMHHUI  TIOKPUB
¢dbparmenToBaHmit i
npo¢iniB  00'€KTMBHO HEMOXX/IUBe
HEJJOCTaTHbO BiTOOpa)Ka€ penpe3eHTaTUBHOCTD.
ITpuknagom Ttakoro Tumy InpodiniB Moxe OyTu
posmofiin  3MiHM  THOKasHMKIB  eKO(aKTOpiB
POCIMHHMX  yTPyHOBaHb  Ha  MaKpOCXM/Iax
ripcekux cructeM (puc. 3), mo Bifobpaxae IXHIO

ISSN 2415-8860. Ukrainian Botanical Journal. 2023. 80(1)

BUKOPUCTOBYIOTb  3a
periony
KOHKPETHUX

YMOBH,
3aK/IafleHHA
abo BOHO
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Puc. 3. Toronmoriyna gudepeHnianis pOCINHHNX yIPyoBaHb Ha KoMOiHaTHBHOMY 1Ipodini Mmakpocxmny lipcokoro Kpumy
(Didukh, Rosenblit, 2022)

Fig. 3. Topological differentiation of plant communities on the combinative profile of the macroslope of the Mountain
Crimea (Didukh, Rosenblit, 2022)

bioromu (habitats): 1 - G:4.111; 2 - F:4.111; 3 - G:2.3111; 4 - G:1.3211; 5 - F:3.511; 6 - G:1.3311; 7 - G:1.2263; 8 - G:1.3131;
9 - G:2.2212; 10 - G:1.2382; 11 — G:1.2381; 12 - G:3.332; 13 - G:1.2213; 14 - G:1.2253; 15 - G:1.214; 16 - G:1.2243; 17 -
G:2.2211

JlomiHaHTH Ta XapakTepHi Buau fepesHoro spycy (Dominants and characteristic forest species): I - Juniperus excelsa; 2 -
Juniperus foetidissima; 3 — Pinus brutia (= P. pityusa); 4 — P. nigra subsp. pallasiana; 5 — Pinus kochiana; 6 — Quercus pubescens;
7 - Quercus petraea; 8 — Fagus sylvatica subsp. moesiaca; 9 - Carpinus betulus; 10 — C. orientalis; 11 - Fraxinus excelsior;
12 - Fraxinus angustifolia; 13 - Acer stevenii; 14 — Arbutus andrachne; 15 - Pistacia mutica; 16 - Alnus glutinosa; 17 - Salix
alba; 18 - Juniperus sabina, J. hemisphaerica; 19 - Paliurus spina-christi; 20 - Cistus tauricus; 21 — Tamarix hohenackeri; 22 -
Crataegus sp.; 23 — Cornus mas
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B-LleHOpi3HOMaHITHICTb. Y  TakoMy BMIIAJKY
00MpaloTbcsl  KIIOYOBI  (TMIOBI, XapaKTepHi)
CUHTAKCOHMU, A AKUX PO3PAXOBYIOTbCA CepenHi
IOKasHMKM eKO(paKTOpiB, OTpMMaHuX i3 omucis
maHoro perioHy. HasBui reo6oraniuni ommcu 3
pisHMX wacTMH naHpmadTy abo HaBiTh perioHy
(ame B MeXXaxX OMHOrO Treob60TaHIYHOTO paitony
4 OKPYry) 3aKOHOMIPHO pO3TALIOBYIOTb ORMH
3a BIIHOIIEHHAM [0 IiHIIOrO Yy MEBHY LilTiCHY
CUCTeMY i TaKMM YMHOM 'MOHTYETbCS' HPOINb.
Ipadiuni 306pakeHHs IOKa3HUKIB eKodaKTOpiB
BifoOpaXKaloTh XapakTep KOpenslil MiX HUMIH,
a TaKOX TIpaji€HT 3MiH BUCOTHOTO pPO3IIOALNTY.
[Mopanbunii aHamis ToOmoOMOrivyHOI mudepeniianii
nomArae 'y xnacugikanii 6ioromis, BupmineHHi
JIAHOK, MIKpoO-, Me30-, MaKp0KOM6iHauil71, pAniB
TOIIO, IO 3HAMIUIO BiTOOpPa>KeHHS y IIOHATTI
npo exomepu (Didukh, 1995; Didukh et al., 2016;
Didukh, Rosenblit, 2022).

Tperitt tun - npodini 36ipHOro Xapakrepy,
KO/MY Teo0OTaHiuHI ommcy 4m iXHIO CYKYIHICTD
BUOYLOBYIOTb Y TIeBHY CHUCTEMY  3aJIeXKHO
Bif, mocraBneHoi Meru. Ilpukmagom Taxoro
aHa/li3y € OIiHKa 3aKOHOMipPHOCTEN pO3IOJiny
yIPYHOBaHb, IO XapaKTepu3yloTb jaHAMmATHI
0CcOOMMBOCTI  IPUPOAHMX  30H 3  METOIO
CIiBCTaB/IEHHA €KOJIOTIYHUX TIOKAa3HMUKIB
MEeBHUX PerioHiB Bif MiBHiYHOro 3axofy YKpaiHm
(IMaupxuit HIII), ripcpkmux macusiB Kapmar mo
cybcepenseMHOMOpPCbkMX — perioHiB  [ipcbkoro
Kpumy. [ns ananisy Opanm cepenHi IOKasHUKU
BCix 6ioTomiB, 1m0 (GOPMYIOTbCA Ha ABTOTEHHUX
Ta JHTOTEHHUMX IPyHTax (3a BUKIIOYEHHSIM
TiIPOTeHHNX, OCKIIbKY BOHM (DAKTUIHO OJHAKOBI
JIA BCiX perioHiB i cyTTeBo 3MimyloTh emadiuni
Ta KJIIMAaTW4YHI ITOKa3HMKM BiJi 30HAJIBHOTO TUILY,
TOOTO, CTBOPIOIOTH IeBHMIT 'myM"). Pospaxopani
IOKasHMKM MOXKHA TpaKTyBatu sAK (POHOBI,
abo penmeBaHTHI [y [JaHOTO perioHy i pobutn
BiNIOBigHMII TOpIiBHANMBHUI aHami3. Take IxHE
NOPIBHAHHA MOXHa pO3INIALATH  AK  OLiHKY
Y'-pisHOMaHiTTS 6i0TOmIIB UM IXHIX BIaCTMBOCTEIL.
A BUAHO 3 puc. 4, BCi IOKasHMKY BK/IAJal0ThCA Y
miamasoH 30-70% 3HayeHb IXHIX ITKaJI, a HABUII
3Ha4yeHH:A MaloTb Rc Ta Ca, 1110 XapaKTepusyoTbCAa
npu ObOMY 1 HABUIUM rpaji€eHTOM
70

amin. Kiimatuuni ¢axTopm MaoTb  HIDKYY
BapiabebHICTh i 3HAXOMATHCS OIS ONTUMANTbHUX
3HauyeHb wwKamm 40-65%, mo CcBiguMUTBL IIPO
OINTMMaJbHi YMOBM PO3TallyBaHHA YKpaiHIL.

Ha mnpepcraBieHux — rpadikax diTKO BUIHO
3aKOHOMIPHOCTI ~ 30Ha/IbHO-reorpaiuHol  3MiHU
mokasHukiB ¢poHoBux dakropis. Tak i3 miBHIYHOTO
3axopy i Bucokorip's Kapmar go cy6cepenzeMHomop'st
lpcbkoro Kpumy croocrepira€rbcsi MifiBUIIEHHSA
MOKAa3HUKIB TepMO-, KpiokmiMmary, pH rpyHTY,
BMICTy KapOOHATiB y I'DYHTi, HATOMICTb 3HVDKEHHS
OMOpOK/TiMaTy, Bomorocti ta aepauii rpyHry. Taki
¢dakTOpy, fAK KOHTMHEHTAJBHICTD KIiMaTy Ta
COTIbOBUI PEXUM, MAalOTh HAMBUILI TOKA3HUKU B
crenosiit 30Hi (p. Kpacna), a B Tipcokomy Kpumy
BOHM 3HIDKYIOTbCA. Xouya TakKa >K TeHJEHIid
XapakTepHa 1 i BMICTy MiHepanbHMX (GOpM
a30Ty B IPYHTaX, aje iXHi/l MaKCUMYM IIpUIIAIa€
Ha TiBJIeHb TiCOCTEIOBOI 30HM (TUIIOBI YOPHO3€eMM)
KonpnHcpkoro reo6oraniqHoro okpyry. Y Bcix
TPhOX BUIIAJIKaX MOBa Jifie TIPO OLIHKY Tpafii€eHTy
3MiH eKO(aKTOpiB YM POCIMHHUX YIPYIOBaHb,
poTe LUMM IPUKIAJaMU  HE  BUYEPIYETHCA
apceHan TPaJi€HTHOTO aHa/isy, AKMI € JJOCHUTb
Pi3HOIUTAHOBUM.

OppuHaniiiHi MeTogu B Te0bOTaHIl[i MawOTh
HIMPOKE 3aCTOCYBAaHHA 1 € Jy>Ke pi3SHOMAaHITHUMMA
(Mirkin, Rozenberg, 1978). B ocranni pmecsaru-
JUTTST pO3pOOTIEHO YMMano HOBMX METOHIB i
YIOCKOHAMIOIOTBCA — IAXOAM  LOJO  IXHBOTO
BuKOpucTaHHA. OOHMM 3 TaKuX € MaHiNmymALisa
i3 cepemHIMM IOKasHMKaMM. Buxopaum 3 Toro,
10 y NPUPOAI HEMAE YiTKMX MEX, a PO3NOJII
POCIMHHUX YIPYIIOBaHb MAa€ KOHTUHYaJIbHUI
XapakTep, TO OTpMMaHi Ha OCHOBi ¢iToinguKani
€KOJIOTiYHI ITOKa3HMKM MOXXYTb MaTu DPO3MMUTI
3HA4YEeHHH, IO IIO3HAYAETbCA 1 Ha 3HIDKEHHI
CTYIIeH: Kopenauil Mix ¢akropamu. [lymka npo re,
110 YuM Oi/IbIle JaHNX, TMM Ha/ilfHilI pe3ynbTaTi,
He 3amxay BipHa. Komm mnsa anamisy Geperbcs
BeMMKa BMOipKa TeTepOreHHOTO XapakTepy 3
METOI0 MOCATHEHHS BUIOI Perpe3eHTaTuBHOCTI,
B AKy BK/IIOYalOTb CyMDKHI, IpOMDKHI Ta
BUIIAJIKOBI OIMCHM, 32 PaxyHOK BVICOKOTO 'LIyMYy"
MM MOXX€MO OTPMMAT! HaBiTb HYMbOBUI edexT
(Mayr, 1974; Liubishchev, 1923). Opgunax icHYOTH
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Puc. 4. 3onanbHa 3MiHa (POHOBMX MOKAasHUKIB ekodakTopiB (y %) ximiMarnyuux Ta egadivHmx Qakropis Ha mpodimi
36ipHOTO THITY Treob6oTaHiYHMX OKpyTiB Ykpainm: 1 - Kapmaru (Bucoxorip'a); 2 - Kapmatu-makpocxum 3 — Ianbkuit
HallioHa/IbHUII NpuponHmit mapx; 4 - OBpynbko-CrnoBedaHcbkMit KpsX; 5 — KuiBcbke yecose mmaro; 6 — CyMcbKumit
reo6oTaHiuHMII OKpYT; 7 — YepKacbko-UnUrnpiHCbKMil reoO60TaHiYHMIT OKPYT; 8 — L]eHTpaTbHOMOAIBCHKIIT Te0O0TaHIYHNIT
okpyr; 9 — [uicTpoBchkuit Kaubitos; 10 — Kogpuacbknit reo6oTaniunmit paiton; 11 — 6acertn p. Kpacua; 12 - Tipcpkuit
Kpum; 13 - CeBacTOnonbcbkmit reo60TaHiuHMil paitoH; 14 — baxuncapaiicbko-SnTnHCbKUIT reo6oTaniyHmii paiton; 15 —
Cim¢eporonbcbko- ATy THHCHKIIE TeoboTaHIYHNIT paiioH; 16 — binoripcpko-IIpuBiTHIBCbKMIT reo6oTaHiuHMIT parion; 17 —

Cynakcpko-DeopociiicbKuit re000TaHIYHMIT PalioH

Fig. 4. Zonal change of background climatic and edaphic ecological indicator values (in %) on the complex profiles of
geobotanical districts of Ukraine: 1 — Carpathians (high mountains); 2 — Carpathians (macroslope); 3 - Shatsky National
Nature Park; 4 — Slovechne-Ovruch Ridge; 5 — Kyiv Loess Plateau; 6 — Sumy Geobotanical District; 7 — Cherkasy-Chyhyryn
Geobotanical District; 8 — Central Podillya Geobotanical District; 9 — Dniester Canyon; 10 - Kodryna Geobotanical District;
11 - Krasna River basin; 12 - Mountain Crimea; 13 - Sevastopol Geobotanical District; 14 — Bakhchisarai-Yalta Geobotanical
District; 15 - Simferopol-Alushta Geobotanical District; 16 — Bilohirsk-Pryvitne Geobotanical District; 17 — Sudak-Feodosia
Geobotanical District

MOXX/IMBOrO 3HadeHHA. Omxe, edeKTUBHICTh
TAKOTO IiZIXO[y He BUK/IVKAE CYMHIBY.

Ha mnacrymHomy erami Mmu KOPUCTYBamucs

Crioco6u, 110 JO3BOJAIOTD MiJCUINTY KOPETLiiHi
3B'sa3ku. OFHMM 3i CIOCOOIB YHUKHEHHS LIbOTO
€ KJIacu4yHe BiIKMJAHHS 3allOpPOrOBMX 3HA4YeHD,

mo BifOyBaeTbcsi Ha  OCHOBI  IIOKa3HUKIB TAaHUMU CepefiHiX  3HA4YEHb COM03iB ins:e
porycTyMux BimxwineHb (curmy). OfHaK CyTT€Be  OLIHKM KOpe/IATUBHUX 3a/IeKHOCTEN y
MIOKpAllleHHsA pe3y/IbTaTiB  OTPUMYETbCA  TOfI, MeXaxX Me30KOMOiHalili  (BMCOTHUX  IIOSCIB)
KOMM MM IIOETAaIlHO BUKOPUCTOBYEMO cepefiHi i MakpokoM6iHanin —(MakpocxmiiB), a Ha
3HadyeHHA (acolianiil, cowsis, K1aciB abo 6i0TomiB, OCTAaHHbOMY — IIOPiBHAHHA 3a IIOKa3HMKaMMU

IXHIX Me30-, MaKp0KOM6iHauiI7[, )'IaH,T.[]J.[aCI)THOI‘O
posmnopiny). Hasenemo
NIPUK/IAJ, TaKOTO PO3PAXYHKY /A BiJIIOBITHUX
CMHTaKCOHIB (comsiB) (puc. 5). IIpn mpomy, sk
BUIHO 3 MOPiBHA/IbHUX PO3paxyHKiB (puc. 5A,
C, E rta puc. 5B, D, F), BenmnunHa JOCTOBIpHOCTI
alpoKcMMalil He mmme migsuimmiaaca Big 0,4-0,6
1o 0,9-0,95, a 11 HabMMKAEeThCA NO MaKCUMAJIbHO

Ta 30HAaJIbHOI'O
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CepefiHiX 3HaYeHb PETiOHiB, OTPUMAHMX HAa OCHOBI
00pobky He MeHIile 30 reoOOTaHIYHMX OMIUCIB
BiJIIIOBiJTHOTO TUILY YyTPYIIOBAHb.

Cepen,  opauHALifHMX MeTOHiB Yy  Haymi
PO POCIMHHICTb HalinomymApHimuM € DCA
(Detrended correspondence analysis - ananis
BIJITIOBITHOCTEN 3 BUAIEHUM TPEHZIOM).
Ileit merton - opHa 3 Mopudikaniit aHamisy
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Puc. 5. KopenAwiiizi 3B’A3K1 MK eKOTOTiYHNMM NOKa3HMKaMMU, PO3PaXxOBaHNMI JJIA IIOBHOI BIOipkM corosiB (A, C, E) Ta

IXHiX cepenHix 3Hauens (B, D, F)

Fig. 5. Correlations between ecological indicator values calculated for full sampling of alliances (A, C, E) and their average

values (B, D, F)
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BignosigHocTeit (CA), AKMit y CBOW 4epry
IpENCTaB/IAE y3aTaJbHEHHA METOAY 3Ba)KEHOTO
CEpeHbOro, 10 BUKOPUCTOBYETHCA B IPAMOMY
rpajieHTHOMy aHamizi Yitekepa (Whittaker,
1967). PX. VYirekepom Ta JLI. PameHcbkum
(Ramenskiy, 1938) Oyno BuABIEHO, IO KpuBi
3aJIeKHOCTI PSACHOCTI BUJIB Bifl 3Ha4eHb (QaKTOpy
CepefioBMIIA MAlOTh 3a3BM4Yall JI3BOHOIOAIOHY
¢dopmy. Po3paxyHOK cepefHIX 3HaueHb JAHOTO
(daxkTOpy [03BOJISIE BMU3HAYNUTY ONTMMYM BUAY.
Ile 3HayeHHs B aHaji3i BIgHOBigHOCTE Mae
Ha3By "sapybOka Bupy'. Mipoio TOro, HacKilbKu
CWIBHO TIeBHMII (DAaKTOp BIUIMBAE HAa PO3HOMLNT
BUMIB, € po3aciloBaHHA "3apyOok" Bupis. SIkiio
po3citoBaHHA 3HauHe, oOpaHMii GakTOp BIUIMBAE
CYTTEBO, AKIIO Hi — BIUIMBA€ MEHILOI MipoOIo.
Teopernuna 3MminHa, mOOyHOBaHa 3acobamu
aHaji3y BIIIOBIZHOCTEN, HA3MBAETHCA  BICCIO
opmuHaLii, AKX MOXe OyTu Kimbka. Metop
DCA-opayHanii 0yB sanpononosanmit M. Xinom
i X. Tayuem (Hill, Gauch, 1980) 3 meTo10 CKOpery-
BaHHA JBOX OCHOBHMX HepmormikiB CA: (1) Te, mo
KiHIi oci 9acTo cTHCHYTI BifHOCHO i cepennHy; (2)
Te, 10 APyTa BiChb YacTO BUABJIAE CUCTEMATUYHMIA
(kBagpaTUyHMiT) 3B'SI30K 3 IepuIolo Biccio. IIpm
BuKopucranHi merony DCA-opamHanii neprmii
HeJIONMIK YCYBAa€TbCA BUPIBHIOBAHHAM IUMPUHMU
KpPUBMX LUIAXOM HeJiHiiHOI TpaHcopmaril oci,
a JIpyruii HeONiK — 3a JOIOMOTIOK HpOLEAypU
BUJAJIEHHA TpeHNY, fAKa IIOJIATa€ B TOMY, IO
JUIA TIPOCTOPY HABKONO  Oyfb-AKOI  TOYKM
Ha Tlepuill oci cepegHs BeIMYMHA 3apyOOK
MiClle3HaXO/PKeHb 3BOJUTbCA [0 Hy/A. [l1d 1boro
Iepmia BiCh [AUINTbCA HAa CETMEHTHU, BCEpENVHI
KO)KHOTO 3 AKMX "3apyOku" MicIie3pocTaHb Ha
OpYyTiil OcCi HOPMYIOTbCA ULUIAXOM BilHIMaHHA
ixuporo cepepguporo (Jongman et al., 1995). DCA
Bifjo6pa’kae cuy BIVIMBY eKO(aKTOPiB, KOPEIALiI0
MDK IXHIMM ITOKa3HMKaMM Ta IOMOXKeHHs (Miciie)
CMHTaKCOHIB Yy 06araToMipHOMY eKOIpOCTOpi,
TOOTO iXHIO eKONOriyHy Himy y pgBoMmipHii (2D)
gy TpuMipHiit (3D) mpoexuii. Bubip mnpoexuii
BifOOpaKeHHs1  pe3y/lbTraTiB  3aJeKNUTb  Bif
Bi3ya/IbHOTO CIIPUIHATTA aHAIi3YIOUMX TPYIL, AKi
MOXYTb IIEpEKPMBATUCh, i B TAaKOMY BUIIAJKy
JOLiIbHILIEe BUKOPUCTOBYBaTH IOBOBMMIpHY
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npoexuiio (puc. 6C). Unm 6mykye BeKTOp pakropa
no BigmosigHoi oci (DCA-1, yu DCA-2) i yum
TOBIINII IOTO PO3Mip, TUM CVMJIBHILINIL 1OTO BIIVB
(puc. 6).

IlopiBHAHHA HaBefeHNUX pucyHKiB DCA-anamisy
CBIJYNUTD, 110 MDK J€AKVMMM ITOKa3HMKAMU iCHY€
crifika 3anexsictb (Hd-Ae-Nt), cmabkima (Om,
Tm-Cr, SI-Rc), nomoxxeHnHs oceit iHmmx GpaxTopiB
(Fh, Ca, Kn, Lc) sMiHIOETbCA 1 3ameXuUThb Bif
HabOpy MOPIBHIOBAaHMX CMHTAKCOHIB. IIpu mpomy
BLK/IMBMM € Miclle Ta XapaKTep pO3TallyBaHH:
BifIMOBITHOTO CUHTAaKCOHY Yy OaraToBUMipHOMY
eKorpocTopi: rifpodiTHi TUIM CHHTaKCOHIB
(Phragmito-Magnocaricetea, Alnion  glutinosae,
Alnion incanae, Salicion albae, Salicion cinereae)
HaOmoKeHi, TOOTO  BU3HAYAIOTBCS — YMOBAaMIU
3BOJTOYKEHHS Ta aepallii, a kcepoditHi (Asplenietea
trichomanis,  Helianthemo-Thymetea,  Festucion
valesiacae, Stipion lessingianae) - XiMiYHUMM
YMOBaMM IPYHTY.

