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Fungi and Fungi-like Organisms
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RESEARCH ARTICLE

First records of three Lepiota species (Agaricales, Basidiomycota)
from Ukraine, with notes on a poorly known species, Lepiota subalba
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Abstract. New records of four species of the genus Lepiota (Agaricales, Basidiomycota) are reported from Ukraine.
Three species, L. fuscovinacea, L. griseovirens, and L. roseolivida, are recorded in Ukraine for the first time, whereas
a poorly known species, L. subalba, earlier known in Ukraine from a few records, is confirmed using molecular
identification methods. All species reports are supplemented with original descriptions and drawings based on newly
collected material, as well as data on general distribution, habitat, references to new collections and public databases.
Original nucleotide sequence of the ITS region of ribosomal DNA obtained from our voucher specimen of L. subalba is
provided.
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Introduction

Lepiota (Pers) S.F.Gray (Agaricaceae) is a genus that
comprises ca. 400 species (Kirk et al., 2008; Vellinga,
2009). Most of them are soil and litter decomposers,
which are widely distributed from tropical to temperate
regions (Vellinga, 2004). Several genera, such as
Cystolepiota Singer, Echinoderma (Locq. ex Bon)
Bon, Melanophyllum Velen., Pulverolepiota Bon,
Leucoagaricus Locq. ex Singer, Leucocoprinus Pat., and
Chlorophyllum Massee, share certain common features
with Lepiota s. str. and thus their species were earlier
(until the early 2000s) treated as members of Lepiota s. 1.
(Johnson, 1999; Vellinga, 2003, 2009). For convenience,
the term "lepiotaceous fungi" has been widely used until
now as an informal group that embraces the mentioned
genera with colorless or differently (non-black) colored
spores, in contrast to the type genus of the family,
Agaricus L.

The first comprehensive list of lepiotaceous fungi
of Ukraine was provided in the Handbook of Fungi
of Ukraine (Zerova et al., 1979), where 33 species of
Lepiota s. 1. were reported. Wasser (1980) reported 37
accepted species names of Lepiota in his revision of
the order Agaricales in Ukraine. The Fungi of Ukraine
online database, which summarizes historical collections
of the KW-M Herbarium of the 20" century, provides
36 species names of Lepiota (Andrianova et al., 2006).
Afterwards, lepiotaceous fungi were not in focus of
special studies and were investigated instead within
wider research projects (Table 1).

These studies differ by their scope and geographical
coverage from local and regional research (Dudka
et al., 2004; Sarkina, 2013; Prylutskyi et al., 2017,
Prylutskyi, 2018; Koztowska et al., 2019; Makarenko,
2020; Malaniuk, 2020) through macro-regional surveys
(Wasser, Soldatova, 1977; Dudka et al., 2009, 2019)

© 2021 O. Prylutskyi, O. Zinenko, P. Havrysh. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access article
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits use, distribution, and

reproduction in any medium, provided the original work is properly cited
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Table 1. General summary of recent (2000—onwards) and historical (1950-2000) studies on the genus Lepiota in Ukraine

Publication (authors, date, shortened title) Level Numbfe v of Lepiota
species reported
Makarenko, 2020, Agaricales, Boletales, and Russulales of the Psel River basin (Left-Bank Forest-Steppe) regional 9
Malaniuk, 2020, Agarics and Boletes of Halych National Nature Park (West-Ukrainian and Precarpathian Forests) local 7
Koztowska et al., 2019, Fungi of Roztocze Upland regional 11
Dudka et al., 2019, Fungi of the Ukrainian Carpathians ma'cro- 10
regional
Prylutskyi, 2018, Agarics of Kharkiv Forest-Steppe regional 7
Prylutskyi et al., 2017, Fungi of Homilsha Forests National Nature Park (Kharkiv Forest-Steppe) local 6
Sarkina, 2013, Fungi of Crimea regional 16
Dudka et al., 2009, Fungi of protected areas of Lefi-Bank Ukraine ma'cro- 24
regional
Andrianova et al., 2006, Fungi of Ukraine database national 36
Dudka et al., 2004, Fungi of Crimea regional 12
Wasser, 1980, Agaricaceae of Ukraine national 37
Zerova, Sosin, Rozhenko, 1979, Handbook of Fungi of Ukraine, volume 5 national 33(s. 1)
Wasser, Soldatova, 1977, Fungi of the Steppe zone of Ukraine ::;Zr:;l 18 (s. 1)

to the national-level overviews (Zerova et al., 1979;
Andrianova et al., 2006) and the critical revision (Wasser,
1980). Note that the older studies treated the genus sensu
lato.

Here we provide original descriptions for recently
collected specimens of four rare and interesting Lepiota
species. Lepiota griseovirens Maire and L. roseolivida
Murrill  (as Leucoagaricus roseilividus — (Murrill)
E.Ludw.) previously have been briefly reported as the
first records in Ukraine in the conference paper and PhD
thesis (Havrysh et al., 2018; Prylutskyi, 2018), whereas
Lepiota fuscovinacea F.H.Meller & J.E.Lange is reported
here for the first time for Ukraine. We also provide an
original description and nrITS sequence of our specimen
of the rare and poorly known species Lepiota subalba
Kiihner ex P.D.Orton.

Materials and Methods

Specimens and morphological descriptions. Material
was collected in Kyiv (central Ukraine) and Kharkiv
(northeastern Ukraine) regions by the authors. Fruit
bodies were photographed and annotated in the field.
Collected specimens are deposited in the Mycological
herbarium of V.N. Karazin Kharkiv National University —
CWUMYC).

The microscopic structures were observed in dried
material. Sections of specimens were cut by hand and
mounted in 5% KOH. Dimensions were determined for
basidiospores, basidia, cheilocystidia, and elements of the

374

pileus covering based on ocular micrometer measurements
for at least 20 basidiospores and at least 10 measures for
other structures per specimen. Extreme values are given
in parentheses. The following abbreviations are used: L —
number of lamellae, 1 — number of lamellulae that do not
reach the stem, Q — length/width ratio of basidiospores.
Species names follow the Index Fungorum database,
except L. roseolivida, for which we followed Vellinga's
(2009) opinion, with arguments provided in the Results
and Discussion section.

DNA extraction, amplification and sequencing.
DNA from dry herbarium material (part of fruiting
body) was extracted using NeoPrep 100 plant (Neogene,
Ukraine). Fragment of the ribosomal ITS region was
amplified using standard reaction conditions and primers
ITS1and ITS4 (White etal., 1990) using OneTaq® Quick-
Load® (2X) Taq polymerase (New England Biolabs,
MO0488S). Products were visualized prior to sequencing
in commercial sequencing facility (Macrogen Europe)
with forward primer. Obtained chromatograms were
checked by eye, low quality fragments in the beginning
and the end were trimmed. Resulting sequences in fasta
format were compared to the most similar sequences in
open databases GenBank (Benson et al., 2013), Unite
(Nilsson et al., 2019), and Mycobank (Crous et al., 2004)
using available online search algorithms.

Five high-quality sequences of the nrITS region
were selected as references for identification of Lepiota
subalba, four isolated from specimens identified
as L. subalba, and one — as a closely related species,
L. ignicolor (Table 2).
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Table 2. Reference sequences from open databases, highly similar to our nrITS sequence of Lepiota subalba, and their voucher

specimens
Identification and origin ITS sequence accession number ITS sequence database | Herbarium specimen number Identified by
L. subalb
subaiba, UDBO015447 | 118281 UNITE TUF118281 Vello Liiv
Estonia
L. subalba,
NOBAS2394-16 | UDB036474 UNITE O-F-21061 Thomas Lassoe
Norway
L. subalba, .. .
NOBAS1639-15 | UDB036113 UNITE 0O-F-80243 Katriina Bendiksen
Norway
L. subalba, .
the Netherlands AY176489.1 NCBI 2242 (L) Else Vellinga
L. ignicol
the’iqe’fﬁe‘r’lzn i AY176472.1 NCBI Unknown (herb. Huijser) Henk A. Huijser

Evolutionary analyses were conducted in MEGA X (Kumar et al., 2018)

Data accessibility

Specimens’ metadata and photos are deposited in the
PlutoF database (Abarenkov et al., 2010) and accessible
via their collection numbers with CWU(MYC) prefixes.
The nrITS sequence of L. subalba is available through
the GenBank, accession number OK041522.

Results and Discussion

Genus Lepiota

Lepiota fuscovinacea F.H.Meoller & J.E.Lange, Fl.
Agaric. Danic. 5 (Taxon. Consp.): V (1940) — Figs 1,A,
2,A.

Pileus 3.0-4.5 cm diam. at first campanulate,
expanding to umbonate, with wide umbo and slightly
convoluted margin, pale brown-wine, gray-wine color
with lilac-grayish to purple tinge, closely covered with
brown to dark-purple tomentose-fibrillose squamules.
Lamellae free, crowded, L = 40-50, 1 = 5-10, white to
cream, yellowish in older specimen. Stipe 3—6 x 0.3—
0.8 cm, subcylindrical, hollow, slightly inflated at
base, cream to pale wine at apical part, getting darker
to base, reaching grayish-purple, brown-purple, with
concolorous fugacious, fibrillose belts at annual zone and
below, smooth above annual zone. Stem base with white
mycelium cords. Basidiospores 4.5-5.5 x 2.0-2.5 pum,
Q = 1.8-2.12, oblong to subcylindrical in side view,
slightly narrowed to apex, ellipsoid to ovoid in front
view, slightly thick-walled, hyaline, smooth, dextrinoid,
non- or slightly metachromatic. Basidia 15-20 x 5.5—
6.5 um, clavate, four-spored. Pleurocystidia absent.
Cheilocystidia 20-35 x (6-)7-13 um, widely clavate to
narrowly spheropedunculate, hyaline in KOH. Pileus
covering a trichoderm, composed of elongate septated
subcylindrical elements, (40-)60—100(-140) x 10—
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20 pm, with brownish pigment, terminate elements
are slightly narrowed and rounded to apex. Clamp
connections absent.

Material examined. UKRAINE. Kyiv Region,
Obukhiv District, near Rzhyshchiv town, 49.960841
N, 31.118578 E, on rich soil with clay basis, deciduous
forest in ravine with Betula pendula, Alnus glutinosa,
Populus tremula, Tilia cordata, 16 Oct. 2020, O.
Prylutskyi (CWUMYC)8692). iNaturalist observation
(https://www.inaturalist.org/observations/62769742).

Habitat and distribution. Solitary or in small
groups, terrestrial on loamy or clayey soil, rich in humus,
in deciduous and coniferous woods and plantations.
Reported from Austria, Belgium, Denmark, Estonia,
Finland, France, Germany, Italy, Norway, Poland,
Slovenia, Spain, Sweden, Switzerland, the Netherlands,
Ukraine, and the United Kingdom (Candusso, Lanzoni,
1990; Noordeloos et al., 2001; Lange, 2012; GBIF,
2021a). Considered as a rare species throughout its range,
especially in Nordic countries (Lange, 2012).