[HIIMM NONyIApPHMM METOIOM € HeMeTpUYHe
6araropumipHe mkamoBanus (NMDS, nonmetric
multidimensional  scaling)  (Shepard, 1962,
1966; Kruskal, 1964a, b). Ile meron HempsiMoro
IPaJiiEHTHOTO  aHasi3y,
OpAIMHALII0 Ha OCHOBI Marpumiji BimcTani a6o
HecxoxocTi. Ha BigmiHy Bifg Meropi, ki
HAaMaraloTbCs MaKCUMisyBatu pucepcito abo
BIfMOBIZHICT MDK o00'€KTaMm B  OpAUHALi,
NMDS Hamaraerbcsi MpefcTaBUTH, HACKIIbKU Iie
MOXX/IMBO, TONApHYy BiIMIiHHICTH MiDX 006'€KTaMIL.
Ho mepesar NMDS BigHOCATD Te, 1j0 wLeil
METOJ] JIO3BOJIAE€: TONEPYBATH BiICyTHI IONAPHI
BificTaHi, 3acrocoByBaTuCA [O Marpuli (He)
CXOXKOCTi, HOOy70BaHoOI 3a Oyzb-sIKOI0 Mipoo (He)

AKUIT  BimoOpaxkae

MOJiOHOCTI, a TaKOX BUKOPUCTOBYBATU KiJIbKiCHI,
HaIliBKiNbKicHI, AKicHi a60 3MilIaHi 3MiHHI.

s imocTpanii BimMiHHOCTE TIBOX
OXapaKTepU3OBaHUX METOZiB OpAMHALII
MM HAaBOAMMO [Bi [OBOBMMIpHI OpAMHAaLiliHi

miarpamy, moOynmoBaHi A KIaciB POCIMHHOCTI
NIOAIB  CTENOBOI  30HY, 3  BUKOPUCTAHHAM
TaHUX, ony6nMKOBaHMX Yy CTarTi, NPUCBAYEHIN
CHMHTAKCOHOMIi IIOJOBOI POCIMHHOCTI CTENOBOL
3oHU Ykpainu (Shapoval, Kuzemko, 2021).
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Puc. 6. ITpuxnagu DCA-opauHanii (2D ta 3D-npoexiiii) pocIMHHMX yrpylIOBaHb 3a €KOIOIiYHNMY paKTOpaMu
Fig. 6. Examples of DCA-ordination (2D and 3D-projection) of plant communities according to ecological indicator values
A: Kapabi-siina (Karabi-Yaila / Qarabiy-Yayla). [TosnauenHs nus. Ha puc. 2 (see legend in Fig. 2).

B: ponuna p. Kpacua (Krasna River valley). 1 — Phragmitetion communis; 2 — Magnocaricion elatae; 3 — Magnocaricion gracilis;
4 - Deschampsion cespitosae (Deschampsietum cespitosae); 5 — Deschampsion cespitosae (Alopecuretum pratensis); 6 — Festucion
pratensis; 7 — Trifolion medii; 8 — Festucion valesiacae; 9 — Stipion lessingianae; 10 — Centaureo carbonati-Koelerion talievii; 11 —
Artemisio hololeucae-Hyssopion cretacei, Euphorbio cretophilae-Thymion cretacei; 12 — Festucion beckeri; 13 — Festuco-Pinio);
14 - Aceri tatarici-Quercion: Convallario-Pinetum); 15 — Aceri tatarici-Quercion: Melico picti-Aceretum tatarici); 16 — Scillo
sibericae-Quercion roboris); 17 — Prunion fruticosae; 18 — Salicion cinereae; 19 — Alnion glutinosae; 20 — Alnion incanae; 21 -
Salicion albae.

C: Yxpaiuncoki Kaprmartu (Ukrainian Carpathians). 1 — Asplenietea trichomanis; 2 — Elyno-Seslerietea; 3 — Juncetea trifidi; 4 -
Calluno-Ulicetea; 5 — Nardo-Callunetea; 6 — Vaccinio-Piceetea; 7 — Roso pendulinae-Pinetea mugo; 8 — Querco-Fagetea.

D: metpodiTHi crermy Ha KamblLieBMicHUX cybcTparax (petrophytic steppes on calcium-containing substrates). 1 — Bromo
pannonici-Fectucion csikhegyensis; 2 — Diantho lumnitzeri-Seslerion albicantis; 3 — Genisto tetragonae-Seselion peucedanifoliae;
4 - Galio campanulati-Poion versicoloris; 5 — Bromopsido tauricae-Asphodelinion tauricae: 6 — Androsaco tauricae-Caricion
humilis; 7 — Potentillo arenariae-Linion czernjaevii; 8 — Centaureo carbonatae-Koelerion talievii

74 ISSN 2415-8860. Ukrainian Botanical Journal. 2023. 80(1)



MeropyyHi acriekTy cuHITOIHANKAIITHOTO aHaIi3y TomoNOrivHOI fudepeHIianii 6ioTomis
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Puc. 7. Pesyneratu DCA (A) i NMDS (B) opauHanii /s K/1aciB pOCIMHHOCTI IIOAIB CTe0OBOI 30HM. YMOBHI [T03HAYEHHS
€KOJIOTIYHMX BEKTOPiB BifIIIOBiTaloTh MO3Ha4eHHAM ekoyorivnux mkan f.I1. Jigyxa (Didukh, 2011)

Fig. 7. Results of DCA (A) and NMDS (B) ordination for classes of Steppe Zone vegetation. Legend for ecological indicator
values corresponds to the designations of ecological scales by Ya.P. Didukh (2011)

1 — Festuco-Brometea; 2 — Molinio-Arrhenatheretea; 3 — Isoéto-Nanojuncetea; 4 — Festuco-Puccinellietea

SIx BUAHO 3 HaBeleHUX OpAMHALINHKX Aiarpam,
pe3ynbTaT 000X aHaji3iB € JOCUTb HOAiOHMMU
I BCl COI0O3M PO3TAIIOBYIOTHCA B3NOBX IEPIIOL
OpAMHALIHOI oci, 7o sikoi B 060X BuUIAJKax
OMM3bKUMMU € IPOTUJIEXXHO CIpAMOBaHi
BEKTOPM  3MIHHOCTI 3BOJIOKEHHA 1  BMiCTy
Kap6oHaTiB y IpyHTi. TakoX B 000X BUIaKax
JO #pyroi oOpAMHaLiiiHOI  Oci HabOMIKAITHCA
PisHOCIIpAMOBaHI BEKTOPM KUCIOTHOCTI IPYHTY
Ta ocBiTneHHA. Kondirypauisa x iHIMX BekTOpiB,
a TaKO)X €KOJOriYHMX AaMIUIITYJ CUHTaKCOHIB
IIEBHOIO MipOI0 BiJpi3HAETHCA B IMX ABOX aHajli3ax.

Knacrepumnii aHanmis. Opnum i3
HAl[POSIOBCIOKEHINX  METOAIB  KiJIbKiCHOTO
aHa/li3y € K/IaCTEepHMII aHajli3, AKUI [JO3BOJIAE
BioOpaxkatu CTYIiHb BigMiHHOCTi-IIORIOHOCTI
MK  ob'ekramy  (cucremMamu) Ta  IXHBOTO
oAy Ha  pisHMX  i€papXiYHuUX  piBHAX,
o BUKOpUCTOBYBammcA 3i 1970-x pokiB y
HNOpiBHANBHINM ~ ¢ropucTuni Ta  CHCTEMaTHI.
ITe Habymo MmMMPOKOro BXUTKY Yy TreoboTaHili
i Temep Taka oOmepaulid BUKOHYETbCA  3a
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IOTIOMOT OO BIJITOBITHUX IIporpam. Icnye
kinbka pecarkiB (mume B DJUCE monap 50!)
Croco6iB TOpPIBHSAHHS IIOKa3HMKIB: €BKJIi/[OBOI,
KBaJIpaTHOI €BKJIiI0BO], ManxeTTeHCbKOL
BifcTani, Bigcrani YebumieBa, Koedirienrta
koepersinii  [lipcoHa TOIO) 3 BMKOPUCTAHHAM
METOZY Hal0/IVDKYOro CycCifa, METORY BinjaneHux
CycifiB,  MeTOofly = HEe3Ba)XEHOTO  IIOIAPHOTO
CepPegHbOro, METOAY 3BaKEHOTO  IIONApPHOTO
CePEeJHbOr0, HE3BAXKEHOIO LIEHTPOISHUI METOLY,
3BaXEHOT'O LIEHTPOIJHOTO MeTORY, MeTony Bappa,
0 300paXYIOTbCS Y BUISAAL JIeHAPOTpaM.
IIi aHamisMm BUKOPMUCTOBYIOTbCA HE€ TiIbKU B
cuHTaKcoHoMil fins kmacudikanii pocnmHHOCTI, a
il g MOpiBHAHHA AaHux cuHoiToinpgukanii. Ha
OCHOBi IXHbOI ampoOanii Mu [ BMCHOBKY,
110 HAMONTUMA/bHINIMM BapiaHTOM € MeTOf
Bappna 3a oniHKM €BKIiJOBOI [UCTaHLII, amKe
B JJaHOMY BUIIQJKy IJIA OLIIHKM BiJjCTaHEN MDX

K/IacTepaMil ~ BUKOPMCTOBYIOTbCS ~ PE€3y/IbTaTU
[UCHepCiffHOTO  aHami3dy, sAKMil  BigoOpaxae
no3uLii 671M3bKO PO3TALIOBAHMX KIACTEpiB, L0
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Puc. 8. Ilpuknagn 300pa>keHHs [JeHAPOrpaM eKOJOTIYHMX IOKA3HMKIB Di3HUX PeriOHabHUX OXVHULD, r106y1103aH1/1x
Ha OCHOBI BUKOpMCTaHHs pisHux metopniB (A-H): 1 - Kapnaru (Bucokorip's); 2 — Kapmatn (makpocxun); 3 — Ilanpkumit
HaIliOHa/IbHUIT NMPUPOJHUI MapK; 4 — HaljioHa/NbHMIT pupoAHuit mapk BepxubopgHicTpoBcbki beckupy; 5 — OBpynbKO-
CroBeuaHcbknit KpspK; 6 — KuiBcbke mmato; 7 — CyMcbkuil reo6oTaHiuyHmii okpyr; 8 — YepkacbKo-UMIMPUHCHKUIL
reoboTaHiuHMit paiion; 9 - lleHTpanbHONOMINLCHbKMIT reoboTaHiuHMiT Okpyr; 10 - [IHicTpoBCcbKMit KaHbiioH; 11 -
KoppmHcpkmit reoboraniunmit okpyr; 12 — Oaceitn p. Kpacna; 13 - TipcbKOKPMMCBKMIT TeOOOTAHIYHWIT OKpYT;
14 - CeBacTONONbCHbKUIT reoboTaHiuHMil paiton; 15 - DBaxumcapaiicbko-SnTUHCBKMIT TeobOTaHiYHMIT paiioH; 16 -
Cimdeporonbcbko- ANTyIITHHCbKHUIT reoboTaHivHMII paiton; 17 — Binoripcoko-IIpusitHiBcbKuit reo6oranivHmii paitos; 18 —
Cynakcbko-PeopociiicbKuit reo60TaHiqHUIT PaioH

Fig. 8. Examples of dendrograms for ecological indicator values of regions, based on various methods (A-H): 1 - Carpathians
(high mountains); 2 — Carpathians (macroslope); 3 — Shatsky National Nature Park; 4 — Upper Dniester Beskydy National
Nature Park; 5 - Slovechne-Ovruch Ridge; 6 — Kyiv Loess Plateau; 7 — Sumy Geobotanical District; 8 — Cherkasy-Chyhyryn
Geobotanical District; 9 - Central Podillya Geobotanical District; 10 — Dniester Canyon; 11 — Kodryna Geobotanical District;
12 - Krasna River basin; 13 - Mountain Crimea; 14 — Sevastopol Geobotanical District; 15 — Bakhchisarai-Yalta Geobotanical
District; 16 — Simferopol-Alushta Geobotanical District; 17 — Bilohirsk-Pryvitne Geobotanical District; 18 — Sudak-Feodosia
Geobotanical District

Ta HeCXOXICTb, BigMIHHICTD MDK 06'€KTaMu.

Bukopucranusa koedinienty kopenauii Ilipcona

Iy>Ke 3py4YHO I pO3yMiHHA i€papXii poCIMHHMX
yrpynosanb. EBKlifiloBa BifiCTaHb Ja€ 3MOTY

OL[IHUTM BififjaJIeHiCTb MDK K/IacTepamy, IO
mobpe BUIHO Ha HEHAPOTpaMax, TOAI AK KBajpaT
eBKJTiZIOBOI BiICTaHi He 30BCiM "Iparfoe”, OCKiIbKI
pesynbTaTi MoOYIOBM JeHAPOrpaMy IyOnAThCA Ta
3/IMBAIOTHCA B OfHY CYLJIbHY JIiHII0 Ta HE Al0Th
MOXX/IMBOCTI OLIIHMUTM BificTaHi MK KIacTepaMu,
AKI  penpeseHTyITh
(puc. 8E, F). Metop, Haiibmxyoro cycipa (puc. 8B)

A€ yABIE€HHA IIPO 34eIJIeHiCTh JINIIe 3a OKpeEMMMU

POCIMHHI  YyIpyIOBaHHA

HalOi/IbII TORiOHMMM €IeMEeHTaMM, Ki BUABUINCDH
OmpKYe OfVH IO OJHOro. 3ac/lyroBye yBarm
TaKOXX MeTOJ, ITOBHOrO 3B'A3Ky (puc. 8A) (Didukh,
Vashenyak, 2013), sxwuii imoctpye BimmaneHicTb
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€ BMIpPaBIaHMM JIMIIE 32 YMOBM, L0 3B'SI30K
MDK O3HAaKaMM, fIKi aHaJIi3ylOTbCsA, € JIiHIMHUM,
IO He XapaKTepPHO [/ OLiHKM YMOB iCHYBaHH:A
pocmmHHMX yrpynoBadb (puc. 8G, H). Metop
He3B)KEHOTO IomapHoro cepepnboro (puc. 8C)
BifjoOpa’kae cepeiHIO BiicTaHb MDX yciMa Imapamu
00'ekTiB y K/lacTepax i JOro pe3ylbTaTi, Xoda
Iemo 36iraloThcs i3 EHAPOTPAMOI0 32 METOAOM
Bapma, mpote He BifoOpaXkaoTh MOFIOHOCTI MiX
HlenporpaMa 3 BMKOPUCTaHHAM
HEe3B)KEHOIO IeHTpoigHoro Metony (puc. 8D),

KJIacTepaMI.

fie 3a BiicTaHb MK KIacTrepaMm GepeTbCs LIEHTP
IXHbOI Bary, He MPaLIO€ Y BUMAAKY 3 POCTMHHUMU
77
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yIpynoBaHHAMI, 10 XapaKTepU3yITbCs
KOHTMHYalbHMM posnofimoM. OTxe, HaMM, K
i B 3axigmiit €Bpomi (Ward, 1963; Kaufman,
Rousseeuw, 2005), Hai16inbII LM POKO BXXUBAHUM €
Metop Bappa.

[TpuHarigHo 3ayBaknMo, 10 popMa OTpUMaHUX
K/JIacTepiB Ha puc. 8 € JOCUTh MPaBUIbHOI,
T0OTO 30€piraloThbCsi MPOMOPIIIHI BiJHOIIECHHS.
Y 6ararpox Bumajgkax koediuieHTu 1mo oci Y
BijoOpaXkaoTh KIacK4Hy mpomopuio 1:2: 4 : 16.
30KpeMa, y HaBefleHMX IIpUK/IaJaXx IOKa3HUKU
MAIOThb 3Ha4YeHH:A, Ommsbki mo 1, 5, 10, 40, 80 abo
(puc. 9A) 1, 2, 6, 16, abo 0,05, 0,1, 0,4 (puc. 9B),
[0 XapaKTepyu3ye INpPaBMUIO "KacKally IOZBOEHD"
(kO>)KeH HAaCTYHHMIT PpOSHOAiN BimOyBaeTbcsi Ha
piBHI BABiui BUIe, HDK IOIepenHii) i 3acmyroBye

OKpeMOro aHajmisy 3 mo3uuiii ¢pakrambHOl
reoMeTpil.
BaxnumByM acmekToM aHamisy JeHJporpam

€ OLjiHKa pO3IOoAiTy 06'exTiB o oci X. Xoua
meHpporpama OyAyeTbCs Ha OCHOBI aHasmisy
cucreMu (CykymHocti) axTopiB, aje Takuii
posmofin BigoOpaka€ 3HAUYMMICTD NPOBIZHOTO
daktopa, sKkuit  Bu3Hadae [udepenuialio
BifmoBigHOI BUOIpKM CHMHTaKCOHiB (6ioTOIiB)
(puc. 9A). YV mnepuioMy BUIQJKy B IIMPOKiit
Bubipui Big [onbcpkux Tarp, Ykpaincpkux Kapnar
i Tipcpbkoro Kpumy 3miBa HampaBo poO3NOfin
BijoOpakae 3MiHy Bif Ccyxux, TepMo(dilIpHNMX,
BigkpuTux  yrpynosanb  [ipcbkoro  Kpumy
(Kr18 - Drypsidetea, Ptilostemonion echinocephali;
Krl7 - Festuco-Brometea, Bromopso tauricae,
Asphodelinetum tauricae; Krl6 - Alysso-Sedetea,
Drabo cuspidatae-Campanulion tauricae; Krl2 -
Festuco-Brometea, Androsaco-Caricion  humilis;
Kr15 - Chenopodietea, Sisymbrietalia officinale,
Bromo-Hordeion murine; Krl4 -  Festuco-
Brometea, Veronici multifidae-Stipion ponticae) no
BUICOKOTIDHMX YTPYIIOBaHb aJIbIIJICBKOTO IOSACY
(Tal - Loiseurio-Vaccinietea, Ka8 - Loiseleurio-
Vaccinietea, Ta4 - Juncetea trifidi, Ka4 - Juncetea
trifidi). Y cepepHiil 4acTMHI CIIeKTpPy po3sMilleHi
nicu. To6TO MPOBIKHMM /I TiPCBKUX CUCTEM €
BJCOTHA 3MiHa KIIMaTUYHMX XapaKTePUCTUK, IO
BM3HAYAIOTH CrIel]iKy HOACHOCTI.
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AKTya/IbHMM € NINMTaHHS WOAo 3MiHM (opmMu
IeHApOTrpaM 3aJIeXXHO Bi BUOOPY O3HAK M1
MOPiBHAHHA Ta iXHbOI KinbKocTi. CrHiBcTaBlIeHHA
HeHjporpaM 3a (OHOBUMMM ITOKasHMKaMU Pi3HUX
OKpYyTiB YKpaiHu, moOyZ0BaHNX HAa OCHOBI JaHuX 12
npoBinHNX ekodakropis (puc. 8A-H) Ta yoTMpbOX
pisHux ¢axropis (puc. 10A, B), mokaszano takmit
caMuil NOPAJOK PO3TallyBaHHA PETIOHIB, OfHAK
npy 3aMiHi kiaiMaTmuyHOoro mokasHuka (Tm) Ha
enaciunmii (Sl) cTernoBi perionn CTalTb OIVHKINMU
IO MiBAEHHIIMX KPUMCBKMX, a npu Tm - Jo
MiBHIYHINIMX iCOCTENOBUX PErioHiB, a KPUMCHKi
CYTTEBO BiJIMEKOBYIOTbCA.

KpiMm HaBefeHux mnpuxmafiB B reo6oTaHini
pyu  OCTi/pKeHHI Tomonoriunol audepeHianii
BUKOPUCTOBYIOTh  iHIIi
apceHan MeTOJiB, Ha AKX MU HE 3YNMHAINCA.
Ko>xunit MeToj Ma€e cBOI MOXK/IMBOCTI, 0OMeXKeHH,
He € yVHiBepca/bHMM i HapiitHuM. Bubip meropnis
3a7IeKUTh BIiJl IOCTaBI€HOI MeTU, a HafilHICTb
pe3y/IbTaTiB BUMarae epeBipKy OTPMMaHNX JaHUX
pisHMMU crIOCO6aMU Ta IXHE MOPIBHAHHS.