Lepiota griseovirens Maire, Bull. trimest. Soc. mycol.
Fr. 44: 37 (1928) — Figs 1,B, 2,B.

Lepiota poliochloodes Vellinga & Huijser, Persoonia
15(2): 229 (1993).

Pileus 3—4 cm diam., at first conical, campanulate,
then expanding to umbonate, almost applanate with
wide umbo in center, dark greenish-gray color at first,
olive, gray or brown, then disparting from margin
into squamules in concentric zones laying on white
background, remaining dark in center, when young
with parts of veil at margin. Lamellae free, moderately
crowded, L = 3040, 1 = 20-30, at first white, yellowish
when old. Stipe 5-6 % 0.2—0.6 cm, cylindrical, sometimes
inflated at base, solid in lower part, then hollow, whitish
or cream in apical part, gets dark yellow when touched,
in lower 2/3 part covered with fugacious, greenish-
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Fig 1. Fruit bodies of Lepiota species. A: L. fuscovinacea; B: L. griseovirens; C: L. roseolivida; D: L. subalba. Bars: 1 cm
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Fig. 2. Microscopic characters (spores, cheilocystidia, and
pileipellis elements) of Lepiota species. A: L. fuscovinacea; B:
L. griseovirens; C: L. roseolivida; D: L. subalba. Bars: 10 pm
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gray to olive fibrillose velum remnants, which did not
formed prominent annual zones in collected fruit bodies.
Basidiospores (6.5-)7-8.5(-9.3) x 3-4.5 um, Q = 23—
2.97, subtriangular in side view, usually with suprahilar
depression, ellipsoid to fusiform in front view, hyaline,
smooth, dextrinoid, thick-walled. Basidia 17-20 x 5.5—
7.0 um, clavate, mostly four-spored, rarely two-spored.
Pleurocystidia absent. Cheilocystidia (12.7-)15-20(-33)
x 5.5-7.1 um, clavate to narrowly utriform, sometimes
fusiform, hyaline in KOH. Pileus covering a trichoderm,
composed of elongate subcylindrical to subfusiform
elements, 86-99 x 12.5-19.8 um, with light brown,
yellowish parietal pigment. Clamp connections common.

Material examined. UKRAINE. Kharkiv Region,
Zmiiv District, near Haydary village, 49.627082 N,
36.3216094 E, on rich soil, edge of deciduous forest
with Acer negundo, Robinia pseudoacacia, Salix sp.,
Sambucus nigra, Urtica dioica, 10 Oct. 2018, P. Havrysh
& O. Prylutskyi (CWU(MYC)8055).
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Habitat and distribution. Gregarious in small
groups, terrestrial on sandy and loamy soils rich in
humus, in deciduous and mixed woods and shrubs,
as well as coastal dunes and ruderal places, rare in
Europe. Reported from Austria, Belgium, Denmark,
France, Germany, Greece, Italy, Russia, Spain, Sweden,
Switzerland, the Netherlands, Ukraine, and the United
Kingdom (Candusso, Lanzoni, 1990; Noordeloos et al.,
2001; Lange, 2012; GBIF, 2021b).

Lepiota roseolivida Murrill, Mycologia 4(5): 234
(1912) — Figs 1,C, 2,C.

Lepiota marriageae D.A.Reid [as 'marriagei'],
Fungorum Rariorum Icones Coloratae 1: 20 (1966) —
Lepiota roseilivida Murrill (Orthographic variant) —
Leucoagaricus  marriageae (D.A.Reid) Bon [as
'marriagei'], Docums Mycol. 6(no. 24): 44 (1976) —
Leucoagaricus  marriageae [as 'marriagei'] var.
ammovirescens Bon, Docums Mycol. 22(no. 88): 31
(1993) — Leucoagaricus roseolividus (Murrill) E.Ludw.
[as ‘roseilividus’], Pilzkompendium (Eching) 3: 509
(2012).

Pileus 0.5-3.0 cm diam., slightly umbonate to
applanate with low umbo or sometimes concave, dark
ocher with violetish tinge around umbo with often lighter
or paler shades at umbo apex, widely covered with lilac,
brownish pink to violet tomentose elements which are
small to tiny squamules laying on white background,
with overhanging usually V-shaped squamules at
margin. Lamellae free, moderately crowded, L = 40—
45,1 = 15-20, white to cream. Stipe 3.0-7.5 x 0.5-0.9
cm, cylindrical or subcylindrical, slightly wider in
lower part, hollow, white, covered with white slightly
tomentose elements over showing pale cream context,
with distinct annulus containing brownish violet to ocher
squamules that also occur in lower part and gradiently
get thinner and paler to annulus. Basidiospores 7.3—
8.1(-10.6) x 3.64.4 um, Q = 1.78-1.97(-2.94), oblong,
narrowly oblong to amygdaliform in side view, slightly
narrowed to apex, oblong in front view, thick-walled,
hyaline, smooth, dextrinoid, metachromatic. Basidia
15-26 x 6-9 um clavate, four-spored, rarely two-spored.
Pleurocystidia absent. Cheilocystidia 33.3-37.2 x 9.8—
11.8 um, fusiform, narrowly fusiform, narrowly utriform,
clavate, subcylindrical, hyaline in KOH. Pileus covering
a cutis, composed of elongate subcylindrical, subclavate
elements sometimes narrowed to apex, (107-)148—
230 x 15.3-20.0 um, with pale pinkish-lilac pigment.
Clamp connections absent.

Material examined. UKRAINE. Kharkiv Region,
Zmiiv District, near Koropiv Khutir village, Homilsha
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Forests [Gomolshanski Lisy] National Nature Park,
49.60933517 N, 36.33022437 E, on litter, deciduous
forest with Quercus robur, Tilia cordata, Fraxinus
excelsior, Populus tremula, 25 Oct. 2009, O. Prylutskyi
(CWUMYC)7289).

Habitat and distribution. Solitary or in small groups,
terrestrial, in deciduous forests, but also recorded along
a path in a more ruderal setting; widespread in the
USA, not common in Western Europe. Europe (UK,
Italy, the Netherlands, Ukraine), North America (USA)
(Noordeloos et al., 2001; Vellinga, 2006; GBIF, 2021d).

Described from the west coast of North America
(Murrill, 1912), Lepiota roseolivida seems to be
rarer in Europe than in North America. The Index
Fungorum database follows Ludwig's concept, who
placed this species in Leucoagaricus as L. roseolividus
[‘roseilividus’] in his Pilzkompendium (Ludwig, 2012).
Since Ludwig provided no taxonomic evidence for that
treatment, we keep original meaning and circumscription
of this name, following Murrill (1912) and Vellinga
(20006).

Lepiota subalba Kiihner ex P.D.Orton, Trans. Br.
Mycol. Soc. 43(2): 287 (1960) — Figs 1,D, 2,D.

Lepiota albosericea J.E.Lange, Fl. Agaric. Danic. 1:
32 (1935) — Lepiota subalba Kithner, Bull. trimest. Soc.
mycol. Fr. 52(2): 233 (1936) — Lepiota subalba var.
brunneoaurantia E.Ludw., Pilzkompendium (Eching) 3:
441 (2012).

Pileus 1.0-3.5 cm diam., convex, with age expanding,
sometimes to umbonate with blunt apex, whitish, mostly
cream, sometimes dirty-cream at disk, with mustard non-
tomentose squamules mostly crowded at center or often
smooth, in young specimen with whitish veil at margin.
Lamellae free, slightly ventricose, L = 25-45, 1= 5-10,
white to cream-white. Stipe 2—7 x 0.2-0.5 cm, cylindrical
or subcylindrical with inflated base, sometimes solid
in lower part, then hollow, white, with gray-mustard,
mustard to light brown squamules, sometimes in fuzzy
concentric zones, covering all stipe under tomentose
whitish annulus. Basidiospores 6.3—8.7 x 2.8-3.7 um, Q =
(1.97-)2.22-2.82, subtriangular in side view, rarely with
suprahilar depression, with protrusion at abaxial side,
ellipsoid to subfusiform in front view, hyaline, smooth,
metachromatic, thick-walled. Basidia 23.7-31.1 x 6.7—
7.8 um, clavate, usually four-spored, sometimes two-
spored. Pleurocystidia absent. Cheilocystidia (25.7-)37—
55.2 x 5.2-7.0 um, narrowly clavate to fusiform, hyaline
in KOH. Pileus covering a trichoderm, composed of
elongate subcylindrical to fusiform elements widen to
apex, (59.5-)72—-112 x 10.2—16 pum. Clamp connections
common.
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Table 3. Uncorrected p-distances between sequences of Lepiota specimens

L. subalba L. subalba L. subalba L subalba | L. ignicolor
CWU(MYC)8416 | UDB015447| | NOBAS2394-16 | | NOBAS1639-15 | 010 ot | \Limc o0
118281 UDB036474 |UDB036113
CWU(MYC)8416
L. subalba UDB015447 | 118281 0.0000
L. subalba NOBAS2394-16 | UDB036474 0.0000 0.0000
L. subalba NOBAS1639-15 [UDB036113 0.0000 0.0000 0.0000
L. subalba AY 176489.1 0.0262 0.0262 0.0262 0.0262
L. ignicolor AY176472.1 0.0323 0.0323 0.0323 0.0323 0.0385
Material examined. UKRAINE. Kyiv city, Uncorrected p-distances were equal to zero in case

Vystavkovyi Tsentr [Exhibition Center] park, 50.368372
N, 30480649 E, on rich soil, deciduous forest
with Carpinus betulus, 18 Oct. 2020, O. Prylutskyi
(CWUMYC)8416). iNaturalist observation — 62999172
(https://www.inaturalist.org/observations/62999172);
GenBank accession number — OK041522 (https://www.
ncbi.nlm.nih.gov/nuccore/OK041522).

Habitat and distribution. Solitary to gregarious in
small groups, terrestrial on sandy to loamy soils rich
in humus, in deciduous woods and shrubs, rarely in
coniferous forests; rare, but locally occasional in Europe.
Belgium, Estonia, Finland, France, Georgia, Germany,
the Netherlands, Norway, Russia, Sweden, Switzerland,
Ukraine, United Kingdom (Candusso, Lanzoni, 1990;
Noordeloos et al., 2001; Lange, 2012; GBIF, 2021c).

Lepiota subalba was reported in Ukraine several times
since 1954. According to the Fungi of Ukraine database
(Andrianova et al., 2006), the KW Herbarium contains
two deposited specimens identified as L. subalba,
KW-M35462 and KW-M40649, both from Kherson
Region, South Ukraine. Zerova mentioned this species
name in 1959 and 1979 (Zerova, 1959; Zerova et al.,
1979). However, Wasser in the volume of the Flora
Fungorum RSS Ucrainicae on the family Agaricaceae
(Wasser, 1980) did not use this name or any of its known
synonyms. The last time L. subalba was mentioned in the
Fungi of Reserves and National Nature Parks of the Left-
bank Ukraine from the "Prydintsivska Zaplava" part of
Luhansk Nature Reserve (Dudka et al., 2009).

Lepiota subalba demonstrates a wide variation in its
morphology and might be confused with similar species
from Lepiota sect. Stenosporae (Vellinga, 2003; Liang,
2016). To check and confirm our identification, we
obtained the ITS sequence of our specimen, the trimmed
region of which comprised 663 base pairs. Search in
open databases resulted in five most similar sequences
(Table 3).
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of four sequences identified as L. subalba from Norway
and Estonia, but has 2.6% difference in case of voucher
specimen of that species from the Netherlands, while the
sequence of a sister species, L. ignicolor, has slightly
greater differentiation from both (3.2-3.9%).

Both species share spurred spores and equally short
pileus covering elements (trichoderm) and belong to the
section Stenosporae in the traditional morphological
classification (Bon, 1993). Molecular evidence suggests
that both taxa belong to the wider clade, which includes
also a very variable species L. castanea, with long pileus
covering elements (Vellinga, 2003).

Despite high similarity in nrITS and LSU regions,
Lepiota subalba and L. ignicolor significantly differ in
their macromorphology. Lepiota subalba is characterized
by its convex to bell-shaped, pale yellowish to pale
ochraceous or creamy cap which is hardly cracked into
squamules. Lepiota ignicolor, in contrast, possesses
brightly ochraceous, brick or even warm orange-brown
squamules, alongside with slenderer fruit bodies (Bon,
1993; Lange, 2012). Our specimen lies somewhere in
between, approaching more closely L. subalba, with light
brown, if not mustard squamules on its pileus and stem.
Microscopic features, as far as we detected them, hardly
helped in distinguishing between the two species.

Due to lack of material, L. subalba is treated as an
obscure species. A thorough examination of this group
is needed, using a wide range of samples from all over
the Northern Hemisphere; the morphological variability
and molecular data deserve equal attention (Vellinga,
personal communication).
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Hpunynpkuii O., 3inenko O., ['appum I1. 2021. Tlepuri 3naxiaku Tpsox BUaiB Lepiota (Agaricales, Basidiomycota)
B YKpaiHi i HoraTku npo ManoBinomuii Bua Lepiota subalba. Ykpainucoxuii 6omaniunuii scypnan, 78(6): 373-380

[In English].

XapkiBcbkuii HarfioHaabpHuM yHiBepcuTeT imeHi B.H. Kapasina, M. CBo6onu 4, XapkiB 61022, Vkpaina:
O. IMpunynpknii, O. 3inenxo, I1. [aBpum. My3eit npupoan XapKiBCEKOTO HAI[lOHAIEHOTO YHIBEPCUTETY
imeni B.H. Kapasina, Byn. Tpurkiepa 8, XapkiB 61058, Ykpaina: O. 3uHEHKO.

Pe3tome. HaBeneHo BiioMOCTI Ipo 3HAXiNKW Ha TEpUTOpii YKpaiHM YOTHPHOX BUIIB pony Lepiota (Agaricales,
Basidiomycota). Tpn Bunu — L. fuscovinacea, L. griseovirens ta L. roseolivida — HaBonsATbhCs BIiepIie s YKpaiHH.
[ToBimomiieHHst Ipo MasloBioMuii Bux L. subalba, sikuii paHiiie BiimiuaBcsi B YKpaiHi, MiATBEPHKEHO 3 BUKOPUCTAHHSIM
MOJIEKYIISIPHO-T€HETHYHNX METOAIB iJeHTHiKkamil. J[J1s1 KO)KHOTO BU/Ty TTOJJAHO OPHUTiHAIBHI OIIHCH, 10 CYTIPOBOKYIOTHCS
UTIOCTpAIisiIMH, JAaHAMH TPO 3arajbHE MOLIMPEHHS, OCEIHIIHI YNOZoOaHHS Ta MOCHJIAHHAMHU Ha KOJNEKLiifHI 3pa3Ku
i Bigkputi 0a3u nanux. HaBeneHo opurinanbHy HykiaeotuaHy nociigosaicts ITS periony pubocomansnoi JTHK,

oTpuMaHy i3 3i0paHoro Hamu 3pa3ka L. subalba.

Kurouosi ciioBa: [THK-mrpuxkomyBatHs, rpubHe pisnomanitts, ITC, nenioroinni rpudu, HOBI 3HaxXiiku, Yikpaina
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bopomuucropocsini rpudu (Erysiphales, Ascomycota) 3axiqgHoro
Homicest Ykpainu

Bacuns I[1. TEJIFOTA* (2] Ipuna M. AHIIITEHKO

IactutyT G60Taniku iMm. M.I. Xonogunoro HAH VYkpainu, Byn. Tepemenkisebka 2, Kuis 01601, Ykpaina

Abstract. Information on powdery mildew fungi (Erysiphales, Ascomycota) recorded in Western Polissya of Ukraine
throughout the history of research in the region is provided. The list included in the article comprises 85 species of 7
genera of Erysiphales, namely 43 species of Erysiphe, 19 of Golovinomyces, 15 of Podosphaera, three of Phyllactinia,
two of Neoerysiphe and Sawadaea, and one species of Blumeria. For the first time, 21 species are reported for the region:
Erysiphe astragali, E. azaleae, E. howeana, E. hypophylla, E. lycopsidis, E. macleayae, E. prunastri, E. russellii, E.
syringae-japonicae, Golovinomyces ambrosiae, G. asterum, G. bolayi, G. fisheri, G. riedlianus, G. verbasci, Neoerysiphe
galii, Phyllactinia fraxini, Podosphaera aucupariae, P. phtheirospermi, P. prunicola, and Sawadaea tulasnei. The most
common species were Blumeria graminis, Erysiphe alphithoides, E. aquilegiae, E. divaricata, E. ornata, E. polygoni,
Podosphaera aphanis, and P. myrtillina. Erysiphe heraclei, Neoerysiphe galeopsidis, and Podosphaera erigerontis-
canadensis were recorded quite frequently. Erysiphe arcuata, E. astragali, E. azaleae, E. baeumleri, E. circaeae, E.
cruchetiana, E. cruciferarum, E. grosulariae, E. hypophylla, E. lythri, E. macleayae, E. palczewskii, E. penicillata, E.
pisi, E. prunastri, E. russellii, E. vanbruntiana, Golovinomyces ambrosiae, G. asterum, G. circumfusus, G. cynoglossi,
G. fisheri, G. inulae, G. riedlianus, G. verbasci, Neoerysiphe galii, Phyllactinia fraxini, Ph. guttata s.str., Podosphaera
amelanchieris, P. aucupariae, P. balsaminae, P. macularis, P. mors-uvae, P. prunicola, and Sawadaea tulasnei are known
from one or two localities, so they are considered as rare species in Western Polissya of Ukraine.
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Bopomnucropocsiai rpubu (Erysiphales, Leotiomycetes,
Ascomycota) 37aBHa TIPUBEPTAIHM yBary JOCIIIHHKIB,
HacamIepe/]] uepe3 MpakTHYHe 3HAYCHHS PE/ICTaBHUKIB
IIBOTO TIOPSIZIKY, OCKUTBKH BCi BOHH € 30yIHHKAMHU
OOpOLIHUCTOI POCH CYIUHHUX pociuH. B VYkpaini wmi
rpudM BHWBYAIOTHECSA MIKOJOTaMH 1 (piTomaTomoraMu
Maibke JIBa CTOJITTS MOCILIb, 1 PO TXHII BUTOBHUI CKIIa]
TyT HaKOIMYCHO 3HAYHI BiJIOMOCTI, SIKi y3araJbHEHO Y
JIBOX 3BefieHHsIX. [Iepium OyB npyruii Tom "Busnaunnka
rpubiB  Ykpaimu" (Morochkovsky et al., 1969), ne
HasezieHo 40 BHIIB 9 poxiB LBOTO MOPSIKY, APYTUM —
Bumyck "®moper rpuboB Ykpaunbel" (Heluta, 1989),

MPUCBSYCHUI came Il rpymi rpuodiB, B SIKOMY MOJaHO
y3arajJbHEHUH TXHil CITUCOK, 110 MICTHTH yxe 108 BumiB
i3 12 poxis nopsiaxy Erysiphales.

[Ticns BUXOMY y CBIT APYTOTO y3aralbHEHHS ITPOUIILITO
pke monan 30 pokiB. 3a uei mepiog B YkpaiHy Ta
€Bporry Oyl0 3aHECEHO IOCHTh 0araro Uy)KO3eMHUX
BU/IIB  OOPOIIHUCTOPOCSIHUX TIpubiB, OyiaM omnHcaHi
TaKOX HOBI TakcOHU. KpiM TOT0, 3aBISIKH MOJIEKYJISIPHO-
(hiJTOTeHEeTHYHHM JIOCITI/PKCHHSIM BHECEHO 3HAYHI 3MIHH
JI0 CHCTEeMaTHuKu Topsanxy Erysiphales. OTxe, HacTaB
yac JUIsl TPETHOTO y3araJlbHeHHsSI BUJOBOTO CKJIAIy IIMX
rpubiB, 3apeecTpoBaHMUX B YKpaiHi, a TAaKOK CTBOPEHHS