OigxXoay Ta BEIUKUIA

BucHoBxnu

Ha ocHOBi Bce6iYHOrO Ta IIMPOKOrO aHAI3y
mifXomiB i KiIbKICHMX  MeTOmiB  0OpoOKuU
maHux GiToiHOMKaLii HaBeZeHO IPMKIALY, IO
imocTpyloTh SIK eQeKTVBHICTb BUKOPMCTAHHS
OJTHUX METOVIK, TakK i HeMIOIi/IbHICTD
BUKOPUCTAHHA iHIMX. Y pesynabrari Bubopy Ta
BUKOPUCTaHHA BIiJIIOBIJHNX METOJiB BJAETbCS
Bif0OpasuTy BaXX/IMBi €KO/IOTiYHI XapaKTePUCTUKN
POCNMHHMX YTPYIIOBaHb, OLIIHUTY XapaKTep IXHbOI
Tomonoriynol audepeHuianii, 1mo BiZoOpa’kalTh
B- meHOpi3HOMaHITTS, a BifTak BUKOpUCTATH TaKi
JaHi 3 MeTOK IIPOTHO3YBaHHA, MOJENTIOBAHHA
3MiHM Ta pO3BUTKY 6ioleH03iB. Cepep LIMPOKOTO
Ta PI3HOMaHITHOTO CIEKTPY CyYaCHUX METO[iB
CIIiJ; OPiEHTYBATUCh HA Ti, AIKi JAIOTH BiJIIOBib Ha
KiHIIeBUII pe3y/IbTaT, METY, AKY IIOBMHEH CTaBUTU
¢axiBenb. PasoM 3 TUM, BUKOPMCTAaHHS Pi3HUX
METOZIB, CIOCOOIB PO3PaxyHKY HA€ MOXXIUBICTDH
IIEePEBIPATH NOCTOBIPHICTD PE€3Y/IbTATIB, BUABIATA
OOMUIKM a00 TpWMYMHU IXHIX Bigxumens. s
OLIiHKM Tomonoriynoi pandepenuianii 6ioromis
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Puc. 9. Iennporpammu, 1o BifoOpakaloTh PO3IONIT CHHTAKCOHIB 3a XapaKTEPOM 3MiH €KOJMOTiYHMX MOKa3HMKIB Ui
IMonbcekux Tatp (Ta), Yxpaincsknx Kapmar (Ka) i lipcskoro Kpumy (Kr) (A) Ta 6ioTormis Iipcskoro Kpumy (B), mobygosani
Ha OCHOBi PO3PaxyHKy eBKIIiIOBOI JUCTaHIlii 3a MeToloM Bapma

Fig. 9. Dendrograms reflecting the distribution of syntaxa according to the nature of changes in ecological indicators for
the Polish Tatras, the Ukrainian Carpathians, and the Mountain Crimea (A) and biotopes of the Mountain Crimea (B),
constructed based on calculation of the Euclidean distance using the Ward method

A: Tal - Loiseurio-Vaccinietea; Ta2 — Tlaspietea rotundifolii; Ta3 — Salicetea herbacea, Ta4 - Juncetea trifidi, Ta5 - Elyno-
Seslerietea; Ta6 - Asplenietea trichomanis; Ta7 - Mulgedio-Aconitetea; Ta8 - Vaccinio-Piceetea; Ta9 - Querco-Fagetea;
Kal - Asplenietea trichomanis; Ka2 - Thlaspietea rotundifolii; Ka3 - Salicetea herbaceae; Ka4 - Juncetea trifidi; Ka5 -
Carici rupestris-Kobresietea bellardii; Ka6 - Elyno-Seslerietea; Ka7 - Mulgedio-Aconitetea; Ka8 - Loiseleurio-Vaccinietea
Ka9 - Molinio-Arrhenatheretea; Kal0 - Calluno-Ulicetea; Kall - Vaccinio-Piceetea; Kal2 - Quercetea robori- petraeae;
Kal3 - Querco-Fagetea; Kal4 - Quercetea pubescenti-petraeae; Krl - Querco-Fagetea, Dentario quinquefoliae-Fagion
sylvaticae (Lathyro aurei-Fagetum); Kr2 - Querco-Fagetea, Dentario-Fagion (Ranunculo-Fraxinetum excelse); Kr3 - Querco-
Fagetea, Dentario-Fagion (Lasero trilobi-Carpinetum betuli), Kr4 - Querco-Fagetea, Paeonio dauricae-Quercion petraeae;
Kr5 - Quercetea pubescenti-petraeae, Carpino orientalis-Quercion pubescentis (Carici michelii-Quercetum pubescentis);
Kr6 - Quercetea pubescenti-petraeae, Elytrigio nodosae-Quercion pubescentis; Kr7 — Quercetea pubescenti-petraeae; Carpino
orientalis-Quercion pubescentis (Physospermo-Carpinetum orientalis); Kr8 — Erico-Pinetea, Carici humilis-Pinion kochianae;
Kr9 - Erico-Pinetea, Brachypodio rupestris-Pinion pallasianae; Kr10 - Quercetea pubescenti-petraeae, Jasmino-Juniperion
excelsae; Krll - Molinio-Arrhenatheretea, Arrhenatheretalia, Trifolio-Brizion elatioris, Helictotricho-Bistortion officinalis;
Kr12 - Festuco-Brometea, Androsaco-Caricion humilis; Kr13 - Festuco-Brometea, Adonidi—Stipion tirsae; Kr14 - Festuco-
Brometea, Veronici multifidae-Stipion ponticae; Kr15 - Chenopodietea, Sisymbrietalia officinale, Bromo-Hordeion murine;
Kr16 - Alysso-Sedetea, Drabo cuspidatae-Campanulion tauricae; Kr17 — Festuco-Brometea, Bromopso tauricae, Asphodelinetum
tauricae; Kr18 - Drypsidetea, Ptilostemonion echinocephali.

B: C1 - mpicHoBogHi 6ioTomy; D1 - 6omotHa Ta npubepesxHo-BogHa pocmnHHicTh; E1 — nyku; E2 — crenn; E3 — mycrtuma;
E4 - 6ioTonu Ha BifKIafax 0cagoBMX Ta KpuUCTanivHuX nopim; E5 — caBanoigy; F3 — mucTomagHi yarapHuKy Ha aBTOTEHHIX
rpyuTax; F4 - Hemucromapui yarapuuky; F5 — 6ioTomy yarapHmkiB Ha amoBiaabHuX Bifknapax; F7 — ¢puranoign; GI -
muctani micn; G2 - xBonHi micu; G3 - MilmaHi MUMCTAHO-XBOVHI micu; G4 — MilaHi AMCTONamHO-BiuHO3eneHi micu; H2 -
MTOTONM 0CafoBMX KapboHaTHuX BinkaaxiB / Cl - freshwater habitats; D1 - reedbeds and marsh habitats; E1 - meadows;
E2 - steppes; E3 - heath grasslands; E4 - habitats occuring on alkaline substrata; E5 - savannah-like habitats; F3 - deciduous
shrubs on autogenous soils; F4 - nondeciduous shrubs; F5 - shurbs occuring on alluvial deposits; F7 - friganoids; G1 -
deciduous forests; G2 - coniferous forests; G3 - mixed deciduous-coniferous forests; G4 - mixed deciduous-evergreen
forests; H2 - lithohabitats on sedimentary carbonate deposits
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Puc. 10. 3MiHa CTPYKTYpH [ieHpOrpaM eKOJIOTiYHMX ITOKa3HMKIB perioHiB 3a/IeXKHO Biff KibKOCTi ekodaKTOpiB Ta iXHBOI
3amiHn. A: moenHaHHs exonoriunux ¢axropis Hd, Nt, Rc, Tm; B: moepnanus exomoriunux ¢axropis Hd, Re, Nt, SL

[TosHauenHaA guB. Ha puc. 8

Fig. 10. Changes in the structure of ecological indicator values dendrograms depending on the indicators number and their
replacement. A: combination of Hd, Nt, Rc, Tm ecological indicator values; B: combination of Hd, Rc, Nt, Sl ecological

indicator values. See legend in Fig. 8

HAMM  ampoboBaHO MeToxM rpadivHoro Ta
CTaTUCTUYHOTO aHami3iB (6e3TpeHOBMII aHasIi3
BiIIOBiHOCTeI, KIAacTepHMII aHaii3, HoOymoBa
JOeHJporpam, KOpeTALiTHUX
AKi  BimOOpa)kaloThb XapakTe-
(bioTormis),
CKIAMHICTh i MiX
HUMM Ta 3O0BHIIIHIMM 4YMHHUKaMu. Pasom i3
TUM, IpeJCTaB/IeHi MeTOAM He BUYEPIYIOTbCA
HaBeJEHUM IIEPETiKOM aHaJli3y [aHMX, OIiHKa
SAKUX MOYKe OXOIUTIOBATH Bif| IIeHOTUYHO-BUIOBOTO

IIVKJIOTPaM,

B3a€EMO3B A3KiB),
PUCTUKM POCIVHHUX YTPYNOBaHb
pi3sHOMaHITHICTD 3B A3KiB

70 EKOCUCTEMHOTO PiBHA.

Takmit  daxTuyHMit  Marepian
OEeHOTUYHUX JOCHiIKeHb € OCHOBOIO KiJIbKiCHOI
OL[IHKI TUIIO/IOTiYHOL (cMHTaKCOHOMIYHOI),
TOIO/OTiYHOI Ta perioHanbHOI AydepeHmianii,
TO6TO OLiHKM a-, [P-, Y-LeHopisHoManiTTs. Ili
KiZIbKICHI ~ IIOKaSHMKM  O3HAK, XapaKTepUCTUK
POCIMHHMX YTPYIIOBaHb 3HAXOIATb BMKOPUCTAHHA
npu  kiaacudikanii Ta ouiHui 6ioTomiB, IXHBOI
naHpmadTHOl CTPYKTYpu (eKoMep), palioHyBaHHS
(exoxop), pO3BUTKY, CTIMIKOCT 1O BIUIVBY 30BHIIIHIX

€KOJIOTO-

YUHHMUKIB, ITpOTHO3yBaHHsA Ta MOJETIOBAaHHA 3MiH
80

POCIMHHOIO NOKpMBY. Mo)XHa O4YiKyBaTy, IO Y
HepPCHeKTVBI reoboTaHikKy OymyTb pO3poOOIATH,
YIOOCKOHA/MIOBAaTU Ta INMpIIE BUKOPUCTOBYBATHU
Cy4acHI MeTOAVKM, MigXogy IHIIMX 30KpeMa
MaTeMaTUKO-KiOepHeTUYHUX [UCLUIUIH, OCKiIIbKA
6arato HaraJbHUX eKOTOTIYHNUX NTAHB, [TOB A3aHUX
i3 HeNMHITHMM PO3BUTKOM, €EMEPIPKEHTHOIO 3MiHOK0
BIIACTMBOCTEN €KOCUCTEM, IIOIIYKOM KPUTUYHMX
HOPOTiB, He BAETHCS PO3BA3ATU TPARULIIHIMU
METOJJaMM.

JoTpuMaHHA eTUYHIX HOPM

ABTOpM IOBiJOM/SAIOTH NPO BiACYTHICTH Oymb-
AKOTro KOHQIKTY iHTepeciB.
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MeropyyHi acriekTy cuHITOIHANKAIITHOTO aHaIi3y TomoNOrivHOI fudepeHIianii 6ioTomis

Ya.P. DIDUKH!, Yu.A. VASHENIAK!, A.A. KUZEMKO!, Yu.V. ROSENBLIT!, 0.0. CHUSOVA!

! M.G. Kholodny Institute of Botany, National Academy of Science of Ukraine,
2 Tereshchenkivska Str., Kyiv 01601, Ukraine

Methodological aspects of synphytoindication analysis of topological differentiation of biotopes

Abstract. The advantages and disadvantages of some most common methods of quantitative analysis used in processing of
synphytoindication data were analyzed. These methods enabled reflection of important ecological characteristics of plant
communities and assessment of the nature of their topological and regional differentiation characterizing a-, p-, y-diversity.
We also examined current debatable issues regarding the use of scales of ecological indicator values and methods of their
correct comparison based on bringing to a single "denominator". The visual aspects of the gradient analysis used in assessment
of topological differentiation of habitats based on the establishment of various types (vector, combinative and complex) of
ecological and coenotic profiles are considered. We focused our attention on the application of optimal models of ordination
methods (detrended correspondence analysis — DCA, non-metric multidimensional scaling — NMDS). The use of cluster
analysis reflected in various methods of dendrogram constructing was evaluated. The analysis of the above methods allows
us to evaluate the efficiency of their use in various aspects of synphytoindication techniques. This allows us to use such data
for forecasting and modeling biocoenoses changes and development, for assessment and classification of biotopes, landscape
structure (ecomer), zoning (ecochor), as well as for evaluation of the resistance of vegetation to the influence of external
factors. The methods and approaches of mathematics and cybernetics are expected to be more widely used in geobotany
in the future, since many pressing ecological issues related to non-linear development, emergent changes in the ecosystems
properties and search for critical thresholds cannot be solved in a traditional way.

Keywords: cluster analysis, dendrogram, ecological scales, environmental factors, habitat, methods of ordination,
synphytoindication, topological differentiation, vegetation
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EKONOro-1eHOTMYHAa XapaKTePUCTUKA "TOKYYa€EBCHKMUX
micocmyr KipoBorpaacskoi o6macri

ITonina A. TETBMAH
InctutyT 60Tanixn im. M.I. Xonoguoro HAH Ykpainu, Byn. TepewenkiBcbka 2, Kuis 01602, Ykpaina

Anpeca 1A mucTyBaHHA: poli-getman@ukr.net

Pedepar. Ha ocHOBI MeTOfIiB moIepedHnx TpaHCeKT i (iToiHAMKALIl HABEAEHO Pe3y/IbTATH AHA/II3Y eKOIOr0-LeHOTIYHOTO
CTaHy "HOKY4aeBCbKMX' MOJIE3aXMCHUX TICOCMYT Ta iXHiX 3aKpalikiB y Me>xax KipoBorpagcpkoi o6macTi. Y pesyibrari aHammisy
eKOJIOTIYHMX OCOOIMBOCTEl 3aXMCHUX MICOCMYT ITOKa3aHO MOETHAHHS PISHMX eKOMOTiYHMX YMOB, AKi XapaKTepusyITb
yMOBM GOPMYBaHHA POCTMHHOTO NMOKPUBY. I10jaHO OIMC CYYaCHOTO CTaHY YTPyIOBaHb 1icOCMYT. BUABIEHO perioHambHO
pisxicamit Bup pocimu KipoBorpagcekoi obmacti — Convallaria majalis. BcTaHOBIEHO, 1O HOCHKEHI TiCOCMYTH
copmoBaHi B TCO-TyYHNX Ta JCO-CTETOBUX yMOBaX. AHasli3 IIEHOTMYHUX OCOOMMBOCTEN BCIX MOCTIIKEHMX TiCOCMYT
3aCBi/[YMB, 1[0 BOHM MAlOTh MOAIOHMIT BUJOBMII CK/IaJ] i CTPYKTYpPY yrpynoBaHb. "[loKydaeBchbki' micocMyrn moTpebyiorh
TIOA/TbIINMX MOHITOPMHIOBYX JIOCTi/IKEHDb 3MiHV CTPYKTYPH HacaJ[)KeHb, PO3IOBCIO/KEHHA Ta MOsBY HOBMX BUJIiB POC/INH,
BiJIC/IIIKOBYBaHHA 3MiH €KOJIOTiYHOIO Ta CaHiTapHOIO CTaHYy.

Kro4oBi cmoBa: ekoToII, 1icocMyra, IpupoiHo-3anoBinHmit GoHf YKpaiHm, TpaHCeKTa, GiToiHAMKaLliA

Beryn (Helevera,

CBOTO 3Ha4Y€HHs Ta aKTYyaJTbHOCTI

o . Tymokhina, 2011). Takum unHOM OYIIO 37iliCHEHO
ITonesaxmchui micoBi cmyrum - e IITy4Hi Hacap-

JKEHHA JIHIIHOTO TUIly, CTBOPEHI I/IA 3aXUCTy
CiIbCBKOTOCIIOIAPChKMUX  YTifib Bifl HETaTMBHOTO
BIUIVBY NIPMPOJHUX Ta aHTPOIIOreHHMX (PaKTOpiB

HaCa/DKEHHSA  IPYHTO3aXMCHUX  JICOCMYT,  AKi

ABJISIIOTH  COOOI0 ILIKaBUIT /1iCOMeTiOpaTUBHMI

o6'ext kinma XIX cromirrs, Bigomumit  AK

(Pravyla..., 2020). Ines saxmcry momiB Ta capn6b
TCOBMMM HacaJKeHHAMMU BUHMK/IA y 3eMIepobiB
IIOCYLIIMBOL CTeNOoBOI 30HU. byno BigmiveHo, mo
BpOXKall CiTbCbKOTOCNIOfAapChbKUX KyIbTyp y Cremy
ta Jlicocreny 6yB Bummit mo6mmusy miciB. Taxi
CIIOCTepe)KeHHS HAIITOBXHY/IM 3eM/IeBTACHUKIB
BICAJ)KYBaTy JepeBa CMyTaMM [ 3aXMCTy 3eMIl
Biff eposil Ta OTpMMaHHA CTabiMbHUMX BpPOXKAIB
(Lazurenko, Chepurda, 2015).

Ha ocHOBi pesynbTaTiB BIacHUX MOCITiIPKEHb
B.B. Jloxky4ya€eB 3alpOIIOHYBaB KOMIUIEKC 3aXOfliB
3 OXOpOHM IpYHTIB Bij eposii Ta po3pobus
nporpamy 60poTbOM 3 Hel, fKa He BTpaTmia

"moxyuaeBcbki micocmyrn” (Andriyenko et al,
1999). Mera BuCaIPKeHHA NUX JiCOCMYTr Oyra
KOMIUTEKCHOO: TT060pOTH MMIOBI Oypi, migByummTy
BPOXKAJHICTh  CiZTbCBKOTOCIIOAPChKUX  KY/IBTYP,
3MiHuTM Mikpokimimar arpomaHpmadtTy. Taxi
JCOCMYIM MaOTh BEIMKY LiHHICTD JI BUBYEHHA
3aXMICHUX BJIACTMBOCTEN JIiCOHAcaJXeHb, JOr0
BIUIMBY Ha IiJBUILIEHHA BPOXKAMHOCTI, a TaKOX
AK JOCBifl 31 CTBOPEHHSA 3aXMCHUX CMYT Y CTeIly.
3aBOAKM IOJIE3aXMCHUM JIiCOCMYTaM  BJJA€ETbCA
3aTpUMaTy BITPOBI IIOTOKM Ta BOJIOTY B IPYHTax

(Rybak, Myrza-Sidenko, 2019).
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EKo110ro-1ieHOTNYHa XapaKTepUCTIKa "IOKy4aeBChKuX ' micocmyr Kiposorpazncbkoi o6macti

"Iloky4yaeBCbKi' TCOBi CMyrM € YyHiKaTbHUMU
jmicoMenmiopaTuBHMMH ~ 00'€KTamy, yBara o
Akux Oyma cucremarnyHow. BrmB micocmyr
Ha MIKpPOKJIiMaT NpUIEININX IIO/iB, IPYHTOBY
POAIOYICTL Ta YpOXKail CilIbChKOTOCIIOAAPCHKUX
KyneTyp pocaimkysas C.T. Mycienko (1949-
1952 pp.), BIUIMB JCOBUX CMYT Ha POAIOYICTDb
rpyuriB BuB4aB M.®. Tamox (1957-1958 pp.),
OCTATOYHi BMCHOBKM IIOfI0 3a3HAYEHMX BIIIMBiB
Oymu omy6mikosani y mpansax €.C. Yeborapboa
(1957 p.), C.T. Mycienko (1958 p.) Ta M.®. Tanok
(1961 p.) (3a Lazurenko, Chepurda, 2015).

Pimennam KipoBorpascbkoro 06/IBUKOHKOMY
Ne 577 Big 30.12.1968 3 MeTol0 30epexKeHH:
MOIe3aXMCHUX JIiCOBMX CMYL, CTBOPEHMX 3a
npoektoM B.B. Jloky4aeBa, i Takmx, 10 MaroTb
BeIMKY HAyKOBY IiHHIiCTb, Oy/lI0 CTBOpEHO
6oTaHiYHI ~ HDAMATKM  OPUPOAU  MiCLIEBOrO
3HaueHHs: '[lonmesaxmcHa micoBa cmyra Ne 17
"ITonesaxucHa jicoBa cmyra Ne 2", "TlonmesaxucHa
micoBa cmyra Ne 3", "IlonesaxmcHa micoBa cMyra
Ne 4" (Myrza-Sidenko, 2017).

AKTyanbHIiCTh MOCTiI>KeHHST 06yMOBHeHa
HeOOXiJHICTIO IeTa/IbHOTO BYUBYEHHS €KOIOTiYHOTO
CTaHy 3aXMCHMX JICOCMYI Ta IXHIX 3aKpaliKiB
Ha OCHOBI KOMIUIEKCHMX MeTomiB (MeTomu
HOIepeYHNX  TpaHCeKT Ta  (iroingukanii)
IIA  TOJA/bIIOTO  MOHITOPUMHIY  BUIOBOTO
Ta IEHOTMYHOrO 0ararcTBa, BCTAHOBJICHHSA
eKOJIOTIYHMX  3aKOHOMipHOCTell  (OpMyBaHH:
3aXVMCHMX JIICOBUX CMYT i 3aIIPOBAJ)KEHHA ILJIAXIB
IXHbOTO BiTHOBJIEHHSI Ta ONTUMi3alrii

Mera momArae |y  [gOCHIiIKeHHi
LEHOTMYHOI ~XapaKTePUCTUKY HOKYYa€BCHKUX'
HOJIE3aXUCHNUX JICOCMYT, SIK eTaJIOHHUX 00'eKTiB
IOPiBHAHHA CTaHy PerioHa/JIbHUX JTiCOCMYT.