© 2021 V.P. Heluta, .M. Anishchenko. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access article under the
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits use, distribution, and reproduction
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HOBOTO KIIF0Ya JUIsi TXHBOTO BH3HAYCHHS Ta aHaNi3y
[IPOCTOPOBOTO PO3MIlICHHS BU/IIB HA TEPEHAX JIePIKaBH.
Onnak VYkpaiHa € JIOBOJNI BEJIMKOI TEPHTOPIE 3
OararbMa NMPUPOIHUMHU 30HaMHU. Tomy, 1100 3pO3yMiTH
3aKOHOMIPHOCTI TOMIMPEHHS TYT OOPOIIHUCTOPOCSHUX
rpubiB, MoTpiOHO TpoaHaii3yBaTH IXHIH pO3MOALT 3a
NPUPOIHUMH BHIIIAMH, TOOTO OKPEMHUMH MPUPOIHUMH
perionamn. Ha Ham mnomisn, aias HOPIBHSUIBHOTO
aHaJTi3y HaM3pydYHIIIe CKOPUCTATHUCS TOAIJIOM TEPUTOPIl
VYKpaiHu, 3arporoHOBaHUM OJJHHM 3 aBTOPIB 3TaaHOro
BuganHs "®dmopa rpuboB Ykpamnsl" (Heluta, 1989).
Y miit moHorpadii TepHTOpiIO JepiKaBH IOIIICHO
Ha 26 perioHiB. s AESIKMX 3 HUX YKE 3BCICHO 1
MPOAHATI30BAaHO BHAOBHI CKJaJ OOPOLIHHCTOPOCSHHX
rpu6iB. lle Ilenrpansue Ilomices (Heluta, 1995),
perioan Kpumy (IliBnennuit Geper, I'ipcpkmit Kpum,
Kpumcnbkwuii Jlicocren, Kpumcbkuii 1 [TonuHoBui crenn)
(Heluta, 1999, 2000, 2002, 2003; Dudka et al., 2004)
ta Postouus (Koztowska et al., 2015). Sk Gaunumo, Ha
CHOTO/IHI MU MA€EMO y3arajibHEH] BiJOMOCTI IPO IIi TPUOH
MIOKH 110 31 3HAYHOT MEHIIOCTI perioHiB Ykpainu. OqHak
CJIIJI BIAMITUTH, IO 3a OCTAHHI AECATHIITTA 31HCHEHO
JIOBOJII IIOBHE MIKOJIOTIYHE OOCTEXEHHS 3alOBIIHUX
TepuTopiii Oararbox perioHiB Ykpainu. Otpumani
BIJOMOCTI 3HAYHOIO MIpOI0 BIJIOMBAIOTH BUIOBHUI
cKJan rpubiB TUX PETIOHIB, [Ie PO3TAIIOBaHI 00CTEKEHI
3alOBIMHUKK Ta HAIMIOHANBHI TpUpomHi mapku. Ha
CBOTOJIHI JIOKJIQJIHO JOCIHI/PKeHI OOpPOLIHUCTOPOCSHI
rpubu Ilpuponnoro 3amnosinnuka "Topramu" (Heluta
et al., 2011; Tykhonenko, Heluta, 2011), Kanichkoro,
Kapanaspkoro, Jlyrancbkoro ta YKpaiHCBKOIO CTEIIOBOTO
npuponuux  3anosigHukiB  (Heluta, 2004, 2005,
2006; Heluta, Tykhonenko, 2017), YopHOMOpPCBHKOTO
oioceproro 3amosimauka (Heluta et al., 2007, 2010),
HalllOHAJIILHUX TpUponHux mapkiB "Mane Ilomiccs"
(Heluta et al., 2019), "I[Toxineceki ToTpu" (Heluta et al.,
2014,2016) Ta "UYepemocwkuii" (Helutaetal.,2018). Huni
BiIOMOCTi TIPO OOPOUTHHCTOPOCSHI TPUOH 3aIOBITHUX
00'ekTiB YKpaiHH MICTATBCS 1 B ISSIKMX MOHOTpadivHmX
3aranpHOMIKOTOTIUHEX Tparix (Dzhagan et al., 2008;
Dudka et al., 2009a, b, 2019), a takox Ha IHTepHeT-
cTopimi, mpucBsueHii rpudam Ykpaian (Fungi of Ukraine,
2006). Otrxe, MOXKHA BBaKaTH, IO MAEMO BIJIOMOCTI,
MPUIATHI UIA TIOPIBHSIIBHOTO aHAIi3y, IOHAWMEHIIE 3
11 npupoaHux perioHiB Ykpainu.

s crarTs mpHUCBSYEHAa BHIOBOMY CKIIagy TpuOiB
nopsiaky Erysiphales, 3apeecTpoBaHHX Ha TEPUTOPIi 11e
omHOro periony — 3axinHoro Ilomicest YkpaiHu.

3aximauM [lormiccssM  BBaXKA€TBCSI TEPUTOPIS, sIKa
Bimnosigae  Kosenbcbko-CapHeHcbkomMy  (3axigHo-
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moJTrickkoMy) reoboTtanigHOMYy okpyry (Heluta, 1989).
Ha 3axoni BoHa mexye 3 [lonbliero, Ha miBHOYI — 3
Bimopyccro, no p. [lma (mpuroku CTBirm), mam mexa
npoxonuTh JiHiew p. [lnas — CHoBunoBuui — Kitecis —
mpaBuM Oeperom p. Cioyd Ha CocHoBe — Kopemp —
niBHiuHime Jlynpka — Yerunyr (Andrienko et al., 1977).
Jlo Hammx OOCTIKEHb OOPOITHHCTOPOCSHI T'pudHW B
LIOMY peTioHi MaJio BUBYaIHCs. Tak, y 3raJaHOMy BHIIE
ToMi "Busnaunmka rpubiB VYikpainm" mis 3axigHOTO
[Tosiccs ix Oyito HaBEEHO JINIIIE YOTHPH BUIU 3 HOTHPHOX
pomiB. 3a3HaunMMO, IO MPH I[LOMY HE Oy/JIH BpaxoBaHi
oITyOITiKOBaHI Ha TOW Yac HE3HAUHI BiIOMOCTI 3 KUTBKOX
manoBitomux npais (Jaczewski, 1917; Solomakhina,
1956, 1959, 1962; Bohovyk, 1962).

Slkuro migcymyBatu Bero 1o iHQopmariito, To crae
3po3yminmm, mo Ha 1969 p. mig perioHy Oyno Bimomo
aume 9 BumiB  OopolrHUCTOpOocsHUX rpubiB. Lle
Erysiphe alphithoides', E. aquilegiae, E. trifoliorum,
Golovinomyces macrocarpus, Phyllactinia betulae,
Podosphaera aphanis, P. leucotricha, P. macularis ta
P mors-uvae (TyT i nani BUIM HAMH TIEPCBU3HAYCHO 1
HOJJaHO BIATIOBIAHO 0 Cy4acHOI HOMEHKIIATYpHU HOPSAKY
Erysiphales).

besnocepeanbo micns onyOmikyBaHHs "BusHauHKMKa
rpubiB  Ykpaiuun" rpubu mnopsaxy Erysiphales Ha
3axigaomy [losicci CHOpaguYHO JOCIIHKYBAIN JIHILE
ma Mikomorn — IL.JI. Mapuenko (Marchenko, 1974a, b,
1976, 1979) ta JII. CraceBuu (Stasevich, 1985a, b).
Jlo BxXe 3a3HaYeHUX BUIIB JIONAIOTBbCS Blumeria
graminis, Erysiphe buhrii, E. circaeae, E. heraclei,
E. knautiae, E. mayorii, E. vanbruntiana, Erysiphe
sp. Ha Chamaecytisus ruthenicus, Golovinomyces
cichoracearum, G. montagnei, Neoerysiphe galeopsidis,
Podosphaera myrtillina ta P. xanthii. Came B el uac
OOPOLTHUCTOPOCSHI TPUOM IHKOJHW TMiJI Yac eKCIeIuIlii
30Mpanu criBpoOITHUKK Biamimy Mikonorii [HcTHTYTY
6oraniku iMm. M.I". Xommograoro AH YPCP J1.I. Bypatokosa,
A.C. Byxano ta 1.O. Jlynka. Ixni Heuucienni 3pasku,
pazom 3 gomarkoBumu 30opamm [1.J[. Mapuenka,
moTpanmmwid  Ha  30epiraHHA 10  MIKOJOTi9HOTO
repbapito [ncrutyry OGoraniku (KW) i y 80-x poxax
MUHYIIOTO CTOJNITTS Oynm oOpoOJieHI OZHWUM 3 aBTOPIB
miei crarri. Indopmanis mpo 3a3HaueHi Marepianu
pa3oM 3 pesylbTaTaMy BJIACHUX JMOCIIDKEHb IOJaHa
B.II. I'emotoro (Heluta, 1989) B yxe 3rajjanomMy BuaaHHi
"®nopa rpuboB YkpauHsl'", A€ A perioHy HaBeneHo 50
BuAiB 3 8 poxiB nopsiuky Erysiphales. Ilicnst myOmikii

' ABropiB ycix BuAiB OOPOLIHMCTOPOCSHHUX TIpuOiB,
3apeecTpoBaHuX Ha 3aximHoMy [lomicci, HaBeEHO B CHHCKY

HWKYC.
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miei MoHorpadii mpoTAroM 0aratb0X pPOKIB HaMHU
MIPOOBXKYIOTECS  AOCTIUKEHHS OOPOIIHUCTOPOCSHUX
rpu0iB 3axinHoro [Tomicest. OnHak OTpUMaHi pe3ynbTaTH
Maike He IMyONiKyBaJIMCS, 32 BHUKIIOYCHHSAM JICSIKHX
HOBMHOK Juisi YKpaiHM Ta CIHUCKYy I'pUOIB 3aKa3HUKa
"JIto0ue", posramoBanoro B KoBenbcbkoMy —p-Hi
Bommrcbkoi o6 (Heluta et al., 2001; Braun et al., 2006;
Heluta, Hirylovich, 2016). 3aBasku num D0CTIKEHHSIM
UL perioHy OyJo J0JaTKOBO HABEICHO JIMIIE TPU
Bunn — Golovinomyces orontii s.l., HOBUI A HayKH
Erysiphe arcuata ta nHoBuit nnst Ykpaiuu Podosphaera
amelanchieris.

Y wiii crarti MM micyMOBYeMo  iHdopMmaliio,
OTpHMaHy NpO BHJIOBUH CKJIaJ OOPOIIHHUCTOPOCSHUX
rpu6iB 3axinHoro [Tomices 3a BCIO iCTOPir0 MIKOIOTIYHAX
JTOCIiKeHb. bepyun 10 yBaru 3HauHi 3MiHH B TAKCOHOMI|
nopsaky Erysiphales, HaMu TepEeBU3HAYCHO BEIHKY
KUTBKICTB 3pa3KiB, TOMY, 3 OTJIAAY Ha 1€, IIOAEMO HAa3BH
rpu0iB BianosigHo 1o MoHorpadii Y. bpayna ta P. Kyka
(Braun, Cook, 2012) Ta neskux mizHimux crarei (Braun
etal., 2018, 2019; Moparthi et al., 2019; Bradshaw et al.,
2021), npuCBsIYCHUX TOCIIPKCHHIO KOMIUIEKCHUX BH/IIB.
Jlo crmcKy BKIIOYEHI TaKOXK HEOITyOITiKOBaHI BiIOMOCTI
PO Hall BjacHi 300pH OCTaHHIX POKIB.

Mu HaBOAMMO TEpEINiK, KU MICTHTH 85 BHIIB 3 7
pomiB nopsinky Erysiphales (AWB. CIIUCOK MICIS TEKCTY
crarTi). 3apeecTpoBaHi B perioHi OOpPOHIHUCTOPOCSHI
IpUOHM pO3NONUIMIINCSA 33 PpOJAMU TaKHUM YHHOM:
Erysiphe R.Hedw. ex DC. — 43 Bunu, Golovinomyces
(U.Braun) V.P.Heluta — 19, Podosphaera Kunze — 15,
Phyllactinia Lév. — 3, Neoerysiphe U. Braun i Sawadaea
Miyabe — no 2 ta Blumeria Golovin ex Speer — 1 Buz.
Otmxe, TOPIBHAHO 3 OCTAHHIM 3BEACHHSAM, CIHCOK
30UTbIIIEHO Ha 36 BHUIIB 3aBISIKH TEPEBU3HAUYCHHIO
crapux marepianiB (12 BuaiB) Ta pesyibraraMm Haiioro
00CTEeIKEHHS PETioHY MPOTITOM OCTaHHIX ICCATHIITE (24
BUM, 1H(OPMALLIO PO TPU 3 HHUX y¥KE OIMyOIIKOBAHO).
Y Toli ke 4dYac KUIBKICTH pOJIB 3MEHIIMJIACH,
OCKUTBKH, BIANOBITHO JO pE3yIbTaTiB MOJEKYIIPHO-
(UIOreHeTHYHUX JIOCII/KEeHb, 3 paHillle BKa3aHUX JUIs
3axigaoro [lomicess Oynmm ckacoBaHi (CHHOHIMI30BaHi 3
IHIMMHE pofiamMu ) poau Microsphaera Lév., Sphaerotheca
Lév. ta Uncinula Lév. Y 1iii crarti 10 BXE BIIOMUX Y
perioni mu momaemo 21 Bua. Ymepmie mis 3axiITHOTO
[onicest HaBomumo Erysiphe astragali, E. azaleae,
E. howeana, E. hypophylla, E. lycopsidis, E. macleayae,
E. prunastri, E. russellii, E. syringae-japonicae,
Golovinomyces ambrosiae, G. asterum, G. bolayi,
G. fisheri, G. riedlianus, G. verbasci, Neoerysiphe
galii, Phyllactinia fraxini, Podosphaera aucupariae,
P. phtheirospermi, P. prunicola Ta Sawadaea tulasnei.