€KOJIOro-

Marepianu Ta MmeTOAU

ITonboBi pmoOCHif)KeHHA NPOBOAMIM HANPUKiHIL
gyepBHs 2021 p., Oymo 3pobrmeHo 120 moBHUX
re00OTaHIYHNX OMNCIB IOTI€3aXMCHUX JICOCMYT
Ta IXHIX 3akpalikiB, 3akmajgeHo 40 ekonoro-
HeHOTMYHMX npodimiB (Ha KOXHY JicocMyry
3pobneno mo 10 mpodini). leoboTaniuumit ommc
[I0JIe3aXMCHMUX JIICOCMYT Ta IXHIX 3aKpaliKiB
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pOBOJMBCA OKOMipHMM MertopoM. Ilim dac
OINCY BKa3yBajll MiCLIe3HaXO[ KE€HHs JIiCOCMYTH,
KOOPJIVHATY, NIMPUHY Ta NOBXWHY JIICOCMYTU 3a
poriomororo  Google Maps (https:/www.google.
com/maps/), KiIbKiCTb psAZAiB, BU3HAYAIM TUII,
KOHCTPYKIIiIO (rizpHa, NIPOIYBHA,  @XKYpPHa,
@KYPHO-IIPOAyBHA). BusHavamm posramryBaHHA
JIICOCMYT Yy IIPOCTOpPi 3a [OIIOMOIOX KOMIIACY,
PYJETKOI0  BUMIpPIOBalIM  JOBXUHY  MDKpPAZb,
BiIcCTaHb MDXK TOJIOBHMM IIOpOJaMU Ta JAiaMeTp
cTOBOypa [iepeB, BUKOPMCTOBYIOUM OKOMIipHMII
METOJl BKa3yBa/Il BUCOTY JiepeB, 3IMKHEHHSA KDPOH,
AIPYCHICTD, IPOEKTVBHE IIOKPUTTA YarapHUKOBOTO
Ta TPaB'sSHOTO SPYCYy, HAasABHICTb MOJIOZOTO

migpocty Ta HOBHMII (DIOPUCTUYHMII  CKIIaf
nicocmyr.  Exornoro-nenHotnyne mpodinoBaHHA
micocMyr  Ta  IXHIX  3aKpaliKiB  IPOBOAWIN

MeTofioM TpaHceKT. Ileit meTopn 6yB aflalTOBaHU
KO O00'€KTy [OCHKEeHHs, TOMY TPaHCEKTU
BM3HAYA/INCS MOTEPEKOBUM 3pPi30M — '3aKpariok-
nicocmyra-3akpaitok'. KoxxeH mpodinp ckmamaBcs
3 3 ommciB (3aramom 120 omucis). ITpoBemeHo
CTaTUCTMYHY 0O6poOKy Ta YHidikamito maHNX
JUIA pelpe3eHTaTUBHOI Bidyanisanii npodinis (4
npodini). Exonoriuna xapakrepucTika HajaHa 3a
pesynbratamMmu 06poOKM TreoOOTaHIYHMX ONMNUCIB
MmetomoMm (itoingukanii (Didukh, Plyuta, 1994;
Didukh et al., 2000; Didukh, 2011). Takox MmeTomoM
diroinpmkanii BU3HaYanmM Taki €KOJOTiYHI Ta
emadiuHi XapakTepucTUKN: Bomoricts IpynTy (Hd),
3arajJIbHMIL CONIbOBUII PEXUM IPYHTY (TpOdHICTD)
(S1), kucnorHicTs rpyHTY (RC), BMicT MiHepaIbHOTO
asory (Nt) ta BmicT kap6onariB (Ca) y rpyHTi,
tepmiunnmit pexxum (Tm), konTuHeHTaNbHICTH (Kn),
MoposHicTb (kpuopexum) (Cr), ocsitnenicts (Lc)
Ta apUOHICTBb-TyMifHicT (oMbpopexum) (Om).
3a momoMororw KoMil'oTepHoi porpamu Turboveg
2.79 (Hennekens, Schaminée, 2001) cTBOpeHO
6a3y maHux. BusHayamu HasABHICTH perioHaJbHO
pinkicHux Bupis (Andriyenko, Peregrym, 2012).
O6'ektoM pocmimKeHHs € 4 "HOKy4aeBCbki"
MOJIe3aXMCHI  ICOCMYTHM, IO PO3TAIIOBaHi Yy
Mexax ypounmma “JlokydaeBcbki  micocmyrm”
OnukiiBcpkoro  micHunTBa  HoBoykpaiHCbKOTO
paiitony KipoBorpazcpkiit o6macti. [TpoctaraioTbes
3 MIBHIYHOTO 3aXOfly Ha MiBJAEHHMI CXif
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HepIeHUKy/IApHO aprourrixy M30 (Crpuir -
Tepromins - KponmBHunpkmit — 3HaM'AHKa -
Jlyraucek — IsBapune). 3a reo6oraHiuHUM paito-
HYBaHHAM JIiCOCMYIM 3HaxXOHATbCS B CTEIOBIil
3oHi  Dbysbko-JJHinposcbkoro  (KpuBopisbkuit)
OKPYTY Pi3HOTPaBHO-37TaKOBUX CTeIiB, OaiipauHux
JICIB Ta POCAMHHOCTI TPaHITHUX BifiCIOHEHD
(National..., 2007). 3a disuxo-reorpagivaum
pO3TalllyBaHHAM BOHM HajexXaTb Ao IliBgeHHo-
HOPUAIIPOBCHKOI  CXiZHO-BMCOYMHHOI  obrmacTi
(National..., 2007). 3arampHa IIOmja IIOJI€3a-
XVCHMX CMYT cKkmafiae 43,5 ra (Andriyenko et al,
1999).

3rigHo mo TakcauiitHoro omnucy OHUKIIBCHKOTO
nicanurBa, "TlomesaxycHa micoBa cmyra Ne 1" mae
XapaKTepUCTUKY TOTIOBHUX Iopif Ak 6/13443+bPC,
"TlomesaxucHa micoBa cmyra Ne 2" 9113143,
"TlonesaxucHa micoBa cmyra Ne 3" 8432113,
"TlonesaxucHa nicoBa cmyra Ne 4" — 8532113 (113 -
,u'y6 spuyananit; A3 — sgcen 3BmuanHuit; bPC —
6epect) (Taksatsiynyi opys..., 2020).

PesynbraTi Ta 06rOBOpeHHA

"TlonesaxucHa micoBa cmyra Ne 1" (micocmyra
Ne 1) cTBOprOBasach 3a JIepeBHO-TIHbOBUM TUIIOM
3 BuUKopucraHHaM Quercus robur L., Fraxinus
excelsior L. Ta Ulmus minor Mill. Jlicocmyra mae
TOOBXMHY 3259 M, mupuny 46 M, mromy 14 ra.
3a KOHCTpYKLi€lo € minbHOK0. KinbkicTb pAniB
y cMmysi — 22. BifcraHb MK fepeBaMm y pAni -
0,75 M, mixpagga — 1,5 M. Ulmus minor 6yB
BIJIaJIEHNII B XOZi JOITIALY 3a JIOIIOMOTOI0 BI/IpY6OK
1 BiTHOB/IIOBABCA /MIIE B CEPeHill Ta MiBAEHHIN
YaCTMHI 3axucHOL micocMyru. Bmcora romoBHMX
mopif — 28-25 M. XapakTepHOI 0COOMMBICTIO i€l
NCOCMYTU € Te, IO 3aXUCHY BUCOTY (OPMYIOTH
mepeBa E excelsior. Ilepmmit pmepeBHMit spyc
neHo3y ckmajaloth Q. robur Tta E  excelsior,
3iMKHeHiCTb KpoH 0,6; mpyrmii JepeBHMII ApyC —
U minor (0,4); mimpict mnpencraBnennit Acer
tataricum L., Morus nigra L. Tta Aesculus
hippocastanum L. (0,1); garapHMKOBUIL sIpyC
BifICYTHII; TpaB'siHUII sApyc LeHO3y (IPOEKTUBHE
nokputts 15%) - Galium aparine L., Chelidonium
majus L., Fallopia convolvulus (L.) A. Léve, Elytrigia
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repens (L.) Gould, Lamium maculatum (L.) L.,
Alliaria petiolata (M. Bieb.) Cavara & Grande,
Geum urbanum L. ta Stellaria media (L.) Vill.

"TlonesaxucHa nicoa cmyra Ne 2" (micocmyra Ne
2) mae 19 psapiB moBxuHOI 3492 M, ii mupuHa —
46 M, mnoma - 16 ra. KoHcTpykuia saxmcHoi
nicocmyru winbHa. IlMpuna monsa MiX mepuioro
Ta [PYrol cMyromo ckmagae 1370 M, mo 3a
CY4YaCHMMM YMHHUMY HOPMATVBaMM He BifTIoBiTae
ontyManbHuM 3HadeHHAM (Pravyla..., 2020).
[Ipy cTBOpeHHi cMyIM 3aCTOCOBYBABCS JEPEBHO-
YarapHMKOBWIT TuI, Oymy Bukopuctani Quercus
robur, Fraxinus excelsior Ta Caragana arborescens
Lam. fx i B mepmomy Bumagky, Ulmus minor
OyB BUJaneHMii, ajle He IOHOBUBCA. JlepeBocTaH
1eHo3y chopMoBaHmil yucTuM Q. robur, 1o Ha
HOOAVMHOKNX JiIAHKAaX fAK BUKTIOUEHHSA M€ Yy
cxnapi E excelsior. BucoTa micocMyru He niepeBuILye
25-26 M. YarapHuKoBuil Apyc Ha/I3BUYAITHO J0Ope
possunyTHit. [lepumit fepeBHMIt sApyc GOpMyIOTh
Q. robur (0,7) Ta mooguHOKi ocobunu F excelsior;
qarapHukoBuit sipyc (15-20%) — Prunus stepposa
Kotov (Prunus spinosa L. sensu lato), Caragana
arborescens Lam., Sambucus nigra L., Euonymus
europaeus L.; Tpas'saunit sapyc (10-20%) — Fumaria
officinalis L., Chelidonium majus, Galium aparine,
Geum urbanum, Ballota nigra L.

"TlonesaxucHa micoBa cmyra Ne 3" (micocmyra
Ne 3) cknmamaerbes 3 20 psafiB, Mae JOBXMHY 2497 M,
mumpuny 40 M. IIupuHa MiDKCMYroBOro o
MK micocmyramm Ne 2 ta Ne 3 — 700 m. Bucora
TOJIOBHUX THIOpif He mepesBuumye 25-26 M. Ile
HepeBHO-YarapHUKOBUMII TUIL [ CTBOpeHHS
micocmyrn O6ymu  BukopucTaHi Quercus robur,
Fraxinus excelsior, Caragana arborescens. Ileprnit
IlepeBHUII ApYC LieHO3y npefcTaBnenuit Q. robur ta
E excelsior (0,7); npyruit nepeBuuii sspyc — Gleditsia
triacanthos L. (0,5); varapaukosuit spyc (5-10%) —
C. arborescens, nippict — Acer campestre L. (0,5-
1%), Morus nigra (0,5%); Tpas'samit sipyc (10%) —
Galium aparine, Chelidonium majus, Anthriscus
sylvestris (L.) Hoffm.

"TlonesaxucHa micoBa cmyra Ne 4" (nmicocmyra
Ne 4) ckmapjaerbca 3 21 psAmy, Mae HOBXUHY
1131 M, mmpuny 40 M. Bucora pepeBocrany
micocmyru carae 25-26 M. Koncrpykuia panoi
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EKo110ro-1ieHOTNYHa XapaKTepUCTIKa "IOKy4aeBChKuX ' micocmyr Kiposorpazncbkoi o6macti

3aXMCHOI JicocMyTu (mepeBHO-TiHBOBOTO
TUITy) — LIiTbHA. i cxmap NpeJCTaBIeHUI TaKUM
YMHOM: IIepluii fepeBHuUit spyc — Q. robur ta
E excelsior (0,6); npyruit sapyc — U. minor (0,4);
ninpict - Acer platanoides L. (0,1); yarapHuKoBuit
apyc (2-8%) - Euonymus europaeus, Crataegus
monogyna Jacq., Prunus stepposa; TpaB'sHUIL spyc
(20%) - Galium aparine, Chelidonium majus,
Leonurus  quinquelobatus ~ Gilib.,  Polygonatum
odoratum (Mill.) Druce, Geum urbanum, Lamium
maculatum, Fallopia convolvulus, Elytrigia repens,
Convallaria majalis L. (perioHanpHO pifKicHMit BUJ,
(Andriyenko, Peregrym, 2012)).

3rifHO [0 TaKCalliIHOTO OMIICY, XapaKTepUCTUKA
llepeBOCTaHy CIIBIAJAE 3 JAHUMM, OTPUMAHVMMU

IIiJ] Yac HAIINUX JTOCTiKeHb.

ExonoriyHa XxapakTepuCcTUKa pOCTMHHOTO
HOKPUBY

3a pgomomoroio Metony diroingukanii (Didukh,
Plyuta, 1994; Didukh et al., 2000; Didukh,
2011) s3pilicHeHO aHami3 eKOJOTiYHOrO CTaHY
POCINMHHOTO HOKPI/IBY JOTUPDHOX IIONIE€3aXMCHUX
micocMyr Ta IXHIX 3aKpailKiB, €KOJIOri4yHa
XapaKTepUCTUKa HaJaHa 3a 11 eKolorivHMMu
¢daxTopamu (puc. 1).

AHanis €KOJIOTIYHNX

DOCHIKYBaHMX JIICOCMYT Ta IXHIX 3aKpaliKiB

MOKa3HUKIiB

3a ¢akTopom Bonorocti (Hd) moxasas, mo Bci
YOTUPHU JIICOCMYTU MAXOThb YMOBM CBIXKUX JIiCO-
JYyYHUX €KOTOIB 3 IOBHUM IIPOMOYYBAaHHAM
KOPDEHEBMICHOTO Iapy TIpPyHTy omajamMmu i
TanuMM BojgaMyu - Me3odiTHi ymoBu. Ane Ha
puc. 1A Bupno, mo iToneHo3M 3aKpaiikiB
BifpisHAIOTbCA Bif diToneHosy micocMmyrm i
MaloTb cyOMe3odiTHI ymMOoBM - cyxyBati jico-
JYy4Hi €KOTONM 3 IIOMipHMM IIPOMOYYBaHHAM
KOPEHEBMIiCHOTO IIapy IPyHTY. Takox pns ycix
micocMyr xapakTepHi remirifpokontTpactodobHi
YMOBUM — €KOTONM 3 IIOMipHO HEpPiBHOMipHUM
3BOJIOKEHHAM KOPEHEBMIiCHOTO IIapy IPYHTY.
Ha puc. 1A, B, D nomitHO KopenAmilo Mix
€KOJIOTIYHUMMI MOKa3HMKaMUI micocMyr

Ta  IXHiIX  3akpalkiB. IluMm  3akpalikam
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IpUTaMaHH] reMmiriipokoHTpacTodinbHi yMoBU
(HepiBHOMIipHE 3BOTOXKEHHS).

Benuke 3HayeHHA [/I PO3BUTKY pOC/INH,
OKpPiM ONTUMAa/JIbHOIO TiJPONOTIYHOTO PEXUMY,
Ma€ [OCTaTHE 3a0e3leYeHHA MiHepaJbHUMMU
CIIOTyKaMU, HacaMIepey, BigIIoBigHOTO
3arajJbHOCO/IbOBOTO pexumy. Amnarnis
pesynbTaTiB JOCTiIPKYBaHMX JIICOCMYT Ta IXHIX
3akpaiikiB 3a Tpodomopdamu (Sl) mokasas,
0 BCA POCAMHHICTh IPUYPOYEHA [O IPYHTIB,
mo 36aradeni comamu i3 Bmictom HCO3
4-16 mr/100 T IPYHTY, B AeAKUX TUIAX I'PYHTIB
e samumku SO3” ta Cl~ - cemieBTpodHi yMOBHL.
Ane pna sakpaiika 2 micocmyru Ne 2 xapakTepHi
eBTpo¢Hi yMOBU — 6arari, Halikpaiie 3abe3nedeHi
COnAMM YOPHO3€MM HpHM BIiJCYTHOCTI O3HAK
saconenocri (HCO; 30-50 mr/100 r rpysry,
SO%™, 3ammmox CI7).

Exoronm pocmipkeHuX 3axXMCHUX JIiCOCMYT
Ta IXHIX 3akpalikiB MaroTb HiTpodinpHi ymMoBU
(BimHOCHO 3abesmedyeHi MiHEpaTbHUM aA30TOM
rpyrTn (0,3-0,4%)). IIpote yrpynoBaHHA gpyroro
3akpaiika micocmyrm Ne 4 mae reminiTpodinbHi
yMOBY, TOOTO BiffHOCHO 6igHi Ha MiHepanbHMIL
aszor rpyutu (0,2-0,3%). Takox aHami3 mokasas,
oI0  YIPyHOBaHA BCiX YOTMPHOX  3aXMCHUX
micocMyT Ta iXHIX 3aKpaliKiB XapaKTepUsyeTbCs
akapboHatodinbHMMU  yMOBaMu  (HeTpanbHi
€KOTOIM, 10 BUTPUMYIOTH HE3HAYHMIT BMICT
kap6onatiB y rpynTi (CaO, MgO = 0,5-1,5%, cipi
I'PYHTM, CONMOHII). 3a IOKasHMKAaMM OCBiT/ICHHA
(Lc) mocnipxeni micocmyru Marothb remicryodirhi
ymoBu (HamiBTiHbOBi), a ixHi 3akpaiikm -
cyorenioditai yMoBu (HamiBOCBiT/IeH]).

Ananiz  rtepmomopd (Tm) moxasas, 1m0
OiMbUICTh  DOCTIHKEHMX JTICOCMYr Ta  IXHIX
3aKpailKiB XapaKTepu3yITbCS CyOMe30TepMHNMMU
yMmoBamu (exoromyu 3 KimpkicTio Temwra 40-50
KKan/cm?), ame Ha rpadiky Ha puc.1B momirtHO,
mWo MIA JOpPYroro 3akpaiika micocMyrm Ne 2
xapakTepHi cyOmikporepmui ymoBum  (30-40
KKkan/cm?). PesynpraTu  aHamisy  Kpiopexumy
(Cr) mokasamm, IO €KOTONM 3 YIPYIOBaHHAMM
YOTUPBOX JlicocMyT cpopMoBaHi B reMikpioiTHMX
yMmoBax (-6...-2 °C), a o6uABOX 3aKpaiiKiB BCix
YOTUPBOX JHCOCMYr B CyOKpioQiTHHMX yMOBax
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Hopora | 3akpaiiok 1 [ToneszaxucHa micocmyra Nel 3akpaiiok 2 | [Tone

Hd, Re, Nt, SI, Lc¢, fH,Tm, Kn, Cr, Ca, Om
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Puc. 1. TlonepedHi TpaHCEKT Ta PO3HOJLI POCIMHHOTO IOKPUBY 3a K/IIMaTHYHMMIY Ta efjadiIHNMI YMOBaMI IO/IE3aXUCHIX
JCOCMYT Ta ixHiX 3akpalikiB. A: "TlonesaxmcHa micoBa cmyra Ne 1" B: "TlonmesaxucHa micoa cmyra Ne 2"; C: "TlomesaxmcHa
micoBa cmyra Ne 3"; D: "Tlonesaxucha micoBa cmyra Ne 4". Exornoriuni dakropn: Hd - Bonoricts rpyHTy, Re - xncnorhicts
IpyHTY, Nt — BMiCT a30Ty B IpyHTi, S| — 3ara/bHMII CONMBOBMIT PEXXUM IPYHTY, Lc — ocBitneHicTs, Fh — 3MiHHICTb 3BOMOXKeHHsT
rpyHTy, Tm - Tepmopesxnm kmimary, Kn — KoHTHHeHTanbHicTh, Cr — Kpiopesxum Knimary, Ca — BMICT KapOOHATIB y IPYHTI,
Om - apyAHICTb-TYMifHICTD KIiMaTy (OMOpOpexum)

Fig. 1. Transverse transects and distribution of vegetation cover according to climatic and edaphic conditions. A: Windbreak
shelterbelt No 1; B: Windbreak shelterbelt No 2; C: Windbreak shelterbelt N. 3; D: Windbreak shelterbelt No 4 and their
extremities.

Environmental factors are designated as follows: Hd - soil humidity; Rc - soil acidity; Nt — nitrogen content in soil; SI -
general salt regime of soil; Lc - light; Fh — damping variability; Tm - thermal climate; Kn - climate continentality; Cr -

cryoclimate; Ca - carbonate content in soil, Om - aridity-humidity of climate (ombroregime)
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Iopora |3akpaifox 1

IMonesaxucHa sicocmyra Ne2

3akpaiiox 2(ITone
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[Tpoposxenusa Puc. 1.

Continuation of Fig. 1.

(-10...-6 °C). 3a aHaxi30M KOHTMHEHTAa/JbHOCTI
(Kn) micocmysi Ne 1 ra ii 3akparikaM IpuTaMaHHi
reMikoHTMHeHTanpHi ymoBu (131-140%), sax i
3aKparyikaM jpicocmyr Ne 2 i Ne 3. TIpote pia cammx
JIICOCMYT XapaKTepHi TeMiOKeaHiCTU4Hi yMOBM
(121-130%). Jlicocmyra Ne 4 Ta i 3akpaiikn
($bopMyIOTbCS B OAIOHNX YMOBaX.

(Om)
IIOKa3ajy, 10 JIICOCMYTM Ta IXHIi 3aKpaiiKi MaloTh

PesynbraT  aHamisy = OMOpOpEXUMY
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Me3oapupoditHi Ta cybapupgodiri ymoBw, i
JuIIe TEePINil 3aKpailoK micocmyru Ne 3 xapakre-
pusyerbcs cemiapugoditaumu ymosamu (Big —1000
no —-800 mm). [Iyia 3axparikis micocmyr Ne 1 i Ne 4
IIOKAa3HUKM OMOpOpexXuMy 3MeHuyooTbcsa. Ile
MOB'SI32HO 31 CTOKOM OIafiiB Biff 3aKpaiiKiB, IO
3HAXOJATbCA IIiJj HAXWIOM, Oe3locepefHbO MO
nicocmyr. Takum 4mHOM 30epira€Tbcsi BUCOKMIL
PpiBEHDb BOIOTOCTI MOBITPs Ta I'PYHTY. AHATIOTiYHUIT

89



II.A. TerbMan

W

TV

Ilone| 3axpaiiox 1

[Tone3axucHa icocmyra Ne3

3akpaiiok 2 |/[opora

Hd, Re, Nt, SI, Lc, fH,Tm, Kn, Cr, Ca, Om

13.00

12.00 4

11.00 4

10.00

9.00

8.00

7.00

6.00 L

C 5.00

[Ipoposxennsa Puc. 1.

Continuation of Fig. 1.

OpUHIVII  Bifirpae manpmadr i 3  gpyrum
3aKpailkoM yticocMyru Ne 3, ska 3HaXOAUTbCA O/
IOpOrY, 10 PO3TallOBaHA Ha IIiIBUIIEHHI, 3BiIKK
OIa/iy CTiKaIOTh 4O MiCOCMYTIL.

BucHoBKn

AHanmis  ekoloriYHMX  0co6nMMBOCTENl  JIOKY-
Ya€BCBKUX 3aXMCHMUX JCOCMYT CBiUUTb IIpO
HO€fHAHHS CyOMe30iTHUX Ta Me30iTHUX YMOB,
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HiTpodinmpHOCTI Ta TremiHiTpOdiNbHOCTI, TreMi-
KOHTPAcTO(DiNMbHOCTI Ta reMiKOHTpacToPoOHOCTI,
reMiKOHTMHEHTAJTbHOCTI Ta reMiOKeaHiCTMYHOCTI,
remikpioiTHOCTi Ta cybKpiodiTHOCTI, ceMmiapupo-
¢diTHOCTI Ta cybapupmodiTHOCTI, pi3HOrO CTyIeHs
HACMYeHOCTi KapOOHATaMM I'PYHTIB, IepeBaKaHHSA
HeliTpodinbHOCTi, cemieBTpodHOCTI, cyOMme3o-
TEPMHOCTI Ta TIHBOBUTPUBAJIOCTI, IO XapaKTepu-
3ye yMoBU (OPMYBaHHs JiCOCMYraMy iXHbOI
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II.A. TerbMan

exonoriunol cnenudiku. Anamiz ueHoTmuyHux  Ilogaku

0CcOONMMBOCTENl  BCIX  HOCTIPKEHMX  JTiCOCMYT . .
ABTOpKa BUCIIOBIIIOE TOJAKY iHXKEHEpy J1iCOBOTrO

rociogapctBa II xareropii JIT "OHukiiBcbkuin

nicrocn” }O.B. KpacioHky 3a HafjaHHA TakcalilHNX
JncocMmyrax. 'y INepuioMy  NEPEBHOMY  APYCl  omuciB "HOKYYa€BCHKMX' JTICOCMYT.
IIepeBaXalTh Haca/pKeHHA Quercus robur Ta

Fraxinus excelsior, AKi MalOTb I[i/IbHY KOHCTPYKIIiIO. IOTpUMAHHSA eTHIHIX HOPM
Tpas'sHuit sApyc micocMyr chopmMoBaHMiT Oibin

3aCBIUMB, L0 BOHM MAIOTh MONIOHUII BUIOBUIA
CKJIaJ] i CTPYKTYpy yrpynoBaHb. B ycix doruppox

ABTOp NOBIZOMJ/ISIE PO BiiICYTHICTH OyAb-AKOrO

BOJIOTOTIIOOHMMM, BOJIOTOCTIMIKMMM Ta  TiHBO- ) ) -
KOHQJIKTY iHTepecis.

BUTPUBA/IMMI BUJAMM IO BiJHOIIEHHIO [0
1 [ .

TpaB AHOTO NMOKPUBY 3aKPaiiKiB.

ORCID

Haui micocMyrm mnoTpe6ynTh IOAAIbIINX
MOHITOPUHTOBUX JOCHIIJ[)KeHb 3MiHM CTPYKTYpHU IT.A. Terpman: @ https://orcid.org/0000-0003-2391-5863

TicoCMYyT, PO3IOBCIO>KEHH A Ta MOSABY
HOBUX BHUJiB POCIMH, IPOCTiAKYBaTH 3MiHMK
€KOJIOTi9YHOTO Ta CaHiTapPHOTO CTAHY JiCOCMYT.
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2 Tereshchenkivska Str., Kyiv 01601, Ukraine

Ecological and coenotic characteristics of the Dokuchaev windbreaks and shelterbelts of Kirovohrad Region

Abstract. Based on the methods of transverse transects and phytoindication, results of the analysis of ecological and cenotic
status of the Dokuchaev shelterbelts and their extremities are provided. A combination of various ecological conditions
characterizing formation of vegetation cover in the protective shelterbelts is demonstrated. The current state of plant
communities of the forest strips is described. A regionally rare plant species in Kirovohrad Region, Convallaria majalis, is
reported. It was established that the investigated shelterbelts were formed under forest-meadow and forest-steppe conditions.
The analysis of coenotic features of all studied shelterbelts has proved that they have similar species composition and
communities structure. The Dokuchaev windbreaks and shelterbelts need further monitoring of changes in their plantation
structure, distribution and introduction of new plant species, as well as ecological and sanitary conditions.

Keywords: ecotope, Nature Reserve Fund of Ukraine, phytoindication, shelterbelts, transect
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Lepra erythrella (Pertusariaceae) — a new addition
to the lichenized mycobiota of the Aotearoa / New Zealand

archipelago
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Abstract. An investigation of the flora, mycobiota and lichenized mycobiota associated with the endemic Aotearoa / New
Zealand plant genus Lophomyrtus (Myrtaceae) revealed a specimen of Lepra erythrella (Pertusariaceae). Lepra erythrella,
though briefly mentioned in a paper documenting the results of that Lophomyrtus study, has not yet been formally admitted
into the lichenized mycobiota of Aotearoa / New Zealand. Therefore, to complete that process in this paper, we provide a
description based on the collection made from Lophomyrtus and a further one located in the Allan Herbarium (CHR). The
addition of Lepra erythrella to the lichenized biota of Aotearoa / New Zealand highlights not only the lack of collecting of this
genus in that archipelago but the need to critically examine that nation’s herbarium collections. We recommend that further

research on this genus is carried out in our region.

Keywords: Aotearoa / New Zealand, Lepra erythrella, lichenized mycobiota, new addition

Introduction

On 12 January 2022, during the field sampling
of the flora and mycobiota associated with the
Aotearoa / New Zealand endemic myrtle, ramarama
(Lophomyrtus bullata Burret) (Prasad et al., 2022)
in the Awaroa Valley, South Kawhia, Te Tka a Maui /
North Island (Fig. 1.), an unusual corticolous
crustose lichen was discovered on the exposed
trunks of this phorophyte (PJ. de Lange 15406,
D.]J. Blanchon & L.M.H. Schmid, 12 January 2022,
UNITEC 13356!) (Latitude: —38.147495 Longitude:
174.938993) (Fig. 2).

! Herbarium acronyms follow Thiers (2008—onwards)

The whitish-green (when wet) lichen had a
markedly areolate, sorediate thallus (Fig. 2), which
was not fertile and had a weak UV reaction (slightly
yellow), K+ yellow to red reaction, and Pd+ yellow
reactions. As such, the specimen initially defied our
abilities to identify it.

However, the suspicion that it might be a
member of Pertusariaceae prompted further critical
examination and using Archer (2004) and Archer
& Elix (2014) we were able to identify the lichen as
Pertusaria erythrella Miill. Arg. which is now placed
in the genus Lepra Scop., as L. erythrella (Mill. Arg.)
I. Schmitt, B.G. Hodk. & Lumbsch (Wei et al,,
2017). Subsequent correspondence with Sue Gibb

Article history: Submitted 7 December 2022. Revised 31 January 2023. Published 12 April 2023
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Fig. 1. The Aotearoa / New Zealand archipelago, showing
the locations where Lepra erythrella specimens reported in
this paper were collected

of the Allan Herbarium (CHR) disclosed a further
specimen of Lepra erythrella (CHR676528). This
had been collected from Rakiura / Stewart Island
(Fig. 1), by D.J. Galloway on 1 October 1998
from ‘below Bald Cone, Port Pegasus’ (Latitude:
—-47.221643 Longitude: 167.598686) on a bark
sampling of Lepidothamnus intermedius (Kirk)
Quinn, as a minor specimen within a crustose
lichen mosaic dominated by Coccotrema cucurbitula
(Mont.) Miill. Arg. and Megalospora campylospora
(Stirt.) Sipman.

Although Lepra erythrella was briefly reported
from Aotearoa / New Zealand by Prasad et al.
(2022), a more formal publication, including a
description of the species based on CHR676528
and UNITEC 13356, to admit it to the lichenized
mycobiota of that archipelago is needed. This paper
fulfils that role.

0 10 200 400 600 800
L L 1 L I L 1 L 1
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Lepra erythrella (Mill. Arg) I. Schmitt, B.G. Hodk.
& Lumbsch, PLOS ONE 12(7): e0180284: 8. 2017.

(= Pertusaria erythrella Mill. Arg., Bull. Herb.
Boissier 1: 41. 1893)

Description (Fig. 2). Corticolous. Thallus
whitish green when wet, grey-white to off-white
when dry, finely cracked, areolate, *wrinkled.
Sorediate; Soralia 0.5-1.0 mm diameter, copious,
densely covering thallus, white, subhemispherical,
often constricted at base, sometimes disc-like.
Apothecia not seen.

Chemistry: Thallus C—, K+ yellow to red, KC-,
P+ yellow, UV+ (weak yellow reaction). Norstictic
acid present (Archer, Elix, 2014).

Specimens seen: Aotearoa / New Zealand: Te
Tka a Maui / North Island, Waikato, South Kawhia,
Awaroa Valley, Awaroa Scenic Reserve, PJ. de Lange
15406, D.]. Blanchon & L.M.H. Schmid, 12 January
2022, UNITEC 13356; Rakiura / Stewart Island,
Port Pegasus, below Bald Cone, D.]. Galloway 9254,
1 October 1998, CHR 676528 pro parte (Lepra is a
minor associate of a mass of Coccotrema cucurbitula
and Megalospora campylospora).

General geographical distribution: Australia
(eastern, reported from Queensland, New South
Wales, Victoria, Bass Strait Islands, and Tasmania)
and the Galapagos Islands (where it is known from
a single collection made from Volcan Darwin,
Isabela Island) (Archer, 2004; Archer, Elix, 2014;
Bungartz et al., 2015).

Notes: Lepra erythrella is unlikely to be confused with
those species of Lepra currently reported from Aotearoa /
New Zealand (de Lange et al., 2018). Of those sorediate Lepra
known from the archipelago, L. erythrella is perhaps most
similar to L. psoromica (A.W. Archer & Elix) A.-W. Archer
& Elix (Galloway, 2007, as Pertusaria psoromica A.W.
Archer & Elix), another seemingly sterile species which
also has a thallus covered in copious white soralia, which
are Pd+ (yellow). However, that species is K- rather K+ and
has psoromic rather than norstictic acid, while the thallus
is dull-fawn or pale-olive-green, rather than whitish green
(wet) or grey-white to off-white (dry). Further, the soralia
of L. psoromica, though numerous, are hemispherical

rather than subhemispherical and 0.5-2.0 mm rather than
0.5-1.0 mm diameter.
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PJ. de Lange et al.

Fig. 2. Lepra erythrella (dry state) showing the sorediate
thallus, scale = 3 mm (image from UNITEC 13356: PJ. de
Lange)

Discussion

Although twelve species of Lepra are currently
recognised from Aotearoa / New Zealand (de Lange
et al., 2018), the genus, only recently reinstated
from Pertusaria (Wei et al., 2017), is in serious need
of better collecting and revision in that archipelago.
Although Galloway (2007) recognised 54 species
in his treatment of Pertusaria (from which Lepra
has been segregated and reinstated), Pertusaria
s. 1. has yet to be comprehensively collected
through the islands, and subjected to a modern
revision. So, the discovery of Lepra erythrella in
the archipelago is not surprising, particularly as it
stems from targeted collecting of the lichens from
a particular phorophyte (Prasad et al., 2022) or
region (Rakiura / Stewart Island). For example,
two other additions to Aotearoa / New Zealand
Pertusaria, P. endoxantha Vain. and P. puffina A.-W.
Archer & Elix (Er et al., 2015; Marshall, Blanchon,
2017), were also made either by specific sampling
of vegetation associations in the Tamaki Makaurau
/ Auckland region or from the sampling of lichens
from manawa / grey mangrove (Avicennia marina
(Forssk.) Vierh. subsp. australasica (Walp.) J. Everett)
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throughout the range of that phorophyte (Reynolds
et al, 2017). As regards Lepra erythrella, we
believe that the currently known highly disjunct
occurrences reflect the lack of collecting of
this genus, family, and indeed crustose lichens
in general from the Aotearoa / New Zealand
archipelago (see comments in Marshall et al., 2019a,
b; Marshall et al.,, 2022), rather than any natural
pattern. As with many lichen families within
Aotearoa / New Zealand, we urge critical sampling
of the Pertusariaceae throughout that archipelago, a
sampling, which is likely to reveal further additions
to the family including taxa new to science.
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I TexnaivyaMi yniBepcutet YHiTex, Oxnenn, HoBa 3enanpis
Lepra erythrella (Pertusariaceae) — HOBWit BUJ, TixeHi30BaHOI Miko6ioTu apxinmenary Aoreapoa / HoBa 3enanpis

Pedepar. IIpu pocnimxenHi ¢mopy, Miko6iotu i jixeHi3oBaHOI MiKOGIOTM Ha IPeACTaBHUKY eHAeMiuHoro mii Hooi
3enmanpii popy Lophomyrtus (Myrtaceae) BusiBieHo 3pa3ox Lepra erythrella (Pertusariaceae). Xo4a L. erythrella 6ymo mo6ixHo
3rafjaHo y my6mikanii mpo gocmimpkeHHs pogy Lophomyrtus, odiuiiiHo y ckmazi nixeHisoBaHol miko6iotn Hosol 3emanpii
neit Buj e He 6yB 3apeecTpoBanuit. ToMy B 11iif CTaTTi MM HaBOAMMO JIOTO ONNUC Ha OCHOBI 3i6paHOro repbapHOro 3paska
Ha pociuHi 3 pogy Lophomyrtus i e ofHoro spaska 3 xonekuii Iep6apito Amrana (CHR). Bussnenus Lepra erythrella
SIK HOBOTO BMAY JyIs JixeHizoBaHoi 6ioT HoBoi 3emaHpil mifKpecioe He yuine 0OMaab KOMEKI IIbOTO POAY B MeXXax
apxirmesnary, a i HeOOXiJHICTb KPUTUYHOTO Ieper/sAay repbapHIX KOMEKIiil KpaiHn. Y CTaTTi peKOMEHAYEThCA IPOBEfeHHS
MOZIa/IbIINX JOCTIKEHDb IIbOTO POAY.

KmiouoBi cmoBa: Lepra erythrella, nixenisoBana Miko6iora, HoBa 3emanpisi, HOBi 3Haxifku
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Abstract. Three new for Ukraine species, Anema tumidulum, A. nodulosum, and Pyrenocarpon thelostomum (Lichinales,
Lichinaceae), are reported. They were found in the Dnister Canyon, on the S and W exposed cliff surfaces where water
tracks formed 'a black zone' of the Collematetea cristati class. Other species forming these communities are Anema decipiens,
Psorotichia schaereri, Peccania coralloides, Thallinocarpon nigritellum, Thyrea confusa, and Verrucaria nigrescens s. 1. The
analyzed dataset included three relevés from the Dnister cliff, as well as 14 relevés from literature sources: seven relevés of
Peccanio coralloidis-Thyreetum pulvinatae recorded from Poland, and seven relevés of Thyrea nigritella-Anema moedlingense
comm. from the Czech Republic. These data were analyzed in JUICE software. All analyzed relevés were separated in two
clusters. Three relevés from Dnister Canyon fell into the same cluster with Thyrea nigritella — Anema moelingensis comm.
provided by Wirth in 1972. We consider these communities as a new association Thallinocarpo nigritelli-Anemum tumidulae.
Diagnostic species of the association are Thallinocarpon nigritellum, Anema tumidulum, Staurothele frustulenta, and Anema
nodulosum. The lectotype of Peccanio coralloidis-Thyreetum pulvinatae has been proposed, with diagnostic species Enchylium
polycarpon, Leproplaca cirrochroa, Placidium rufescens, Placynthium nigrum, Toninia candida, and Synalissa symphorea. These
associations belong to the Peccanion coralloidis alliance and differ by their ecological preferences. The association Peccanio
coralloidis-Thyreetum pulvinatae represents the nomenclatural type of the alliance and includes communities on the vertical
exposed limestone surfaces in water tracks. The Thallinocarpo nigritelli-Anemum tumidulae association occupies similar
habitats but in the xeric geollitoral zone along river banks. The alliance Peccanion coralloidis and order Collematetalia cristati
are reported from Ukraine for the first time.

Keywords: cliff, Dnister Canyon, lichen communities, limestone, Peccanion coralloidis, syntaxonomy, water tracks

Introduction

The limestone outcrops on the Dnister Canyon
(on the Dnister / Dniester River within Ternopil,
Khmelnytskyi, Ivano-Frankivsk, and Chernivtsi
administrative regions (oblasts) in the western
part of Ukraine) represent specific communities
of vascular plants, bryophytes, lichens, and algae

forming rare tufa habitats (Didukh et al., 2018).
In particular, the cliff surface is covered by lichens
with cyanobacterial photobionts. It looks like a
wide 'black zone' in the upper geolittoral zone.
These communities belong to a poorly studied class
Collematetea cristati (Nowak, 1960; Wirth, 1972;
Egea, Llimona, 1984; Biiltman et al., 2015). Such
communities are very difficult to study because
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First records of Anema nodulosum, A. tumidulum, and Pyrenocarpon thelostomum in Ukraine

they consist of species of Lichinales that are difficult
to identify. Previously, we reported the class
Collematetea cristati Wirth 1980 in monographs on
habitat classification (Kuzemko et al., 2018; Didukh
et al., 2020) based on physiognomic observation
made only by the first author, since no relevé from
Ukraine was available at the time of publication
of the monographs. Fortunately, we observed the
lichen communities of the Collematetea cristati on
the Dnister cliffs in 2021. This observation allowed
us to provide information on the new records of
lichens for Ukraine, as well as their ecological and
coenotic peculiarities, in the present article.

Materials and Methods

The data were collected on the Dnister cliffs of the
Dnister Canyon at the border between Khmelnytskyi
and Chernivtsi administrative regions on 5 June
2021 (Fig. 1A). The lichen communities have
been sampled using the Braun-Blanquet approach
(Braun-Blanquet, 1932; Khodosovtsev et al., 2011,
2019, 2022). Lichens were identified by standard
methods (Smith et al., 2009). Three relevés from the
Dnister cliffs were analyzed with JUICE software
(Tichy, 2002) together with the 14 relevés from
literature: seven relevés of Peccanio coralloidis-
Thyreetum pulvinatae Nowak 1960 (Nowak, 1960)
from Poland and seven relevés of Thyrea nigritella-
Anema moedlingense comm. (Wirth, 1972) from
the Czech Republic. Our analysis was made using
PC-Ord v.5 (Grandin, 2006) with the Serensen
(Bray-Curtis) coefficient as a distance measure and
flexible beta at -0.25 as the group linkage method.
The original Braun-Blanquet scale (Nowak, 1960;
Wirth, 1972) was used for Table 1. Nomenclature
of lichens mainly follows Kondratyuk et al. (2021).
Diagnostic species of the classes and suborder units
follows European Vegetation Classification (https:/
floraveg.eu/vegetation/). The lichen specimens are
deposited at the Herbarium of the Kherson State
University (KHER).
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Fig. 1. Class Collematetea cristati on cliffs of the Dnister
Canyon. A: black zone on the cliff, B: habitat of Thallinocarpo
nigritelli-Anemum tumidulae, C: dominant species Thyrea
confusa (scale 10 cm)

Results
New lichen records for Ukraine

Ten lichen species were registered in three relevés
from the Dnister cliffs (Table 1). Three new for
Ukraine species of lichens were identified.