Yipaincoruii 6omaniunuii scypnan, 2021, 78(6)

Yactora TpamisiHHS BHUJIB  OOPOIIHUCTOPOCSHUX
rpubiB  Oyna pisHoro. Jlo HaWnomupeHimmux Ha
JOCTIDKCHIN TepuTOpii Hayexars Blumeria graminis,
Erysiphe alphithoides, E. aquilegiae, E. divaricata,
E. ornata, E. polygoni, Podosphaera aphanis Ta
P myrtillina. BimHOCHO 4YacTo  pEECTpyBaJIHCS
E. heraclei, Neoerysiphe galeopsidis Ta P. erigerontis-
canadensis. Hu3ky BUJIIB peecTpyBaJiM JyKe DIJKO —
BiZl OJJHOTO 10 TphoX pasiB. Lle E. arcuata, E. astragali,
E. azaleae, E. baeumleri, E. circacae, E. cruchetiana,
E. cruciferarum, E. friesii, E. grosulariae, E. howeana,
E. hypophylla, E. lythri, E. macleayae, E. mayorii,
E. necator, E. palczewskii, E. penicillata, E. pisi,
E. prunastri, E. russellii, E. tortilis, E. vanbruntiana,
Erysiphe  sp. wa  Chamaecytisus  ruthenicus,
Golovinomyces ambrosiae, G. asterum, G. bolayi,
G. cichoracearum s. str., G. circumfusus, G. cynoglossi,
G. fisheri, G. inulae, G. macrocarpus, G. riedlianus,
G. sonchicola, G. verbasci, Neoerysiphe galii,
Phyllactinia fraxini, Ph. guttata s.str., Podosphaera
amelanchieris, P aucupariae, P.  balsaminae,
P. leucotricha, P. macularis, P. mors-uvae, P. pannosa,
P prunicola, Sawadaea bicornis ta S. tulasnei. Jlemo
vacritie Tparsuiucs E. berberidis, E. buhrii, E. capreae,
E. convolvuli, E. euonymi, E. hyperici, E. lycopsidis,
E. syringae-japonicae, E. ulmariae, E. urticae, E. viburni,
G. artemisiae, G. asperifoliorum, G. biocellatus,
G. depressus, G. montagnei, G. sordidus, Phyllactinia
betulae, Podosphaera ferruginea ta P. phtheirospermi.

Hwxde HaBoMMO OBHU CITUCOK BUJTiB OOPOIIHUCTO-
pocsHuX TpHOiB, 3apeecTPOBAHIX HA TEPUTOPIi 3aXiTHO-
ro [loicest 3a BCIO ICTOPiFO MIKOJIOTTYHHX JOCIHIKCHb B
Vkpaini ynpomosx 1917-2019 pp.

FUNGI
ASCOMYCOTA
LEOTIOMYCETES
ERYSIPHALES
Erysiphaceae

Blumeria graminis (DC.) Speer

Ha Anthoxanthum odoratum L. — BoauHceka 00:1.,
M. Kisepui (Marchenko, 1974a). Ha Apera spica-
venti (L.) P.Beauv. — Bomuucrka 061., M. KoBenb, By
Onexcu lllyma, caguba M.IL. Temortu, pyaepaibHUi
¢itorrenos, 20.06.1981, 22.06.1998, B.II. Temora;
CrapoBHXiBCbKHI p-H, C. bop3oBa, mose xuTa Ha MmicKy,
18.06.1978, B.II. T'emrorta; oxosn. cmt Cr. BmxkiBka,
cocHoBuii Jic, 19.06.1978, B.II. I'emtora. Ha Bromus
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hordeaceus L. — Bonmuncbka 0011., CTapoBIKIBCHKHH P-H,
c. bopzoma, 18.06.1978, B.II. Temora; cmt Cr.
BwxiBka, 19.06.1978, B.II. I'emora. Ha B. mollis L. —
Bonuucbka 0071., CrapoBHkiBChKUU p-H, ¢. bop3osa,
mojie kurta Ha Ticky, 18.06.1978, B.II. T'emora; okouI.
cmt Ct. BuokiBka, monoguii cocHoBuii jic, 19.06.1978,
B.II. T'enrora. Ha Deschampsia cespitosa (L.) P. Beauv. —
Bomuaceka 00m., M. Kisepri (Marchenko, 1974a).
Ha Elytrigia repens (L.) Nevski — BommHcbka o0ur.,
CrapoBwKiBCbKHW p-H, C. bop3oBa, moie xura,
18.06.1978, B.I1. I'emtora. Ha Koeleria grandis Besser
ex Gorski — Bonmuncbka 061., M. Kisepii (Marchenko,
1974a). Ha Milium effusum L. — Bonuncbka o0,
M. Kisepri (Marchenko, 1974a). Ha Poa pratensis L. —
Bomunuceka 00m., Kosembcbkmii p-H, c. Komomsxwe,
pynepanpHuil  ditoreno3, 19.06.1978, B.II. Temrora.
Ha Poa sp. — Bomunceka o61., Jltobomibebknii p-H,
c. 3ropanu, nobmu3y 03. Mane 3ropanceke, 04.08.1998,
B.II. T'emora; ParHiBChKMII p-H, Ha TH. CX. BII.
c. 3aiyxiB, Ha MH. cX. Big 03. CBsre, 1y00BO-COCHOBHIA
Jic Ha OKpeMill ceper OOJIIT JyXke By3bKiil BUIOBKEHIH
mroni, 18.07.2000, B.I1. I'emmrora. Ha Secale cereale L. —
Bomunacpka 0611, Jliobomnbcskuii p-H, ¢. KycHumie, mome
xuta, 19.06.1978, B.I1. I'emrora; CTapoBIKIBCHKHUI P-H,
c. bop3oga, noze xwurta, 18.06.1978, B.I1. I'entora.

Erysiphe adunca (Wallr.) Fr.

Ha Salix aurita L. — BomnuHcbka 00,
JlroOemriBcbkuid p-H, mMiBHIUHIME c. Bermu, Oeper o3.
Jlyke, warapuuk Ha Oomoti, 12.08.1998 (emidirtoTis),
B.II. T'emota; Ha mH. 3ax. Bing c. Hesip, miBaeHHime
03. bine, BepO01030BO-BibX0OBI 3apocTi, 17.08.1998,
B.II. T'emora [soc. Rhytisma salicinum (Pers.) Fr.].
Ha S. cinerea L. — Bomunceka o6m., Ilanpkuii p-H,
cmr llanek, Bigemusk, 16.09.1959, M.®. Cwinbka.
Ha S myrsinifolia Salisb. — Bommuceka o001,
M. KiBepmi, ny6oBo-cocHoBuit uic, 09.09.1983,
I1.J1. Mapuenko; KoBenbcbkuii p-H, ¢. JIro0ue, qarapHuk
Ha mepe3BoniokeHid myi, 15.08.1988, B.I1. T'emora;
JlroGenriBChKuit p-H, Ha TH. 3ax. Bif ¢. [llutuHb, mo6amu3y
snmutTst p. Ipun'sti 1 p. Typii, y3miccst COCHOBOTO
micy, 07.07.1998, B.II. Temora; ParHiBCBKHII p-H,
C. Bunpanums, JIMCTSIHAKN JIic, 14.09.1959,
M.®. Cwmineka; CrapoBmkiBcbkuid p-H, ¢. bop3osa,
BOJIOTHI BepOOBO-0EpEe30BO-OCHKOBHII JIIC HAa Kparo
6omora, 07.09, 17.09.1984, B.I1. I'entota. Ha S. silesiaca
Willd. — Bonuncbka 061., CTapoBHIKIBCBKHH p-H, CMT
Cr. BwxkiBka, caauba micHunrsa, jyka, 09.09.1984,
B.IL I'entora.
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Erysiphe alphitoides (Griffon & Maubl.) U.Braun
& S.Takam.

Ha Quercus robur L. — BomuHcbka o011., Bomomumup-
BonuHchkuit p-H, Ha 1O 3ax. Bigx M. Bojomumup-
Bonuncekuii, 06.09.1984, B.II. T'emora; Kamidb-
Kammpcrknii p-H, ¢. 3anpyaas, cocHoBuiiiic, 26.07.2018,
B.II. I'emrora; c. Jlmumnau, cocHoBui jic, 27.07.2018,
B.II. T'emrora; Ha mH. 3aX. Bix c. JIr00's13p, miBHid OGeper
npasoro pykana p. Ipun'sts, 29.06.2019, B.I1. I'entora;
c. Hyiino, cocuorwmii sic, 07.08.2018, B.II. I'emtora;
c. Migpiyus, cocmoBmii mic, 08.07.2000, 29.07.2018,
B.II. Temora; c. CraBume, Oepe30BO-COCHOBHH IIic,
28.07.2018, B.II. I'emrora; KiBepuiBcbkuid p-H, CMT
Iymanb, mimanuii gic, 18.08.1983, C. Xecrepros;
KoBesbebkuii p-H, ¢. [immn, 02.07.2000, B.I1. I'entora;
cxigaime c. JlopoTuiie, mpasuii 6eper p. Typist, COCHOBHIA
Jic, 03.07.2004, 17.07.2007, 26.07.2018, B.I1. I'emora;
JlroGenriBChKMIA p-H, iBHIUHIIIE C. BeTnu, Ha TH. 3aX. Bij
03. [lmotuvoro, mimanwuii jic, 12.08.1998 (anamopda),
B.II. I'entora; Ha 111. 3aX. Bif ¢. JIFOOOTHH, f0HA Y TOJIHHI
p. Ilpun'ste, cocnoBmit mic, 20.08.1998 (amamopda),
B.II. TI'emrora; Ha ma. cX. Big c. JIFOOOTHUH, COCHOBO-
ny6osuit gic, 21.08.1998, B.I1. I'emtoTa; Ha mH. 3aX. Bif
c. Heip, na. 6eper o3. bine, cocuoBuii mic, 13.08.1998
(amamopda), 18.07.2000, B.II. Temrora; cxignime
c. Hesip, cocumoBmit mic, 12.08.1998 (amamopda),
B.II. Temrora; Ha mH. 3ax. Big c. llutwHb, mobm3y
sttt [pun'ari 1 Typii, mimanunit mic, 07.08.1999,
12.07.2000, B.I1. Temora; miBHiuHime c. IuTHHB,
myka, 02.08.2013, B.IL. I'emrota; JlroGoMnbchkuii p-H,
c. 3ropanu, cocHoBuit mic, 09.09.1988, B.II. I'emoTa;
ManeBunbknii p-H, 3axigHime c. Habpycka, cocHOBHi
amic, 01.08.1997, B.IL. I'enrota; ParHiBChKUIT p-H, HA ITH.
cX. Bix c. 3anyxiB, COCHOBHH Jiic mobmu3y o3. Casre,
12.07.2000, 03.08.2018, B.II. I'enroTa; c. 3ampuir'sars,
21.07.2000, B.II. Temora; CTapoBHXKIBCHKHH p-H,
c. bopzoma, OepesoBo-cocHoBui mic, (07.09.1984,
23.07.2000, B.II. T'entota; Tam camo, yp. Kononenska,
aucTaaui ic, 26.09.1982, B.II. I'emora; Tam camo,
yp. Mox, muctanumii mic, 29.05.1975, B.II. Temora;
c. Komapoge, 27.07.2018, B.I1. 'enrota; Typilicbkuii p-H,
niBHiuHime c. Ilepecika, moOmu3y o03. JlaHmiosoro,
muctsaani ic, 01.08.1998, B.II. I'emora; Tam camo,
nobnmm3y o3. Ilancekoro, muctsHUEA Jsic, 01.08.1998,
B.II. T'emrora; miBaiyHImEe c. Cymmbaba, moOmu3y o3.
Bepexuctoro, mimanunit mic, 02.08.1998, 02.08.2008,
B.I1. 'emtora. PiBHEHCBKa 0011., M. JlyOpoBHILS, TUCTSHUH
aic, 03.09.1959, M.®. Cwminbka; KocTomiisChkuii p-H,
3axiguime M. Kocrominb, Mmimanuii jic, 10.09.1954,
M.®. Cwmimnpka; CapHeHCBKHINA p-H, 3axignimie M. CapHu,
Mimanwuii jic, 07.09.1959, I'T. Pag3ieBchbKUii.
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Erysiphe aquilegiae DC.

Ha Aconitum napellus L.— Bonuacbka 0011, M. KoBelb,
Bya. Onekcu Illyma, cagmba M.II. I'emoTH, KBITHUK,
22.07.1998, B.I1. T'emora. Ha Caltha cornuta Schott,
Nym. & Kotschy — Bonncbka 06:1., JItobenriBcbkuii p-H,
c¢. Bernn, miBHivHimie 03. JIyke, 6eper 0osora, 12.08.1998,
B.IL. T'emrota. Ha C. palustris L. — Bonmuuceka o0,
KoBenmbcbkmit  p-H, M. KoBemp, 00710TO, JyKa,
06.09.1984, B.II. T'emtota; c. JIroOue, mobiu3y o3epa,
6omoro, myka, BimbmmHAK, 09.09.1984, B.II. T'emrota;
JroGenriBchkuii p-H, Ha TH. 3ax. Big c. JIr00's3b,
niBuid Oeper niBoro pykasa p. [Ipun'ste, 02.07.2019,
B.I1. I'esrora; JIrobomibebkuid p-H, ¢. 3ropanu, Mix Beir.
i Man. 3ropancekumu o3epamu, 6oimorto, 08.09.1988,
B.II. Temora. Ha Consolida ajacis (L.) Schur —
Bomunceka 0061., M. Kosens, ksiTHuk, 07.09.1984,
B.II. T'emora. Ha Delphinium sp. — BomuHcpka 001,
M. Kosens, kBiTHHK, 08.07.2019, B.I1. ['emora. Ha Nigella
damascena L. —BonuHcbka 00:1., M. KoBelb, Byi1. Onekcu
[yma, ropox, 12.10.1990, B.II. I'entota. Ha Ranunculus
acris L. — Bonuaceka 0611., M. KoBens, 6onoTHCTa JTyKa,
06.09.1984, B.II. Temora; CrapoBHKIBCHKMH p-H,
c. bop3oga, uepsens 1978 p., B.I1. 'emtora. Ha R. sardous
Crantz (R. pseudobulbosus Schur) — PiBHeHCBKa 00IL.,
PiBaencerkuit  p-H, c. Onekcangpis, 03.08.1975,
JL.I. BypmokoBa. Ha Ranunculus spp. — BonnHcbka o0,
Kawmins-Kammpcrkuii p-H, Ha 1. cX. Bifg ¢. JJoope, nyka,
cepen kymiB, 06.07.1988 (amamopda), B.I1. T'emora;
Kogenbebkuii p-1, M. Kosenb, 06.09.1984, B.II. I'entora;
JlroGenriBchbkuit p-H, Ha mH. 3ax. Big c. JIr00's13b,
niBuii Geper niBoro pykasa p. IIpmm'ats, 02.07.2019,
B.II. I'enrora; Ha 1. 3ax. Bix c. Hesip, 6omoto 3amiccs,
BuThInHAK, 18.08.1998, B.II. 'enmtota; PaTHiBChKHIT p-H,
Ha MH. cX. Big c. 3amyxiB, Oeper o3. Csare, iyka,
18.07.2000, B.II. Temora; CrapoBMXKIBCHKHHA p-H,
c. bop3oga, 15.10.1976, B.II. I'enrora. PiBHEHCHKaA 00T,
BepesniBchkuit p-H, cMT bepesne, Bepecens 2006 p.,
B.A. Ocrposceka. Ha Thalictrum  flavum L. -
Bonuncrka 0611., Kamine-Kammperskuit p-H, Ha IH. 3ax.
BiJ c. JIto0's13b, niBuii Oeper JiBoro pykasa p. [Tpun'srs,
02.07.2019, B.II. Temrora; c. Iimpigus, 08.07.2000,
B.II. I'emrota; ¢. Crapume, 16.07.2004, B.I1. I'emora;
c. Yepue, 07.07.1998, B.II. T'enrora; Ha 1. 3ax. Bif
c. Yepue, octpis Ha p. Typis, ayka, 07.07.1988,
CJL. Mocsxin; JlobemiBepkuit p-H, c. Bernm, Geper
p. [Ipun'sats, tyxa, 20.08.1998, B.II. 'entoTa; Ha nH. 3aX.
BiJ c. JIto0's13b, niBuii Oeper JaiBoro pykasa p. [Tpun'srs,
02.07.2019, B.II. I'entoTa; miBHivHImIE ¢. HeBip, . 6eper
03. bine, 13.08.1998, JL.M. BakapeHko; Ha 1. 3aX. Bij
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03. bine, mepe3Bonoxkenaryka, 18.07.1998, B.I1. 'emoTa;
Ha 11. 3aX. Bz ¢. HeBip, 6omoto 3amices, mepe3BoioskeHa
nyka, 18.08.1998, B.I1. I'emtora; miBHiuHImE C. [[[uTHHD,
myka, 02.08.2013, B.II. I'emrora; CTapoBHKiBCHKHIA P-H,
c. Komaposge, 03.08.1999, B.I1. I'entora.

Erysiphe arcuata U.Braun, V.P.Heluta & S.Takam.

Ha Carpinus betulus L. — BonuHcbka 001, M. KoBelb,
LEHTp, 3eneHe HacamkeHas, 22.10.2005, B.I1. I'emora;
CrapoBmxkiBcekuii p-H, cMT C1. BmxkiBka, 3eneHe
HacajpkeHHs, 12.10.1996, B.I1. I'entora.

Erysiphe astragali DC.

Ha Astragalus glycyphyllos L. — PiBHeHCBbKa 0011,
BepesniBcorkmit p-H, cmT bepesne, Bepecens 2006 p.,
B.A. OctpoBscbka; cmT CocHose, yp. Hanciyuancbka
[Beiinapis, 03.08.1975, 1.O. Jynxka.

Erysiphe azaleae (U. Braun) U.Braun & S.Takam.

Ha Rhododendron luteum Sweet — PiBHeHCBKaA 00UI.,
BepesniBcokmit p-H, cmT bepesne, Bepecens 2006 p.,
B.A. OctpoBcbka.

Erysiphe baeumleri (Magnus) U.Braun & S.Takam.

Ha Vicia cracca L. — BomnuHcbka 00,
CrapoBmwxkiBchbkuil p-H, cMT CT. BmkiBka, yarapHuk Ha
3aruraBHil mymi, 09.09.1984, B.I1. T'emora.

Erysiphe berberidis DC.

Ha Berberis vulgaris L. — BonuHcbka 001,
Poxumiencekuit  p-H, c¢. KomauiBka, MimraHuii
mc, 25.08.1989, B.II. TI'emrora. PiBHeHCBKa 00II.,
BepesniBcbkmit p-H, cmT bepesne, Bepecens 2006 p.,
B.A. OctpoBcbka. Ha Mahonia aquifolia (Pursh)
Nutt. — Bonunceka o6m., M. Kisepri, 09.10.1983,
I1.J1. Mapuenko. PiBHeHchKa 00i1., bepesHiBcpkuil p-H,
cMmT bepesne, Bepecenn 2006 p., B.A. OctpoBchka.

Erysiphe buhrii U.Braun

Ha Gypsophila fastigiata L. — Bonuncbka 0011,
CrapoBmkiBCbKHH p-H, c¢. bop3oBa, cocHoBmii IIic,
25.08.1976, 25.10.1978, 06.10.1981, B.I1. I'emora. Ha
G. paniculata L. — Bomuacbka 00i1., KoBenbchkuil p-,
Ha MH. CX. BiA c¢. YepeMmolHe, y3Jiccsi, Mg sUTiBLSIMH,
21.07.1998, B.I1. I'emtora. Ha Melandrium album (Mill.)
Garcke — Bonmnceka o6, M. KoBenb, pyzaepanbHuid
¢itoreHos, 07.09.1984, B.I1. ['enrora; PaTHiBChbKHI p-H,
c. Komapoe (Marchenko, 1979). PiBHencpka o0,
BepesniBcrkuit p-H, cMT bepesne (Marchenko, 1979).
Ha Silene sp. — Bonuncbka 001., KoBenbcbkuii p-H,
M. Kogenb, Byn. Onekcu Illyma, xBiTHHK, 12.10.1990,
B.IL I'entora.
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Erysiphe capreae DC. ex Duby

Ha Salix caprea L. — Bonunceka o6i., M. Kisepiii,
ny6oBo-cocHoBmit mic, 09.10.1983, I1.JI. MapueHko.
Ha Salix spp. — Bomnuuceka 061., KoBenbcbkuii p-H,
c. CkynmH, mobOmuzy o03. Heuumne, MimaHwuid Jic,
22.08.1989, B.II. I'emrota; JIroOOMIIbCHKHIA P-H, HA IIH.
3ax. Bix c¢. 3ropanu, myka, 09.09.1988, B.II. I'emora;
CrapoBnxXiBCcbKHi p-H, ¢. bop3osa, yp. KoBaniBchbka
KOOCHsI, IEPEeBHO-YarapHUKOBE YIPYIIOBaHHS Ha JIyII,
01.09.1994, B.II. T'enrota; Illanpkuit p-H, c. Ilymasmo,
garapauk Ha aymi, 09.09.1988, B.II. Temrora.
PiBHeHCchKa 0011., 3axigimie M. CapHu, MilIAaHWIA JIic,
charrore 6051070, 07.09.1959, M.@. CwMmirbKa.