Anema nodulosum (Nyl.) Forssell (Fig. 2C).

Thallus disc-form, squamulose, peltate, 2-3(-4)
mm in diameter, black, covered by white-bluish
pruina; lobes closely adjacent, 0.3-0.5 mm length.
Apothecia immersed in squamules, compressed,
0.2-0.4 mm in diameter; disk brown, urceolate to
flat, surrounded by black thalline margin, proper
margin not visible.

Thallus homoiomerous with loose net of
hyphae and cyanobacterial cells in section.
Epithecium orange-brown, up to 10 pm high;
hymenium hyaline, 70-120 pm wide, I + (bluish);

99



001

(1)08 "€20T ‘[ruinof [oruviod uviuiviy(] "0988-ST¥C NSSI

Table 1. Phytocoenotic table of the Peccanio coralloidis-Thyreetumn pulvinatae and Thallinocarpo nigritelli-Anemum tumidulae associations

Relevé number in the table 1 2 3 4 5 6 7 8 9 10 11 12 13 14 | 15 16 | 17
Original number N2 | NI | N7 | N3 | N6 | N4 | N5 | W1 | W2 | W5 | W4 | W3 | W6| W7 | M2 | M1 | M3
Plot size, m? 0.1 | 0.1 [ 0.1 {0.05] 0.1 | 0.1 |0.05/0.098/0.035/0.048| 0.06 [0.024{0.024{0.012| 0.1 | 0.1 | 0.01
Inclination, ° 80 90 90 90 90 90 90 30 35 30 50 0 40 75 90 90 90
Total cover, % 90 60 70 60 80 60 50 85 90 85 84 85 85 80 90 90 10
Aspect S S S S E | WS| S S S S S S S S w S S
Species richness 10 7 18 12 17 14 15 7 6 6 7 7 10 8 8 6

D.s. association Peccanio coralloidis-Thyreetum pulvinatae Nowak 1960

Enchylium polycarpon (Hoffm.) Otalora, PM.

ONUIDZIY Y'Y ‘ASIAOSOPOYY 9K 'Y

Jorg. & Wedin " " ' " " 2

Placidium rufescens (Ach.) Massal. + 2 2 + r + +

Leproplaca cirrochroa (Ach.) Arup, Frodén &

Sochting + + + + + + +
Toninia candida (F. Weber) Th. Fr. + 2 + r + +

Placynthium nigrum (Huds.) S.0. Gray +

Synalissa ramulosa (Bernh.) Fr. + r + + +

D.s. association Thallinocarpo nigritelli-Anemum tumidulae (Wirth 1972)

Thallinocarpon nigritellum (Lettau) PM. Jorg. 2 2 2 + r + r r + +
A i Henssen ex PM. Jorg., M.

Sele & Cutiors 222|322 2l
?Porocyphus coccodes Flot. ex Korb. 3 4 3

Staurothele frustulenta Vainio 2 2 + + + +

Anema nodulosum (Nyl.) Forssell 2 +

D.s. alliance Peccanion coralloidis Moreno et Egea ex Egea in Biiltmann et al. 2015

Peccania coralloides (A. Massal.) A. Massal. + + 2 2 3 2 2 r r

Psorotichia schaereri (A. Massal.) Arnold s. 1.

(incl. P. cf. caesiella sensu Nowak 1960) * ! * * 2 3
Anema decipiens (A. Massal.) Forssell + r r + r
D.s. class Collematetea cristati (and subordinated units)

Thyrea confusa Henssen 3 3 + + 2 2 + 3 3 2 3 3 2 3 r
Dermatocarpon miniatum (L.) Mann. r + r r r r r r r 2

Lathagrium cristatum (L.) Otalora, PM. Jorg. &

Wedin r " r 2

Lathagrium fuscovirens (With.) Otélora, PM. . . . ) .

Jorg. & Wedin
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Relevé number in the table 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17
Original number N2 | NI | N7 | N3 | N6 | N4 | N5 | W1 | W2 | W5 | W4 | W3 | W6 | W7 | M2 | M1 | M3
Plot size, m? 0.1 |01 |01 [005] 0.1 | 0.1 |0.05]0.098]/0.035{0.048| 0.06 [0.024|0.024|0.012| 0.1 | 0.1 | 0.01
Inclination, ° 80 90 90 90 90 90 90 30 35 30 50 0 40 75 90 90 90
Total cover, % 90 60 70 60 80 60 50 85 90 85 84 85 85 80 90 90 10
Aspect S S S S E |WS]| S S S S S S S S | W | S S
Species richness 10 7 18 12 17 14 15 7 6 6 7 7 10 8 8 6

D.s. class Verrucariettea nigrescentis Wirth 1980 (and subordinated unit)

Verrucaria nigrescens Pers. r r r r r 2 2
Variospora velana (A. Massal.) Arup, Sechting &

Frodén i " ! ! !

Candelariella aurella (Hoffm.) Zahlbr. + + +

Protoparmeliopsis muralis (Schreb.) M. Choisy r +

Polyozosia albescens (Hoffm.) S.Y. Kondr., L. . . .

Lokos & Farkas

Pyrenodesmia chalybaea (Fr.) A. Massal. r r r

Circinaria hoffmanniana (S. Ekman & Froberg ex N . 1

R. Sant.) A. Nordin

Polyozosia dispersa (Pers.) S.Y. Kondr., L. L6kos

& Farkas " i

Verrucaria polysticta Borrer + +

Placopyrenium fuscellum (Turner) Gueidan & CL . N

Roux.

Phaeophyscia nigricans (Florke) Moberg r r

Other species

Enchylium tenax (Sw.) Gray | | | | | | | | | | | r | | | + | | |

Header data. 1-7 — Poland: 1 - Dolina Bedkowska, 280 m a.s.l. (Nowak, 1960: tab. 16, rel. 2 [in our table N2]; 2 - Rybna, 370 m a.s.1. (Nowak, 1960: tab. 16, rel. 1 [in
our table N1J; 3 - Dolina Kluczwody, 200 m a.s.l. (Nowak, 1960: tab. 16, rel. 7 [in our table N7]; 4 - Ojcéw, dolina Pradnika, 300 m a.s.l. (Nowak, 1960: tab. 16, rel.
3 [in our table N3]; 5 — Kobylaniska, 270 m a.s.l. (Nowak, 1960: tab. 16, rel. 6 [in our table N6]; 6 — Dolina Brzoskwinki, 350 m a.s.l. (Nowak, 1960: tab. 16, rel. 4 [in
our table N4]J; 7 — Przeginia Duchowna, wzgorze Kajaséwka, 380 m a.s.l. (Nowak, 1960: tab. 16, rel. 5 [in our table N5); 8-14 — Czech Republic: Moravia, Rokytna
river, between Rokytnd and Budkovice, NE from Moravsky Krumlov, 260 m a.s.l, 49.065028 N, 16.333750 E, (Wirth, 1972: page 254, tab. 40, relevés 1-7 [in our table
WI1-W7]); 15-17 - Ukraine: Khmelnytskyi Region, Kamianets-Podilskyi District; 1 - in front of Makarivka village (Chernivtsi Region), left bank of the Dnister, cliff
above river, 125 m a.s.l,, 48.571670 N, 26.753513 E, described by A. Khodosovtsev and A. Kuzemko (M2), 05.07.2021; 16 - Yaruga village, left bank of the Dnister, cliff
above river, 48.589511 N, 26.723571 E, 121 m a.s.l, described by A. Khodosovtsev and A. Kuzemko (M1), 05.07.2021; 17 - in front of Makarivka village (Chernivtsi
Region), left bank of the Dnister, cliff above river, 125 m a.s.l,, 48.589513 N, 26.723567 E, described by A. Khodosovtsev and A. Kuzemko (M2), 05.07.2021. Other
species: Bryum argenteum — 13 (+) Hedw., Synthrichia ruralis (Hedw.) E Weber & D. Mohr - 13 (+), Schistidium apocarpon (Hedw.) Bruch & Schimp - 13 (r); Lecania
erysibe (Ach.) S.Y. Kondr., Thelidium decipiens (Hepp) Krempelh. - 6 (r), Placynthium subradiatum (Nyl.) Arnold - 5 (r); Verrucaria gyelnikii Servit — 4 (r); Bagliettoa
calciseda (DC.) Gueidan & Cl. Roux - 7 (r); Pyrenocarpon thelostomum (Ach. ex ].Harriman) Coppins & Aptroot — 17 (1). D.s. — diagnostic species
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A.Ye. Khodosovtsev, A.A. Kuzemko

Fig 2. Anema and Pyrenocarpon species. A: A. decipiens; B:
A. tumidulum; C: A. nodulosum; D: P. thelostomum (scale: A,
C-0.5mm; B -0.7mm,D - 1.0 mm)

paraphyses simple with slightly swollen apical cells;
hypothecium hyaline to yellowish, 100-160 um
thick. Asci 8-spored, ascospores hyaline, one-celled,
9-15 x 6-9 pm. Photobiont chroococcoid, 8-15 um
in diam., often in clusters and surrounded by
gelatinous hyaline sheath in the centre and yellow-
brown in exposed parts.

Specimens examined. Ukraine: Khmelnytskyi
Region, Kamianets-Podilskyi District, left bank
of the Dnister River, in front of Makarivka village
(Chernivtsi Region), cliff above the river, 121 m
a.s.l, W exposition, 48.571670 N, 26.753513 E,
05.07.2022, leg. A. Khodosovtsev (KHER15212,
15217).

Anema tumidulum Henssen ex P.M. Jorg.,
M. Schultz & Guttova (Fig. 2B).

Thallus small, rosette or disc-form, peltate, 3-4
mm in diameter, black, without pruina; lobes small,
lobes closely adjacent, 0.3-0.6 mm long; central
part covered with small isidia-like outgrowths.
Apothecia in Ukrainian specimens not found. In
section, thallus is similar to A. nodulosum.
Specimens examined. Ukraine: Khmelnytskyi
Region, Kamianets-Podilskyi District, left bank
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of the Dnister River, in front of Makarivka village
(Chernivtsi Region), cliff above river, 121 ma.s.l, W
exposition, 48.571670 N, 26.753513 E, 05.07.2022,
leg. A. Khodosovtsev (KHER15214, 15215).

Pyrenocarpon thelostomum (Ach. ex J. Harriman)
Coppins & Aptroot (Fig. 2D).

Thallus crustose, thin, dark brown to olive-black,
cracked-areolate or indistinct. Areoles very
small, 0.1-0.2 mm wide, flat, smooth. Apothecia
immersed in conical to hemispherical thalline
warts, 0.2-0.5 mm across (in section), at first
punctiform, then with expanded, brownish disc
surrounded by a distinct light brownish proper
exciple and olivaceous thalline margin.

Thallus homeomerous, hyphae 3-5 pm wide.
Thalline exciple 50-100 pm wide laterally. Proper
exciple 25-50 um wide in upper part. Epithecium
yellowish brown. Hymenium colourless, 120-
150 um high, in K/I faintly blue. Paraphyses slender,
branched and anastomosing, with slightly swollen
apical cells, 3-5 um wide. Hypothecium colourless.
Asci 8-spored, cylindrical or narrowly clavate,
thin-walled, without internal amyloid structures.
Ascospores simple, hyaline, ellipsoid, (10-)13-
18(-20) x 5-10 um. Photobiont cyanobacterial,
chroococcoid, cells 5-10 um wide, enclosed in
yellowish to brown-yellowish gelatinous sheaths.

Specimen examined. Ukraine, Khmelnytskyi
Region, Kamianets-Podilskyi District, near Yaruga
village, cliffs, in fissures, shaded condition, S
exposure, 120 m a.s.l., 48.589513 N, 26.723567 E,
05.07.2022, leg. A. Khodosovtsev (KHER15219).

Lichen communities of Collematetea cristati
Wirth 1980

The black zone of Collematetea cristati class on
the Dnister cliff has clearly visible continuous line
1-2.5 m wide and 10-20 m long or as dispersed
small spots on rain-exposed water tracks (Fig. 1).
It starts from 1.0-1.5 m above water level. Anema
decipiens (A. Massal.) Forssell, A. nodulosum,
A. tumidulum, Psorotichia schaereri (A. Massal.)
Arnold, Peccania coralloides (A. Massal.) A. Massal.,

ISSN 2415-8860. Ukrainian Botanical Journal. 2023. 80(1)
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Thallinocarpon nigritellum (Lettau) PM. Jorg.,
Thyrea confusa Henssen, and Verrucaria nigrescens
Pers. s. l. occupied S and W exposed cliff surfaces
(Table 1, Fig. 1). The dominant species was foliose
Thyrea confusa (with cover up to 40%). The
high cover values were also registered for foliose
Thallinocarpon nigritellum (up to 10%) and crustose
Psorotischia schaereri (up to 10%). Pyrenocarpon
thelostomum was collected on a shaded rain
protected shelf in species-poor communities.

Two clusters were obtained after our analyses of
the dataset in JUICE (Table 1). Three relevés from
the Dnister cliffs nested in the same cluster with
Thyrea nigritella-Anema moelingensis comm. from
the Czech Republic. Thallinocarpon nigritellum,
Anema tumidulum and Anema nodulosum are
common species for the communities recorded
both in the Czech Republic and in Ukraine. Two
species, Peccania coralloides and Thyrea confusa,
were common in relevés from the Czech Republic,
Poland, and Ukraine.

Discussion

Genera Anema Nyl. ex Forssell and Pyrenocarpon
Trevis. in Ukraine

According to the latest prodromus (an annotated
checklist) of lichens of Ukraine (Kondratyuk et al.,
2021), the genus Anema in Ukraine is represented
by two species. The first of them, Anema notarisii
(A. Massal.) Forssell (= A. nummularium (Dufour
ex Durieu & Mont.) Nyl. ex Forsell), was reported
from a few locations in the Autonomous Republic
of Crimea (Kopachevskaya, 1986). In its habitus,
it is similar to A. nodulosum presented here but
differs by the absence of pruina on the thallus and
by longer central holdfast. The second species,
Anema decipiens (Fig. 2A), has been reported from
Khmelnytskyi Region (Bielczyk et al., 2005). It is
similar to A. tumidulum, also discussed here, but
differs by its bluish pruina on the thallus, more
delicate soredia-like granules on the surfaces, and
rare presence of apothecia. Thus, at present four
species of the genus Anema are known in Ukraine,
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and three of them we recorded in one relevé on the
Dnister cliff.

There are only two species in the genus
Pyrenocarpon; one of them, P. montinii (A. Massal.)
Trevis. (= Psorotichia montinii (A. Massal.) Forssell)
was found on limestone pebbles in Ukraine recently
(Khodosovtsev et al., 2018, 2019). The newly
recorded species, P thelostomum, differs from P
montinii by larger ascospores (10-22.5 x 5-12 um
vs. 6-13 x 4-7 um in P. montinii), larger ascomata
(0.2-0.5 mm vs. 0.1-0.3 mm in P. montinii), and,
ecologically, by its preference of more or less shaded
habitats.

Two associations in Peccanion coralloidis Moreno
et Egea ex Egea in Biiltmann et al. 2015

The class Collematetea cristati includes few
alliances. One of them is Peccanion coralloidis
(Collematetalia cristati Wirth 1980) with Peccanio
coralloidis-Thyreetum  pulvinatae Nowak 1960
(Nowak, 1960) as the type association (Biiltmann
et al., 2015). The association has been described
from vertical limestone surfaces on water tracks
(Poland). The communities are transitional
between Verrucariettea nigrescentis Wirth 1980
and Collematettea cristati. In our opinion, the most
typical to Peccanio coralloidis-Thyreetum pulvinatae
is relevé 2 described by Nowak (Nowak, 1960:
Table 16) because it includes the lowest number of
diagnostic taxa from Verrucarietea nigrescentis. This
relevé does not include Placynthium nigrum (Huds.)
S.0. Gray, which is diagnostic for Placynthietum
nigrum (Klement, 1955). We propose this relevé
as a lectotype (see below) of the association
Peccanio coralloidis-Thyreetum pulvinatae Nowak
1960. Leproplaca cirrochroa has high frequency in
Peccanio coralloidis-Thyreetum pulvinatae; however,
the species is diagnostic for Caloplacetum cirrochroa
Poelt 1952 ex Breuer 1971, together with Polyozosia
hagenii (Pers.) S.Y. Kondr, L. Lékos et Farkas,
P albescens (Hoffm.) S.Y. Kondr., L. Lokods et
Farkas, P. crenulata S.Y. Kondr., L. Lokos et Farkas,
Verrucaria muralis Ach s. 1, and Candelariella
aurella (Hoffm.) Zahlbr. (see the synoptic table in
Breuer, 1971). This association does not include
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cyanobacterial lichens. It requires additional study
and neotypification (Roux et al., 2009). Hence, the
diagnostic species of Peccanio coralloidis-Thyreetum
pulvinatae are Enchylium polycarpon (Hoftm.)
Otalora, P.M. Jerg. et Wedin, Leproplaca cirrochroa,
Placynthium nigrum, Placidium rufescens (Ach.)
Massal, Toninia candida (F. Weber) Th. Fr., and
Synalissa ramulosa (Bernh.) Fr.

Seven relevés were named as Thyrea nigritella-
Anema  moelingensis comm. (Wirth, 1972).
These communities cover wetter spots among
conglomerates on the S exposed bank of the
Rokytna River in the Czech Republic. Later,
Wirth has corrected the species composition
in the association. The species reported as
Anema moedlingense Zahlbr. was redefined as
A. tumidulum, and that was reflected in the
community name "Gonohymenia nigritella-Anema
tumidulum-Soc" (Wirth, 1995). Sterile Porocyphus
coccodes Flot. ex Korb. was observed with high
cover and frequency (Wirth, 1972). However, this
species is very rare in the Czech Republic. It was
only collected twice during the period from 1960
to 2010 (Vondrak et al., 2010). The locations from
the Rokytna River have not been cited in that
paper. The identity of Porocyphus coccodes is in
need of checking both in herbarium specimens and
in field. Staurothele frustulenta Vainio is another
high frequency species in the Thyrea nigritella-
Anema moelingensis comm. cluster; that species
was absent in the relevés from Ukraine. However,
the species was reported previously from the
Dnister cliffs, but was not recorded in our relevés.
Hence, we propose to validate Thyrea nigritella-
Anema moelingensis comm. as a new association
Thallinocarpo  nigritelli-Anemum tumidulae (see
below) within the alliance Peccanion coralloidis.
Diagnostic species of the association should be
Thallinocarpon  nigritellum, Anema tumidulum,
Staurothele frustulenta, and Anema nodulosum.
According of Biiltmann (2015), the alliance
Peccanion coralloidis has 11 characteristic species
(Biltmann et al., 2015), including Anema decipiens,
Psorotichia schaereri, and Peccania coralloides. Our
studies have confirmed the diagnostic significance
of these species for the mentioned alliance.
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Two associations of Peccanion coralloidis differ
by their ecological preferences. The type association
Peccanio coralloidis-Thyreetum pulvinatae
overgrows vertical exposed surfaces in water tracks
in low elevations. The Thallinocarpo nigritelli-
Anemum tumidulae occupy similar habitats, but are
located in the xeric geolitoral zone along the river
banks. The alliance Peccanion coralloidis and order
Collematetalia cristati are reported from Ukraine
for the first time here.

Syntaxonomy

Peccanio coralloidis-Thyreetum pulvinatae
Nowak 1960

Lectotype, hoc loco: Nowak, 1960: table 16, relevé 2
[Anema decipiens (1.2), Enchylium polycarpon (1.3),
Lathagrium fuscovirens (+), Leproplaca cirrochroa
(1.2), Peccania coralloides (1.2), Placidium rufescens
(1.2), Psorotichia schaereri s. 1. (1.2), Pyrenodesmia
chalybaea (+), Thyrea confusa (3.2), Toninia candida
(1.3), Variospora velana (+)]: Poland, Dolina
Betkowska, 280 m a.s.l., J. Novak, no date.

Diagnostic  species:  Enchylium  polycarpon,
Leproplaca  cirrochroa,  Placidium  rufescens.
Placynthium nigrum, Toninia candida, Synalissa
ramulosa.

Thallinocarpo nigritelli-Anemum tumidulae
(Wirth 1972), ass. nova, hoc loco

Holotype: Wirth, 1972, page 254, table 40, relevé
1 [Anema tumidulum (as A. moedlingense) (2b),
Circinaria  hoffmanniana (+), Dermatocarpon
miniatum (+), Porocyphus coccodes (3), Staurothele
frustulenta  (sx  Staurothele catalepta) (2m),
Thallinocarpon nigritellum (2b), Thyrea confusa
(2m)]: Czech Republic, Moravia, Rokytna River,
between Rokytna and Budkovice, NE from
Moravsky Krumlov, 260 m a.s.l, 49.0650 N,
16.3337 E, V. Wirth, no data.

Diagnostic species: Anema tumidulum, Anema
nodulosum, Thallinocarpon nigritellum, Staurothele
frustulenta, and Porocyphus coccodes.
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Conclusions

Anema tumidulum, A. nodulosum, and Pyreno-
carpon thelostomum are reported from the Dnister
limestone cliffs (Ukraine) for the first time. A
lectotype of the association Peccanio coralloidis-
Thyreetum pulvinatae Nowak 1960 is proposed.
The association Thallinocarpo nigritelli-Anemum
tumidulae (Wirth 1972) is validated. These are rare
associations known only from the Czech Republic
and Ukraine up to now. The alliance Peccanion
coralloidis and order Collematetalia cristati are
reported from Ukraine for the first time.
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0.€. XOJIOCOBIIEB!, A.A. KY3EMKO?