Erysiphe circaeae L.Junell
Ha Circaea lutetiana L. — Bonmuacpka 0011., M. KiBepi
(Marchenko, 1979).

Erysiphe convolvuli DC.

Ha Calystegia sepium (L.) R. Br. — BonuHcbka o0u1.,
M. Komenb, Ha mapkanax, 07.09.1984, B.II. TI'emora;
Jlro6emnriBchKMit p-H, Ha 7. 3aX. Bix c. Heip, 6o10TO
Bamces, BimpmHsak, 18.08.1998, B.II. Temora.
Ha Convolvulus arvensis L. — BonuHcbka 00II.,
Jlrob6emriBehkmit p-H, c. Betnn, pynepansauii GiTOIeHO3,
12.08.1998, B.II. Temora; CrapoBHXKIBCHKHHA p-H,
c. bop3osa, yarapuuk, 09.09.1984, B.IL. T'emtora; cmt
Cr. BmkiBka, sxuBortit, 10.09.1984, B.II. I'emrora.

Erysiphe cruchetiana S.Blumer

Ha Ononis arvensis L. —
bepesniBchbkMii  p-H, CMT
JLI. Bypatokosa.

PiBHeHcpka 00II.,
CocHoge, 03.08.1975,

Erysiphe cruciferarum Opiz ex L.Junell

Ha Descurainia sophia (L.) Webb. ex Prantl —
Bomuuaceka 061., KoBenmbcbkmit p-H, M. KoBenb, By
Onekcu Illyma, pynepanbruit diromenos, 09.10.1982,
06.09.1984, B.II. I'entora.

Erysiphe divaricata (Wallr.) Link

Ha Frangula alnus Mill. — Bonuncbka 00:1., Kaminb-
Kammpceekuii p-g, c. Kauwnn, mimanwii mic, 04.09.1988,
B.I1. I'exnrota; KoBenbcwkuii p-H, cxiaHimie ¢. Jloporuie,
npasuii O6eper p. Typis, cocnoBuii iic, 03.07.2004,
17.07.2007, B.II. Temota; c. Jlrob4e, dYarapHUKH,
15.08.1988, B.II. Temora; JlroOemriBcbkuii p-H,
niBHiuHime c. Bermu, Oeper o3. Jlyke, uarapHuKH
Ha Oosmori, 12.08.1998, B.I1. I'emrora; TaMm camo, Ha
IH. 3aX. Big 03. Ilmoruue, cocHoBmit jic, 12.08.1998
(emiciroris), B.I1. I'enrota; Ha ma. cx. Bifg c. JIroboTuH,
Bimpmasak, 21.08.1998, B.II. I'emtora; Ha mH. 3aX. Bij
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c. JIro0's13p, miBmii Oeper mpaBoro pykasa p. [Ipuir'sars,
mimanui Jic, 29.06.2019, B.II. I'earora; Ha mH. 3ax.
Bix ¢. Hesip, ma.-3ax. okon. 03. Bine, nuctsaHuii Jic,
13.08.1998 (anmamopda, emidirtoris), B.II. Temora;
Ha 1. 3ax. Bix c. HeBip, Gomoro 3amiccs, BUIBIIHAK,
18.08.1998, B.II. I'emroTa; Ha mH. 3ax. Bim ¢ Hesip,
Mimanwmii jic, 18.07.2000, B.II. T'exrora; Ha IH. 3aX. Bif
c. lllutunb, nobmusy 3nurts [pun'sti i Typii, 6epezoso-
cocuoBuii Jic, 07.07.1998, B.I1. T'emrora; Tam camo,
mimanui sic, 07.08.1999, 11.07.2000, B.I1. I'emrora;
JlrobomiibChKUE  p-H, C. 3ropaHd, COCHOBHIi JIiC,
08.09.1988, B.II. I'enroTa; TaM caMo, MillIaHU I HU3MHHUI
aic, 09.09.1988, B.II. I'emoTa; TaM caMo, MilIaHUI
mic, 17.08.1989, B.II. T'emrota; MaHeBUIBKHIA p-H,
3axigmime c¢. Halpycka,
01.08.1997, B.II. TI'entota; ParHiBChKUE p-H, Ha IIH.
cX. Bim c. 3amyxiB, moOmm3y o3. CBsTe, MillaHWH IIic,
09.07.1998, B.IIL. T'emtora; c. 3ampun'sts, 21.07.2000,
B.II. T'emora; CrapoBmxiBcbkuii p-H, c¢. bBop3osa,
26.09.1982, 07.09.1984, B.II. TIemora; Tam camo,

Oepe3oBwii HU3WHHMNA Jric, Mimanuid mic, 07.09.1984,

0epe30BO-COCHOBUH  JIiC,

B.II. T'emora; Tam camo, yp. KoHomenpka, MimmaHuit
gic, 26.09.1982, B.IL. I'entora; ¢. ByiwH, cOCHOBHIT JIic,
15.08.1989, B.II. I'enrora; Typiiickkuii p-H, niBHIYHILIE
c. Ilepecika, mobmm3y 03. Ilancekoro, Oepe3oBo-
BinsxoBuii jic, 01.08.1998, B.II. I'emrora; miBHIYHIIIE
c¢. Cymun6aba, nobmusy 03. bepexucroro, mimmaHwuii Jiic,
02.08.1998, B.II. I'emroTa.

Erysiphe euonymi DC.

Ha Euonymus europaeus L. — BonuHcbka o0,
Bononumup-Bonuucekuit p-H, okos. M. Boxoxumup-
Bomunceknii, 06.09.1984, B.II. T'emora; KamiHb-
Kammpcekuit  p-, c. Iligpiyus,  08.07.2000,
B.I1. 'enrora; JIrobemiBchkuit p-H, miBHiYHIIIE ¢. Betn,
Ha ITH. 3aX. Bz 03. [Inotnye, 6eper JKupischkoro kanaiy,
COCHOBHI JTic, JTicoBa mopora, 12.08.1998, B.II. 'emtoTa;
CtapoBWKIiBCHKUH p-H, ¢. bop3oBa, yarapHuk 3 BiJIbXH,
cauBH, minmar, 09.09.1984, 13.07.1986, B.II. I'emora.
PiBueHnchka 001., BepesHiBchkuiti p-H, cMT bepesHe,
BepeceHb 2006 p., B.A. OcTpoBcbKa.

Erysiphe friesii (Lév.) U.Braun & S.Takam.

Ha Rhamnus cathartica L. — Boauncbka 00IL,
Kosenwckmit p-u, c. JIrobue, 09.09.1985, B.II. I'emoTa;
TaM camo, MmobOau3y o3epa, BuTbmIHIK, 09.09.1984,
B.II. T'emora. PiBHeHcbka 00:1., bepesHiBcbkuil p-H,
cmt  bepesne, Bepecenr 2006 p. (amamopda),

B.A. OctpoBcrKa.
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Erysiphe grossulariae (Wallr.) de Bary

Ha Ribes rubrum L. — BomuHcbka 00,
M. Kisepmi, Bimpmmask, 09.10.1983, I1.JI. MapueHnko;
CrapoBmxiBcbkuii p-H, c. bop3oBa, 3apocri ciuBH,
BimbXU Ta Opycnmau, 03.10, 07.10.1982, B.I1. I'emrora.

Erysiphe heraclei DC.

Ha Archangelica officinalis (Moench) Hoffm. —
Bomunacpka 06:1., PatHiBChKHiT p-H, ¢. CamapH, BUTHITHSIK,
09.08.1998, B.II. I'entota. Ha Angelica sylvestris L. —
Bomuuceka 06:1., CTapoBmKiBChKHit p-H, . bop3oBa, yp.
Konomnenbka, Mmimanuii jic, 26.09.1982, B.I1. T'emora.
Ha Chaerophyllum aromaticum L. — Bonunceka
001, Bonomumup-BonuHcbkuit p-H, M. Bomogumup-
Bomuncekuii, 06.09.1984, B.II. TI'emrora. Ha Cicuta
virosa L. — PiBHeHCBKa 0011., M. Koctomins (Marchenko,
1979). Ha Heracleum sibiricum L. — Bonuncbka o0I1.,
JIroGenriBChKUit p-H, iBHIYHIMIE . BeTny, Ha ITH. 3aX. Bix
03. [Inotuue, micosa gopora, 12.08.1998, B.II. I'entoTa;
JIro6omnbcekuit p-H, MicT uepes p. [Ipurt'saTh, miBaeHHIIIe
cmt Illanpk, pynepanbhuii  ¢itorenos, 04.08.1998,
B.IL. T'emrora. Ha H. sphondylium L. — BonwuHchka 0011,
Hlaupkuit p-u, c. Ilynemo, pynepanbHuid (iTONEHO3,
Ha y30igui goporm, 09.09.1988, B.II. Temora.
Ha  Peucedanum oreoselinum (L.) Moench —
BomuHcbka 00:71., JIFoOemiBCbKUi p-H, HA TII. 3aX. BiJ
c. Jlioborun, aroHa y nonui p. [lpun'sats, cocHoBHi Jic,
20.08.1998, B.II. I'entora. Ha Pimpinella saxifraga L. —
Bonuachka 001, JlroOomibebkuit p-H, c¢. 3ropaHw,
09.09.1988, B.II. Temora; Typilicbkuii pH, CMT
Typiticex (Marchenko, 1979). Ha Sium latifolium L. —
Bonuuceka 0071., cmt Parne (Marchenko, 1974a).
Ha Torilis japonica (Houtt.) DC. — Bomuucpka 00IL,
M. KiBepui (Marchenko, 1974a).

Erysiphe howeana U.Braun

Ha  Oenothera  spp. —  Bommachka 001,
JlroOenmiBCbKHiA p-H, HA II7. cX. Bix c. JIFDOOTHH, IIOHA
y pmomuHi p. Ilpum'are, cocroBmii mic, 20.08.1998
(anamopca), B.II. Temrora; mniBuiynime c. Hesip,
miBgeHHime o3. bine, micoBa nopora, 14.08.1998
(amamop¢a), B.JI. Temora. PiBHeHcbka 00U,
bepesniBchkuii p-H, cMT bepesne, Bepecenbp 2006 p.
(anamopda), B.A. OctpoBchbKa.