1 Xepcoucpknii geprxaBHuit yHiepcuret, IBano-®pankiseok 76018, Ykpaina
2 IncturyT 6oranikn im. M.I. XonogHoro HAH Yxpainu, Kuis 01601, Ykpaina

Iepuri sHaXigky MumaitHuKiB Anema nodulosum, A. tumidulum i Pyrenocarpon thelostomum
(Lichinales, Lichinaceae) B YkpaiHi Ta fonosHenHs o knacy Collematetea cristati

Pedepar. HaBegena indopmarist mono moMmMpeHHs Ta eKOMOTIiYHNX YIIogo6aHb HOBMX AJIsI YKpaiHM BU[IB MMIIANHNKIB
Anema tumidulum, A. nodulosum ta Pyrenocarpon thelostomum, sixi € enementamm yrpymosanus kmacy Collematetea
cristati. HoBi anst Ykpainu mpefcTaBHMKU PORy Anema 3poCTaay Ha eKCIOHOBAHVX IIPSIMOBNUCHMX BAaIHAKOBMX Kiidax
IiBJieHHOI Ta CXiJHOI eKCIO3MIIil Y MiCIIAX TMMYacOBVMX BOJOCTOKIB (4JOpHA 30HA), IO CMHTAKCOHOMIYHO BiTHOCATH O
wiacy Collematetea cristati. LIi Bunu popmyoTb yrpynosanHus 3 Anema decipiens, Psorotichia schaereri, Peccania coralloides,
Thallinocarpon nigritellum, Thyrea confusa ta Verrucaria nigrescens s. l. AnanmisoBanmit Macus iToCOLiO/MOTiYHNX FaHUX
BK/IIOYAB TPM OMMCHU 3 YKpaiHmM, a TaKoX 14 OmMCIB 3 JiTepaTypHUX AXKeperr: ciM ommciB acouiarii Peccanio coralloidis-
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Thyreetum pulvinatae Nowak 1960 3 ITonbii Ta cim ommciB yrpynosauus Thyrea nigritella — Anema moelingensis comm. 3
Yecpkoi Pecrry6riku. Ananis 6yB nposenenuit y mporpami JUICE 3a [OIIOMOroI0 KJIaCTepHOTO aHaIi3y. AHa/li30BaHi omucu
posminunucs 3a gBoMa KaacTepaMu. Tpy Ommcy 3 BaHIKOBUX Kii¢iB JIHICTPOBCHKOrO KaHbIIOHY OIMHIINCSA B OGHOMY
KmacTepi 3 yrpynosanuamu Thyrea nigritella - Anema moelingensis comm. 3 Yecbkoi Pecrry6mikn. Mu posriagaemMo Taxi
YIPYIOBAHHs 5K HOBY A/ Hayku acorjarito Thallinocarpo nigritelli-Anemum tumidulae (Wirth 1972). JliarHocTHYHMMIU
Bupamu ii € Thallinocarpon nigritellum, Anema tumidulum, Staurothele frustulenta Ta Anema nodulosum. 3anpoHOBaHO
nexToTMn acoujiawii Peccanio coralloidis-Thyreetum pulvinatae Nowak 1960. [liarHoctmuni Bupu acouiauil Enchylium
polycarpon, Leproplaca cirrochroa, Placidium rufescens. Placynthium nigrum, Toninia candida, Synalissa symphorea. I8i
acouianii cotosy Peccanion coralloidis BinpisHAIOTbCS eKONOTiYHMMM yHopfobaHHsAMu. Tumosa acouianis coxwo3sy Peccanio
coralloidis-Thyreetum pulvinatae TpamsIETbCs HA IPSMOBICHNX €KCIIOHOBAHNUX BAIIHAKOBIX CKESAX HA MICIISIX TMMYACOBIX
BojocToKiB. Acouianis Thallinocarpo nigritelli-Anemum tumidulae 3ajiMae moni6Hi 6ioTomu, ane sIKi po3TalIOBaHi B 30Hi
KCepUYHOI reoyiToparni piBHMHHUX pidoK. Coro3 Peccanion coralloidis ta mopsigox Collematetalia cristati Buepiie HABORATHCS
IU1A YKpaiHu.

KmrouoBi cmoBa: BamHAKY, JJHICTPOBCHKMII KaHbBIlOH, KMy, MMIIATHUKOBI YrPYIIOBaHHA, CUHTaKCOHOMIsA, TMMYacoBi
BOJOCTOKM, Peccanion coralloidis
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1o 100-pivys Bif JHA HAPOI>KEHHA
Bonogummpa KocraatnnoBuya M’ aKymka

¥ 2022 poui BunosHunocsa 100 pokiB Bin nHA
HapOJKEHHA BUJJaTHOTO YKPaiHCHKOTO €KOJIora,
reoboTaHiKa, JIEHJIPOJIOra, JJOKTOpa 6iomoriyHnx
Hayk, npodecopa B.K. M saxymixa.

Bonmogumup KocTAHTMHOBMY HapopuBca 15
rpysHa 1922 p. y M. JKmepunka BinHMIbKOI
obmacti B pobiTHNYIl ciM’1, ge Oymo cemepo mirteit.
[licna sakinyeHHA cepefHboi KoM B 1940 p. BiH
HaBYaBCA B BaKMHCHKOMY BilICBKOBOMY YYMJIMIILL
seniTHoi aprunepii. Ilinm dyac Jpyroi csiToBOI
BiliHn OpaB y4yacTb B ob6opoHi Cepacromona. B
opHoMy 3 60iB Ha CamyH-ropi Bomogmmup 6ys
TSDKKO TIOPaHEHMI i BiflIpaBlIeHUN y BilICbKOBUI
rocmitanb y XepcOHCHKill o6macTi, AKuit dyepes
mesiKMil yac OYB 3aXOIUIEHMil BOporom. SIK Biii-
cbkoBononoHeHnit B.K. M’AKymko Tpu poku
nepeOyBaB y KOHLIeHTpaLiilHOMy Tabopi Ha Tepu-
topii Himewunnun. ITic/ia BiiiHY itoro 6y/10 HOHOBIIe-
HO y BiJICbKOBOMY 3BaHHI Ta 3BIIbBHEHO Y 3aI1ac.

Y nosoeHHi poku Bonopumup KocTaHTnHOBIY
IpalloBa Ha 3ali3HMUIN, CIOYAaTKy KO4Yerapom,
Ii3Hille IOMIYHMKOM MalMHicTa. Y 1948 p.
BCTYNUB [0 JIbBiBCHKOTO CiIbCHKOTOCIIOAAPCHKOTO
iHCTUTYTY Ha micorocrnofapchbkuii GaKynbTeT, AKNI
3aKkiH4YMB 3 Big3HaKow B 1953 p. i OyB samuieHnit
Ha Kadeqpi 3aranbHOrO TiCIBHUIITBA, fie MPpalloBaB
CIIOYaTKy /abOpaHTOM, a TOTIM aCUCTEHTOM.
TonoBHOIO TeMOIO 110r0 HAYKOBUX JOCHi/I)KEHb
B 1i poku Oyma micoBa Ooranika. HabyTi iz
4ac HaBYaHHA Ta po6oTy B JIbBIBCHKOMY Cinb-
CbKOTOCIIOJAPChKOMY IHCTUTYTi 3HAaHHA CTa/lu
HiIPYHTSM /51 HOAAMbIIOl HAYKOBOI pobOTH.

Y 1962 p. BK. M’akymko mepeisgutb 1o
Kuesa. B Incturyr 6oraniku AH YPCP Bin
IPpUILIOB BXXe 3piNoI0 JIIOAMHOI0 3 YCTAaJI€HUM
CBITOITIAZIOM Ta BEMMKMM Oa)KaHHAM IIPAIIOBATH.
B wiji HayKoBiJi ycTaHOBI BYE€HMII NPOIIOB IIJIAX
Bifi MOJIOFIIOrO HAyKOBOIO CIHIBpOOITHMKA [0
3acTynHMKa paupekropa. Cmovarky Bomopgumup
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KocTsaHTMHOBMY IIpalloBaB y Biffini reo6oTaHiku,
y 1971 p. meAxuit yac 3aBiflyBaB BiflJi/IoM HayKOBO-
texHiyHOl iHpopmanii. 3 1972 p. B.K. M akymxo
IpalioBaB 3aCTYIIHMKOM JMPEKTOpa 3 HayKOBMX
mMTaHb, 3 1976 mo 1980 p. — ovomoBaB BifAin
€KOJIOTii Ta OXOpPOHM POC/IMHHOCTI.

Y 1965 p. BK. Makymko 3axuctus
KaHAMIATChKY [ucepTalilo Ha TeMy "UepeurHs
(Cerasus avium (L.) Moench) B micax 3axigHux
obmacreit YPCP". Cim pokiB mo Tomy 3a
MaTepiaamu AucepTanii omy6m1ikyBaB MOHOTrpa-
¢dito Ha Temy "YepemHsa B micax Ykpainu'. Y
Liil Ipali PpO3INIAHYTO MNUTAaHHS CUCTEMAaTUKM,
Mopdororii,  ekonoriuHMx  ocobmmBoOCcTEN i
MIOIIMPEHHSA YePeIIHi, BIACTUBOCTI POCTY, IPOAYK-
TUBHICTb i TIpMPOHE IIOHOBJIEHHS, YYacTb Yy
JCOBMX KYIbTYpaX, aKIEHTOBaHAa yBara Ha
rocrofapcbkomy sHaueHHi C. avium.

Bonogumup KocTaHTMHOBMY OYB CIiBaBTOPOM
KojeKTuBHOI MoHorpagii "Pocnmmunicte YPCP.
Jlicu" (1971). HaBenmeHi HMM Ha OCHOBI BIacHUX
TOCHI/DKEHb Ta JIiITePaTypPHMUX y3arajJibHEHb OINNCK
rpaboBo-1yOOBUX, SIUIeBO-OYKOBUX  JIiCIB
Ykpaiau Ta cocHoBUX JiciB Ykpaincbkux Kapmar
€ BAXIMBMM BHECKOM Y JICOBYy Treo0OTaHiKy.
Cknageny B.K. M’saxymkom pasom 3 I.I. bimukom
KapTy /iciB YKpaiHM Ta IXHBOI IPOJYKTMBHOCTI
BUKOPUCTAHO y 6araTbox aTjacax Ta IOCiOHMKax.

IIporarom yciei cBO€l HAyKOBOI [iA/NIbBHOCTI
Bonogumup KocTSHTMHOBUY BMBYAB COCHOBI JIiCK
YKpainy, cTaBlIM IX HeNepeBEpUIEHMM 3HaBILIEM.
B namiif KpaiHi HeMa€ YKOJHOrO 3HAYHOT'O MAaCHUBY
COCHOBUX JIiCiB, AKuit 6u BiH He pmocmimms. 3a
MaTepiaaMu  TpoBefeHMX JocmimkeHb B.K.
M’SIKYIIKO 3aXMCTUB JIOKTOPCBKY AMCEpPTaIlilo, a
B 1978 p. omy6mikyBaB MoHorpadito "CocHoBble
neca paBHuHHOI dactm YCCP ", ska crama
3HAYHMM BHECKOM Yy BIiTYM3HAHY HayKy. Y Wi
MoHorpadii 3 6i0oreoreHOTUYHNX MO3MUL[IN HaBefe-
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HO opuriHanbHy Knacugikanio piBHUHHNMX COCHO-
BUX JIiCiB YKpaiHU Ta 0XapaKTepPU30BaHO He JMILe
41CTi COCHOBI 60py, ane i1 cybdopmanii rpaboBo-
ny6oBo-cocHOBUX  JiciB.  YcebiuHO  oxapak-
TepU30BaHO 610/IOTiYHY IPOAYKTUBHICT COCHOBUX
JIiCiB, BUCBIT/IEHO aJIeJIONMATMYHI aCIIEKT B3aEMOZI1
lepeBHUX POC/INH Yy JaHAMIA(QTHUX eKOCUCTeMax
COCHOBUX JIiCiB, IOffaHO PO3pOO/IeHi aBTOPOM
peKoMeHpanii  moJo0  ONTUMi3alil  BeleHHA
nmicoBoro rocmnopapctsa. B Ykpaini He BupmaHo
>KopHOi MoHorpadil, B sAKkiit 6u Tak rmmboko i
BceOiuHO Oy/I0 OXapaKTepu3oBaHO 0i0NOTiUHY
HNpOAYKTUBHICTD micoBux ¢opmauiin. Kunura B.K.
M’skynika € 3paskoM HaykoBoi MoHorpadii msa
MOJIOAUX JOCTiTHUKIB.

ITicna my6mikarii 3asHaueHoi MoHOrpadii aBTOp
He NONMIIMB CBOIX [OCHif>XKeHb. (K 3aBigyBad
Bifimimy exosorii Ta OXOPOHM POCIMHHOCTI BiH
pasoM 3i CBOIMM CHIBpOOITHMKaMM 3aKIafa€e
MEPEeXY  €KOJIOTIYHMX  HaIliBCTallioOHapiB y
pisHMX perioHax VYkpainu. Pesynbratm aHamisy
IIPOBEfIEHNX CIIOCTEPEXEHb JIAIM B  OCHOBY
HoBol kHuru B.K. M’sakymka (3i cniBaBropamm) —
"Jkonorus cocHoBbIX ecoB” (1989). Skiuo mepiua
MoHorpadiss Ipo COCHOBI JicM € K/IaCMYHOI0
reo60TaHiYHO0 POOOTOI0, TO APYTa — €KONOTiYHOIO
npatero. Y Hiil i3 CMCTeMHUX MO3ULiJl BUCBIT/IEHO
3aKOHOMIPHOCTI ~ (YHKIIOHYBaHHSA  €KOCHCTEM
COCHOBUX JICiB y 3B’SI3Ky 3 MIKpOK/IIMaTUYHUMI,
I'PYHTOBMMM, TipONOTiYHMMMU Ta LEHOTUYHUMMU
ymoBamu. 1Is MoHorpadis € ogHum i3 mepummux B
Ykpaiti cuH}ITOEKOTOTiYHIX HOCTiIKeHb.

3 1980 p. B.K. Maxymko mpamioBaB B
VYKpaiHCbKill ~ CiIbCbKOTOCHOJAPCBKiNl  aKageMii
(narenep HauionampHnmit yHiBepcutet 6iopecypcis
i mpupomokopucTyBaHHA YKpaiHm) 3aBifyBaueM
kadenpu mengposorii Ta OXOPOHM HPUPOIU, A 3
1991 p. - ii npodecopom. Bin BuKIafaB cTyfeHTaM
KypcH 3 OeH/IpOJIOrii, €KOJIOTii, OXOPOHU IIPUPOLM,
PO3pOOUB MeTOAMYHI peKOMEHALII] 110710 IXHBOTO
BUK/IaJJaHHA. 3 0c00/MBOI0 TypboTOI0 Bomopumup
KocTAHTMHOBMY  CTaBMBCA [0 [EHAPONApKy
akagemii. OcoOucTMM OpUIiHAIBHUM BHECKOM
BYEHOT'O B p030YIOBY IeHAPOIAPKY CTasIa KOTEKIIis
PiAKICHMX 1 3HMKAIOYMX BUJIB POCIMH Yy JTiCOBMUX
KynbTypdiToleHo3ax.
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BK. M’sKymWKO € CHOiBaBTOPOM IIEpIIOTO
YKpaiHCbKOTO HaBYa/IbHOTO MOCiOHMKA 3 eKOorii
(1984 p.), AKnit ofiep>KaB CXBa/IbHY OLIHKY KOJIET,
30KpeMa MO3UTUBHY peleH3il0 akajeMika A.M.
IponsmHChKOTO. Jloriunum IIPOJOBXKEHHAM
KHUIYM CTaja BUJAHA Yy CIHiBaBTOPCTBi IIpals
"Oxopona mpupopn”’ (1986 p.). Baxmusum
BHeckoM  Bomogmmmpa  KocTaHTMHOBMYA Y
BUBYEHHS Ta BUKJIAQJaHHA eKonorii € pobora
"Cinbcpkorocriogapcpka  exomoriss” (1992 p.,
y CHiBaBTOPCTBi), Je [eTaJbHO BUCBITIEHO
opranisaniio Ta GyHKLiOHyBaHH: arponanauadris
SK eKOJIOTiYHUX CHUCTEeM, II0OKa3aHO B3a€MO3B 30K
MDK CIIBCBKMM 1 JIICOBUM TOCIOfIapCTBaMU,
BVICBITJIEHO POJIb JIICOBMX HACAJ[>)K€Hb B ONITUMi3allil
CiIbCPKOrOCIIONAPCHKIX TAHAIA]TIB.

B.K. M’sikymko 6yB kepiBHUKOM IIpo6meMHOI
pamy miCOroCIomapchbKoro GakynbTeTy Ta TOIOBOIO
creniazisoBaHOi BYEHOI pajiy i3 3aXMCTy AycepTanin
Ipy  YKpalHCbKOMY HalliOHa/IbHOMY arpapHOMY
yHiBepcuteri (Huni HanjjonansHwit yHiBepcurer
6iopecypciB i TPUPOFOKOPUCTYBAHHA YKpaiHmu),
y NEBHI POKM — YIEHOM CIIelia/li30BaHNX BYEHMX
pan npu Incturyri 6oraniku im. M.I. XonogHoro Ta
LlenTpanpHOMY pecIyO/miKaHCPKOMY OOTaHIYHOMY
cagy imeni M.M. Ipumka. IIporsarom TtpuBanoro
vyacy Bomogmmup KocTaHTMHOBUY OyB WIeHOM
YKpaiHcbkoro 60TaHIYHOrO TOBapMCTBA, MOHAf 10
POKiB OYO/II0BaB JI0r0 €KOJIOTiYHY CEKILiI0.

HesBaxkaloun Ha TXKKYy XBOpoOy B OCTaHHI
poxu xutts, B.K. M’AKyIIKO He 3a/IuIINB HAyKOBOI
poboru, sK KOHCY/IbTaT HaJaBaB ILiHHI IOpajgu
MOJTIOZIIM KOJIETaM.

28 mororo 2011 p. cepue Bomopmmupa
KocrsaHTnHOBMYa M AKyILIKa 3YIMHIIOCD.

Bonogumup KocrantuHoBny M’Akymko Oys
He /JMile BUJATHMM BYEHUM Ta IIelarOrOM, a Ji
HerepeciqyHOl  ocobucTicTio.  BusHadampHMMM
JIoro sIKOCTSIMM Oyny Haj3BM4YaliHa eHepriiiHicTh
i mparpoBUTICTD, THOOOB O ITIOTIEN,
PO3IIeliTH CIPaBXKHIl TaJaHT i MifTpUMaTH JI0TO
Ha IIJIAXY CTAaHOBJIEHHA, TOTOBHICTb NPUIATU Ha
TOIIOMOTY, IaTU MYJPY IIOpay, 3JaTHICTh YCIIIITHO
pO3B’A3yBaTy CKIaHI MPOOIeMI.

B.I. MEJIBHMK, O.0. PAK
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BTPATU HAYKHM
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In Memory of Petro M. Tsarenko

(12.07.1956 —

Petro Tsarenko, Doctor of Biological Sciences,
Professor, Corresponding Member of the National
Academy of Sciences of Ukraine, a laureate of the
Boris Paton National Award and a long-term head
of the Department of Phycology, Lichenology and
Bryology of the M.G. Kholodny Institute of Botany
of the National Academy of Sciences of Ukraine,
passed away on 21 January 2023 in Krakéw, Poland.
Petro Mykhaylovych Tsarenko was born in
the village of Smilchyntsi, Lysianka District
in Cherkasy Region, Ukraine, in the family of
Mykhailo Nychyporovych Tsarenko and Valentyna
Kononivna Tsarenko. He grew up together with
two brothers in a family where respect to books,
to the history of the native land, to learning and
knowledge was cultivated from his childhood years.
Probably his great devotion to work and his caring
and kind attitude to the family and colleagues were
rooted in and inherited from his family traditions,
and thus were evident during his whole life.
110

21.01.2023)

In 1973-1978 Petro studied at T.G. Shevchenko
Kyiv State University (now the Taras Shevchenko
National University of Kyiv), specializing at the
Department of Lower Plants headed by Professor
Nadiya Prokhorivha Massjuk (also sometimes
transliterated as Masyuk or Masiuk) who was
his first mentor in the field of phycology. While
still a student, Petro came to the Department of
Algology and Lichenology of the Institute of Botany
of the Academy of Sciences of the Ukrainian SSR
(now the M.G. Kholodny Institute of Botany of
the National Academy of Sciences of Ukraine),
where he later worked during his whole scientific
life. The luminaries of the department, students
of Academician Oleksandr V. Topachevsky, bright
representatives of the Kyiv scientific school of
phycologists, such as Nadiya P. Massjuk, Galyna
M. Palamar-Mordvintseva, Nadiya V. Kondratyeva,
Zinaida I. Asaul-Vetrova, Nonna O. Moshkova
and others, significantly influenced the formation
and development of Petro Tsarenko as a scientist.
Consequently, high organization, punctuality,
logic in expressing opinions in his publications,
numerous reports, and lectures were the features
that Petro inherited from his teachers and mentors.
In 1979, when PM. Tsarenko demonstrated his
young graduate's interest in floristic and taxonomic
studies of green algae, he was recommended for an
internship to a well-known researcher in this field,
Professor Vera Mikhaylovna Andreeva from the
V.L. Komarov Botanical Institute of the Academy of
Sciences of the USSR.

In 1980 Petro Tsarenko entered the postgraduate
program at the Institute of Botany, where his
supervisor was Professor Galyna M. Palamar-
Mordvintseva. Petro conducted research on
chlorococcal algae in the reservoirs of the Ukrainian
Polissia and successfully defended his Candidate
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of Science (comparable to PhD) thesis in 1984.
As a result of his graduation project, he published
his first monographic book, a Brief Identification
Manual of Chlorococcal Algae of the Ukrainian SSR
(1990), which is still a standard handy reference for
many phycologists.

In the 1990s, PM. Tsarenko collaborated
with German scientists in conducting their joint
scientific research at the Jiilich Scientific Center
(Forschungszentrum Jilich, Jilich, district of
Diiren, North Rhine-Westphalia, Germany, 1991,
1993) and at the Leibniz Institute of Freshwater
Ecology and Inland Fisheries (Neuglobsow,
Brandenburg, Germany, 1995). In 1991, he
participated the expedition to the Indian Ocean
onboard the scientific research vessel Akademik
Vernadsky (named in honor of Academician
Volodymyr I. Vernadsky), studying algae of
Madagascar, Namibia, Indonesia, Singapore, the
Seychelles, and other countries and regions.

In 1996, PM. Tsarenko defended his doctoral
(Doctor of Science) thesis "Chlorococcal algae
(Chlorococcales, Chlorophyta) of water bodies of
Ukraine (flora, morphology, ecology, geography,
evolutionary trends and principles of systematics)".
In 2002, he started his work as the Head of
the Department of Phycology (since 2016, the
Department of Phycology, Lichenology and
Bryology) at the M.G. Kholodny Institute of Botany
of the National Academy of Sciences of Ukraine,
and remained the head of that department for
two decades, until the end of his life. He also paid
considerable attention to his teaching activities as a
professor of the Department of Botany (2000-2007)
and the head of the Department of Physiology, Plant
Ecology and Biomonitoring (2006-2007) at the
National Agricultural University (now, since 2008,
the National University of Life and Environmental
Sciences of Ukraine) and a professor of the
Department of Botany at the Taras Shevchenko
National University of Kyiv (2010).

The scientific activity of PM. Tsarenko covered
various issues and fields of floristics, morphology,
ecology, geography, nomenclature, taxonomy,
evolution and phylogeny of algae (mainly coccoid
green algae, charophytes, diatoms), history

of science, theoretical and applied aspects of
phycology, bioindication, bioenergy conversion,
and the innovative field of conservation of
algae (now sometimes termed algosozology). In
particular, he developed the concept of specificity
and taxonomic and ecological diversity of the algal
flora of Ukraine, proposed a system of regional
zoning of that flora based on the zonal and basin
approach and ecological-hydrological peculiarities,
and developed criteria for categorization of rare and
threatened species of algae and their conservation.

Petro Tsarenko had a special interest in
comprehensive and integrative studies of coccoid
green algae (especially Scenedesmaceae) in the flora
of Ukraine and other countries. He was one of the
best specialists in identification of these algae, in
studies of cell morphology and ultrastructure of
Scenedesmus-like algae of Ukraine and Germany,
in carrying out taxonomic studies (for example,
more than 40 proposed nomenclatural changes in
the group of Scenedesmus s. 1.), and in developing
collections that included more than 150 strains of
representatives of Scenedesmaceae.

Petro described 9 species and infraspecific
taxa of green algae (Desmodesmus communis var.
polisicus P. Tsarenko & E. Hegewald, D. costato-
granulatus var. costatus E. Hegewald & P. Tsarenko,
D. multivariabilis E. Hegewald, Antal Schmidt,
A. Braband & P. Tsarenko, D. multivariabilis var.
turskensis P. Tsarenko & E. Hegewald, Enallax
acutiformis var. reticulatum E. Hegewald &
P. Tsarenko, Pteromonas carteri P. Tsarenko &
D. Kapustin, Scenedesmus polessicus P. Tsarenko, Sc.
serratopectinatus P. Tsarenko, Tetradesmus arenicola
Mikhailyuk & P. Tsarenko). He also proposed more
than 100 nomenclatural novelties at various ranks,
such as the family (Scotiellocystoidaceae (Fott)
P. Tsarenko, Sphaerocystidaceae Fott ex P. Tsarenko,
Bracteacoccaceae Kostikov emend. P. Tsarenko,
Gloeochaetaceae Kies & Kremer ex P. Tsarenko),
genus (Acutodesmus (E. Hegewald) P. Tsarenko),
species and infraspecific taxa in Chlorophyta,
Charophyta, Glaucophyta, and Bacillariophyta.

Petro Tsarenko also initiated studies in the field
of applied phycology, in particular, the search and
cultivation of algae of biotechnological importance,
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Petro Tsarenko with graduate students of the department, Sofia Sadogurska and Olga Kryvosheia-Zakharova (Kyiv, 2020)

studies of their biological properties, development
of cultivation methods and protocols, formation
of a collection of strains promising for industrial
cultivation, etc. His knowledge allowed him to
form a unique collection of strains of coccoid
green algae (part of the well-known collection of
algae at the Institute of Botany — IBASU-A), as well
as a collection of microalgae that are promising
producers of biomass and lipids, and found out the
environmental factors involved in the production
and resource process of their biosynthesis according
to conditions of closed ecosystems. For many years,
Petro was not only the head and curator, but also
a tireless collector of the Algotheca (Algotheque,
algal collection) of the Institute of Botany (KW-
A) and the Collection of Living Cultures of Algae
(IBASU-A), both are now the units of the National
Heritage of Ukraine.

Petro M. Tsarenko was active in organizational
and expert work. He was a member of the National
Agency for Higher Education Quality Assurance
and the National Commission for the Red Data
Book of Ukraine. He was also an experienced
member of the specialized scientific councils at the
M.G. Kholodny Institute of Botany, the Institute of
Hydrobiology, and the Institute of Marine Biology
of the National Academy of Sciences of Ukraine.

112

Petro Tsarenko was one of the responsible
editors of the Algal Flora of Ukraine and Algae of
Ukraine series, a member of the editorial board of
the journals Algologia, the International Journal
on Algae, and the Ukrainian Botanical Journal.
Under his supervision, six dissertation studies were
completed for the scientific degree of the Candidate
of Biological Sciences (earlier comparable to PhD)
and one for the Doctor of Philosophy (PhD) degree.

Petro Tsarenko studied not only the algal flora
of Ukraine, but also floras of other countries. He
participated in numerous international projects to
study the algoflora of the United Kingdom, Israel,
Germany, and Mongolia. It was indeed a great
pleasure to be in field trips together with Petro
Tsarenko (all regions of Ukraine, the coastal zone
of the Pacific or Atlantic oceans, the Black and
Mediterranean seas, high mountains of Central
Asia, the Near East, etc.), or to participate in
workshops or conferences organized and prepared
by Petro: all travel details, sampling points, all
permits for collecting were prepared and agreed
upon with local colleagues in advance, and usually
everything was implemented in the best way
possible.

In appreciation of Tsarenko's contribution
to taxonomy, colleagues named three species of
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diatom algae in his honor: Buryatia tsarenkoi
Kulikovskiy, Metzeltin & Lange-Bertalot, Fallacia
tsarenkoi Kulikovskiy, Lange-Bertalot & Metzeltin,
and Nitzschia tsarenkoi Lange-Bertalot. We know
that several more names of algae and lichens will
be dedicated soon to Petro Tsarenko (publications
now in preparation or submitted).

Petro Tsarenko is the author and co-author of
more than 450 scientific publications, including
34 monographs and 29 educational and teaching
manuals. PM. Tsarenko had a special inspiration
and interest in preparing monographic studies on
biodiversity. Among them, there are fundamental
overviews of algae of the British Isles (The
Freshwater Algal Flora of the British Isles, 2002),
Israel (Biodiversity of Cyanoprocaryotes and Algae of
Continental Israel, 2000), Mongolia (Limnology and
Paleolimnology of Mongolia, 2014) and the four-
volume collective monograph Algae of Ukraine:
Diversity, Nomenclature, Taxonomy, Ecology and
Geography (2006-2014). He is one of the leading
authors of the third edition of the Red Data Book
of Ukraine (volume of plants and fungi) (2009).
The last large-scale and fundamental works by
PM. Tsarenko, on which he worked as the chief
editor, were the Prodromus of Spore Plants of
Ukraine: Lichens (2021), Prodromus of Spore
Plants of Ukraine: Bryophyta (2022), as well as the
chief editor and author of many chapters in the
Prodromus of Spore Plants of Ukraine: Algae in two
volumes (2023). In his free time P.M. Tsarenko
was fascinated by the history of his native land, the
history of Ukraine.

The beginning of the large-scale phase of the
aggressive war waged by ruscists against Ukraine
forced Petro Tsarenko to leave his home in Kyiv,
mainly because of the damage caused by the
shockwave and fragments of a missile to the
building where he lived, in the northeastern part
of Kyiv City. Petro also cared for his family, his
wife and two daughters, and wanted to safeguard
them against any further shocks and dangers. After
this event, Petro accepted an invitation made by
Professor Konrad Wotowski (W. Szafer Institute of
Botany of the Polish Academy of Sciences, Krakéw)
to move with his family to Krakéw. Having received
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Petro Tsarenko during the field work in 2022 in Poland:
Morskie Oko Lake

funding from the Polish Academy of Sciences,
as a visiting professor at the W. Szafer Institute
of Botany within the framework of the project,
Petro continued to work on his main passion
and dedication, the study of green algae, and also
conducted his taxonomic research and revision
of algal cultures of the National Biodiversity
Collection of Recent and Fossil Organisms at the
W. Szafer Institute of Botany.

At the same time, Petro Tsarenko combined his
work at a Polish institute with quite active parallel
research for the benefit of Ukrainian phycology and
higher education in his home country; in particular,
he prepared a number of articles, highlighting the
peculiarities of the diversity of algae in different
regions of Ukraine, completed his work on the
Prodromus of Algae of Ukraine, and participated in
forming decisions on issues of the quality of higher
education in Ukraine at meetings of the National
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Visiting the Institute of Nature Conservation (Krakow, 2011):
Janina Kwandrans, Konrad Wotowski and Petro Tsarenko

Agency for Higher Education Quality Assurance of
Ukraine.

The scientist worked at the Szafer Institute
until the last days of his life. Ukrainian and Polish
colleagues remember his inexhaustible plans and
ideas for future research, which were interrupted
by his sudden death. In the last days of 2022, Petro
Tsarenko told Professor Konrad Wotowski that he
would be especially happy to help his colleagues
from Ukraine as much as possible. Together with
Konrad they drafted the idea and scope of activities
for a new grant proposal involving colleagues
from Ukraine. They also drafted a list of potential
partners; negotiations with the Ukrainian scientists
were underway when Petro passed away suddenly.
His thoughts were always with his beloved country
of Ukraine, his Kyiv City, and the M.G. Kholodny
Institute of Botany, which he missed so much.

Petro Tsarenko was an exceptional man, a wise,
calm, kind and sincere person, and a researcher
wholeheartedly devoted to science. The door of
his office room was always open for colleagues,
friends, and many other visitors. Despite his very
busy schedule, he always managed to find some
time to discuss both scientific issues and various
life situations. Petro was always aware of what was
happening with the employees of his department,
supported and helped them. He combined the
qualities of a caring and understanding manager,
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An interview at the Rada TV channel

while at the same time his attitude was demanding,
persistent, and stimulating to work.

He sincerely loved his work and devoted a lot of
time to it. At the same time, Petro was the caring
and loving husband for his wife Olga (also a
botanist) and the devoted and kind father for their
two daughters. The order and harmony that reigned
in his family also contributed to Petro’s scientific
work and achievements. He will be sorely missed
by his family, especially his beloved wife Olga and
daughters Olena and Nataliia. Petro was especially
proud that one of his daughters, Olena Bilous (née
Tsarenko), continued the scientific tradition of her
father and is now a professional phycologist and
hydrobiologist.

Whilst we will greatly regret the many unfulfilled
projects Petro Tsarenko was about to launch, we
will miss him most of all as a colleague and friend.
With him, international phycology has lost an
experienced and valued member, and Ukraine lost
one of our most important researches. It is also
undoubtedly a major loss not only to phycology
but also to the international and national scientific
community.

Serhij KONDRATYUK,

Oksana VYNOGRADOVA, Konrad WOLOWSKI,
Solomon WASSER, Olga BUROVA,

Tetiana MIKHAILY UK, Sergei MOSYAKIN
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Revision of the family Sargassaceae (Fucales, Phaeophyceae) from Kuwait

Supplementary Information

Table S1. Collection sites and habitat of specimens of the Sargassaceae in Kuwait

Number Location collection Date Coordinates Habitat Surface
on map sea water
temperature
Offshore Islands
Failaka 18.02.2019  29°28'03.8"N 48°17'10.1"E Rocky shore and tidal pool 16.2°C
B Kubbar 21.02.2019  29°04'18"N, 48°29'30"E Rocky shore and intertidal pool 16.1°C
C Umm Al-Muradim 7.02. 2019 28°40'49.8"N, 48°39'00"E Subtidal and intertidal 16.5°C
Middle zone
6.08.2019 29°1642.2"N 48°05'21.7"E Rocky shore 31.9°C
1 Anjafa 27.01.2020  29°16'42.2"N 48°05'21.7"E Rocky shore 16.7 °C
2 Fintas* 17.02.2019  29°10'37.9"N 48°07'23.0"E  Rocky shore near Coastguard 19.9°C
South zone
3 Mina Abdulla 7.10.2018 28°58'47.1"N, 48°1024.9"E Drifting to shoreline 30.1°C
4 Al-Khiran 12.02.2019  28°39'18"N, 48°23'31.4"E Drifting to shoreline 16.0°C
20.04.2019  28°41'49.6N48°22'47.0"E Drifting to shoreline 22.3°C
> Al-Zour (1) 29.01.2020 Drifting at entrance to canal 17.4°C
6 Al-Zour (2) 13.02.2019  28°41'09.5"N,48°23'14.2"E Drifting to shoreline 16.1 °C
7 Al-Nuwaiseb 6.02.2019  28°35'00"N, 48°23'56.8"E Drifting to shoreline 16.1°C

* Repeated specimens (e.g., Sargassum carpophyllum J. Agardh)
https://seatemperature.info/kuwait-water-temperature.html

Table S2. Primer’s sequence (~500-650 bp) used for amplification of Sargassaceae specimens in this study

Locus Marker  Oligo Annealing Primer Sequence (5 to 3’) Amplicon Reference
nucleotide DNA Size (bp)
primers
(F/R)
KP5 (F) 5.8S ACAACGATGAAGAACGCAG >200 to <1000 Lane et al.
ITS2 (2006)
Nuclear
KG4 (R) LSU CTTTTCCTCCGCTTAGTTATATG

el


https://seatemperature.info/kuwait-water-temperature.html

® Table S3. Specimens of Sargassaceae collected from Kuwait, grouped according to the closest ITS2 sequence match in GenBank
Note that there is no previously published ITS2 sequence of Polycladia myrica

Entity Taxon identification according to GenBank Herbarium vouchers I(ll)u(el:.:),) Cov:/or age Ide‘r)/:)tity O?CCIZS:::nm:fC'h ac(c;:;}i;o?ﬁo.
1 Sirophysalis trinodis (Forsskal 1775) Kiitzing KHI120219-3 699 91 99.28 KF281875 MZ409024
2 Sirophysalis trinodis (Forsskal 1775) Kiitzing FAT180219-21 699 98 99.28 KF281875 MZ409025
3 Hormophysa cuneiformis (J.F. Gmelin1792) P.C. KHI120219-19 636 70 100 AB043780 MZ409023

Silva
4 Polycladia myrica (S.G. Gmelin) Draima, ANJ60819-2 509 NA NA NA MZ409027
Ballesteros, F. Rousseau & T. Thibaut.
5 Polycladia myrica (S.G. Gmelin) Draima, MINABD71018-3 505 NA NA NA MZ409026
Ballesteros, F. Rousseau & T. Thibaut.
6 Sargassum aquifolium (Turner) C. Agardh AN]J270120-10 597 74 100 HQ416054 MZ409015
7 Sargassum aquifolium (Turner) C. Agardh NUW&60219-16 583 75 100 HQ416073 MZ409013
8 Sargassum aquifolium (Turner) C. Agardh KHI120219-27 635 69 100 HQ416054 MZ409014
9 Sargassum aquifolium (Turner) C. Agardh AN7J60819-1 636 69 100 HQ416054 MZ409012
10 Sargassum carpophyllum J. Agardh NUW60219-17 600 84 99.61 AB043067 MZ409016
11 Sargassum carpophyllum J. Agardh KHI120219-24 600 84 99.61 AB043067 MZ409017
12 Sargassum carpophyllum J. Agardh Z0U290120-35 561 86 99.59 AB043067 MZ409021
13 Sargassum carpophyllum J. Agardh Z0U290120-25 576 72 99.52 KY935425 MZ409022
14 Sargassum carpophyllum J. Agardh KD10_ZOU200419wP-12-e 582 86 99.60 AB043067 MZ447878
15 Sargassum carpophyllum J. Agardh' Z0U290120-26 553 99 99.64 KP101265 MZ409019
16 Sargassum carpophyllum J. Agardh' Z0OU130219-6 559 100 99.64 KP101265 MZ409018
17 Sargassum carpophyllum J. Agardh' KUB210219-M 589 100 99.66 KP101265 MZ409020
18  Sargassum ilicifolium var. acaraeocarpum Grunow KD8_ZOU200419wP-12-c 588 99 99.49 KP096253 MZ447876
19 Sargassum ilicifolium var. acaraeocarpum Grunow Z0U290120-15 622 73 100 KP720362 MZ409028
20 Sargassum yinggehaiense Tseng & Lu KD14_Z0OU200419wP-11-A 563 99 100 KP101256 MZ447877
21 Sargassum sp. ANJ270120-9 603 98 99.83 KF692548 MZ409011

! Sequence deposited in GenBank as S. pseudolanceolatum Tseng & Lu but identical to the sequences of S. carpophyllum J. Agardh
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O, Table S4. ITS2 sequences of Sargassaceae retrieved from GenBank for use in phylogenetic analysis

Collection site Collectors

Taxa/entity GenBank Accessions no.

Hormophysa triquetra
Sargassopsis decurrens
Sargassum aquifolium
Sargassum aquifolium
Sargassum baccularia
Sargassum carpophyllum
Sargassum carpophyllum
Sargassum carpophyllum
Sargassum crassifolium
Sargassum crassifolium
Sargassum confusum
Sargassum decurrens
Sargassum duplicatum
Sargassum emarginatum
Sargassum ilicifolium
Sargassum ilicifolium
Sargassum ilicifolium
Sargassum ilicifolium var acaraeocarpum
Sargassum ilicifolium var. acaraeocarpum
Sargassum integerrimum
Sargassum mcclurei
Sargassum pacificum
Sargassum polycystum
Sargassum pseudolanceolatum
Sargassum swartzii
Sargassum swartzii
Sargassum swartzii
Sargassum vachellianum
Sargassum yinggehaiense
Sirophysalis trinodis
Sirophysalis trinodis
Outgroup

Ascophyllum nodosum
Fucus serratus

Fucus vesiculosus

AB043780
JN243821
HQ416054
HQ416073
KP219190
JN243804
AB043067
KY935425
HF572040
HF572041
AB038271
EU100773
AY258152
KY935426
MG731822
MN193433
HF572049
KP720362
KP720515
KP096254
KP096253
EU100783
EU833422
KP101265
KF692548
EU882255
EU882254
KJ855999
KP101256
KF281875
KF281877

AF102971
AF102945
AF102932

New Caledonia, France
Australia
Tanzania
Reunion
Thailand
Australia

Nagasaki, Japan
China
Iran
Iran
Japan
New Caledonia, France
Taiwan
China
Singapore
Indonesia
Iran
Madagascar
South Africa
China
China
French Polynesia, France
Fiji
China
India
New Caledonia, France
New Caledonia, France
China
China
Australia
Australia

Isle of Man
Nova Scotia, Canada
White Sea, Russia

Stiger and Horiguchi (2000)
Dixon et al. (2012)
Mattio and Payri (2010)
Mattio and Payri (2010)
Kantachumpoo et al. (2014)
Dixon et al. (2011)
Stiger et al. (2000)
Huang et al. (2017)
Shams et al. (2013)
Shams et al. (2013)
Yoshida et al. (2000)
Mattio et al. (2008)
Chen and Lee (2003)
Huang et al. (2017)

Yip et al. (2018)
Dharmayanti et al. (2019)
Shams et al. (2013)
Mattio et al. (2015)
Mattio et al. (2015)

Liu et al. (2014)

Liu et al. (2014)

Mattio et al. (2008)
Mattio et al. (2009)

Liu et al. (2014)
Deshmukhe et al. (2013)
Mattio et al. (2008)
Mattio et al. (2008)

Bi et al. (2014)

Liu et al. (2014)

Dixon et al. (2014)
Dixon et al. (2014)

Serrao et al. (1999)
Serrao et al. (1999)
Serrao et al. (1999)
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