Erysiphe hyperici (Wallr.) S.Blumer

Ha Hypericum perforatum L. — BonuHcbka o0IL.,
KiBeprmiBchkuit p-H, miBHIUHIIIEe cMT [{ymaHb, Milmanuit
Jic 3 cOoCHHM, OCHKH, Oepesm, myoOa, 18.08.1983, C.
Kectepros; JIrobemiBcbkui p-H, HA TI1I. 3aX. Big ¢. Hesip,
6omoro 3amiccsi, BuTbIIHAK, 18.08.1998 (anamopda),
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B.II. Temota; Jliobomnbebkuit p-H, c. 3ropaHwm,
sUTiBIEBO-cocHOBUI jic, 20.08.1989, B.II. T'emora;
CrapoBWKiBCBKHH p-H, C. bBynwH, COCHOBHil IIic,
15.08.1989, B.II. I'enroTa.

Erysiphe hypophylla (Nevod.) U.Braun & Cunningt.

Ha Quercus robur L. — Bonuuceka o0m., Kaminb-
Kammpcepkuii p-H, ¢. Hyiino, cocnoBuit mic, 07.08.2018
(amamopga), B.II. Temora; Typiiicekuit  p-H,
c¢. Cymmb6a0a, 02.08.2008, B.I1. ['exnrora.

Erysiphe knautiae Duby

Ha Knautia arvensis (L.) Coult. — BomuHcbka 0011.,
JlroGenriBcbkuit p-H, Ha ma. 3ax. Big c. JlOoTHH,
moHa y ponmHi p. [Ipun'sats, cocHoBmit mic, 20.08.1998
(anamopda), B.I1. I'exrora; Ha nH. 3ax. Bix c. ll{utuns,
mobnu3y 3mutta p. Ilpum'sti i p. Typii, 6epe3oo-
cocuoBuii  gjic, 07.07, 08.07.1998, 11.07.2000
(amamopa), B.II. T'emrora; ParHiBChKMil p-H, Ha IIH.
CX. Bim c¢. 3aiyxiB, COCHOBHH Jic moOmm3y o3. Casrte,
12.07.2000, B.II. Tentora; Typilicbkuii p-H, CMT
Typiticek (Marchenko, 1979). Ha Succisa pratensis
Moench — Bosmacbka 00:1., KoBenbebkuii p-H, ¢. JIrooOue,
nyka, 09.09.1984, B.II. I'emrota; JlroOemiBCchkuil p-H,
Ha IH. 3aX. BiJ c. JI100'13b, npaBuii Oeper p. [Ipun'sars,
myka, 27.06.2015 (anamopda), B.I1. T'emora; Tam camo,
niBuid Oeper mpaBoro pykasa p. Ilpum'sits, 29.06.2019
(amamopoa), B.II. T'emora; Tam camo, miBuii Oeper
niBoro pykasa p. [lpun'ste, 02.07.2019 (anamopda),
B.II. I'emtora; Ha 1H. 3aX. Big ¢. LLluTnHb, MOOIHM3Y 3MUTTSI
p. Hpur'siti 1 p. Typii, nyka Ha yszmicei, 07.07.1998,
B.I1. 'extora; ParHiBehbKuii p-H, Ha ITH. CX. Bif ¢. 3a1yXiB,
nobmmzy o03. Csste, Jsyka Ha y3micei, 07.07.1998
(anamopda), B.I1. I'enrota. Ha Succisella inflexa (Kluk)
G. Beck — Bommachka 001., CTapOBIXKIBCHKHI p-H,
c. Jlroboxunu, nyka, 06.09.1988, B.II. I'enrota.

Erysiphe Iycopsidis R.Y.Zheng & G.Q.Chen

Ha Anchusa officinalis L. — Bommuceka o001,
Kosenbebkuii p-H, M. KoBenb, pynepanbauii GiTONEHO3,
26.10.1987, B.II. T'emrora; c¢. Momena, 08.07.2016
(amamopda), B.II. Temora; ParHiBchkuii — p-H,
c. 3ampun'sate, pyaepansHuiA ¢itoreHos, 08.08.1998,

B.II. Temota; CrapoBwxiBcbkuid p-H, c. bop3osa,
ncamMoiTHIHA LIEHO3, 25.08.1976, 20.10.1985,
B.II. T'entora.

Erysiphe Iythri L.Junell

Ha Lythrum salicaria L. — Bonuuceka o001,

KoBenbcbkuid p-H, M. KoBenb, uwarapHuk Ha JyIi,
06.09.1984, B.II. TI'emora; c. JlioOde, BUIBIIHSAK,
09.09.1984, B.II. I'enrora.
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Erysiphe macleayae R.Y.Zheng & G.Q.Chen

Ha Chelidonium majus L. — BonuHCchbka o001,
M. Komenb, mentp, pyaepanbuHuii 1neno3, 10.08.2018
(amamopda), B.I1. 'emroTa.

Erysiphe mayorii S.Blumer

Ha Cirsium arvense (L.) Scop. — Bonuncbka o0ur.,
Kogenbcpkuit p-H, ¢. JlroOue, Bimbruask, 11.09.1988,
B.II. T'emora; Jlymekuii p-H, c. CupHHKH, JlicocMyTa,
22.09.1981, I1.JI. Mapuenko; Typiticekuii p-H, c. Boomu
(Marchenko, 1974a).

Erysiphe necator Schwein.

Ha Vitis vinifera L. — Bonuucbka 00i1., M. Koelb,
Byn. Omekcu Illyma, cammb6a M.II. Temrotn, can,
07.08.2018 (amamopda; soc. Plasmopara viticola
(Berk. & M.A. Curtis) Berl. & De Toni), B.II. I'entora;
CrapoBwxkiBcbkuii p-H, cMT CT. BwkiBka, caguba
PJI.  MuszoBms, cax, 03.08.2014 (amamopda),
B.II. Temwora. Ha Vitis sp. — Bomuncbka o001,
CrapoBmwkiBChKHH p-H, ¢. bop3osa, caguba [1.C. T'enmtory,
cam, 06.10.1981, B.II. I'emroTa.

Erysiphe ornata var. europaea (U. Braun) U.Braun
& S.Takam.

Ha Betula pubescens Ehrh. — Bomunchka o011,
Kamiap-Kamupepkuii p-H, ¢. Kauwn, wmimanuii ic,
04.09.1988, B.II. I'emrora; KiBepmiBCbKHiA p-H, OKOIL.
M. KiBepi, cocHoBwuii sic, 17.08.1970, I1.J]. Mapuenko;
TaM camo, Kpai BiibiHska, 09.10.1983, I1.J]. MapueHko;
JlrobemriBChKMIA p-H, iBHIUHIIIE ¢. BeTny, Ha TTH. 3aX. Bif
03. ITnotuue, cocuoBuii iic, 12.08.1998, B.II. I'emora;
niBHivHimIe ¢. Hepip, Ha . 3ax. Bix 03. bine, cocHoBuit
mc, 13.08, 14.08.1998, B.II. T'emrora; Tam camo,
sumnHOBH Jtic, 14.08.1998, B.I1. I'emtora; Ha IH. 3aX. BiJ
¢ Hesip, mimanutii nic, 18.07.2000, B.I1. ['enrora; Ha mH.
3ax. Big c¢. l{utunb, nobausy 3murts [pun'srti i Typii,
cocuoBui Jjic, 07.07.1998, 11.07.2000, B.II. I'emrora;
Tam camo, Mimanui jic, 07.08.1999, B.II. T'emiora;
PatniBchbkuii p-H, miBHiuHiIIE ¢. Bepe3nuku, oeper 03.
3acsarTs, cocHoBui yic, 09.08.1998, B.I1. I'emrora; Ha
IMH. cX. Bif c¢. 3amyxXiB, mo0mu3y o03. CBATe, COCHOBHUI
mic, 08.08.1998, B.II. I'emrora; Tam camMo, JUCTSHUM
oonotuctuiiic,01.08.2007, B.I1. T'emtora, C.O. BoiiTiok;
c. Camapm, Geper o03. Jlyka, muctstanit mic, 08.08.1998,
B.II. T'emora; CrapoBmkiBchkui p-H, ¢. bop3osa, yp.
Konomnenbka, mimanmii mic, 26.09.1982, B.II. I'emiora;
TaM camo, OepesoBuii mic, 07.09.1984, B.II. T'emora;
TaM camo, BepOomil mic, 13.07.1986, B.II. T'emora;
c. Yesenb, mimanuii mic, 16.08.1989, B.II. T'emrora;
Typiiicbkuit p-H, miBHiUHImE c. Ilepecika, MmoGIM3y
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03. JlanuoBoro, Mimanwui jic, 01.08.1998, B.I1. I'etota;
c. Cymmbaba, mimanuii yic, 22.08.1989, 02.08.2008,
B.II. T'entota. PiBHeHchka 001., KocTOminbChKUN p-H,
08.08.1976, A.C. Byxaio.

Erysiphe ornata (U.Braun) U.Braun & S.Takam.
var. ornata

Ha Betula pubescens Ehrh. — Bonuncweka o0,
JlroGemmiBChbKM p-H, MiBHIYHImIE c¢. Bernm, Ha mH.
3aX. Big 03. Ilmoruyoro, cocHoBmii jic, 12.08.1998,
B.II. Temora; miBHiuHime c. Hewip, Ha ma. 3ax. Bifg
03. bine, cocuoBmii mic, 14.08.1998, B.II. Temora;
Ha TH. 3aX. Bix c¢. HeBip, smuHOBHI mic, 14.08.1998,
B.II. Temrora; Ha mH. 3ax. Big c. lutwHb, mobmmsy
3mutTst p. [Ipum'siti 1 p. Typii, cocHoBwii stic, 07.07.1998,
B.II. Temora; ParmiBcekmii p-H, c. Komapose,
10.09.1961, TII.A. Mapuenko; Typiiicekmii p-H,
niBrennime c. Ilepecika, mo6mm3y o3. IlaHcbkoro,
OepesoBo-BinpxoBuii Jic, 01.08.1998, B.II. T'emtota;
miBHiyHImE c. Cymmbaba, modmmsy o03. bepexwucroro,
mimanui jic, 02.08.1998, B.II. I'emora.

Erysiphe palczewskii (Jacz.) U.Braun & S.Takam.

Ha Caragana arborescens Lam. — BonuHcbka 0011.,
Kosenscrkmit p-H, M. Kosenp, 03.10.1981, B.II. I'emrora.
PiBaeHncrka 001, cmt bepesne, Bepecerr 2006 p.,
B.A. Ocrposceka (soc. Ampelomyces sp.).

Erysiphe penicillata (Wallr.) Link

Ha Alnus glutinosa (L.) Gaertn. — BomuHcbka 0011.,
CrapoBwxiBcbkuil p-H, c¢. bop3oBa, yp. Konomenska,
Mimanui Jic, 26.09.1982, B.II. I'emora.

Erysiphe pisi DC.
Ha Lotus corniculatus L. — PiBHeHcbKa 0011,
M. Kocroninbs (Marchenko, 1979).

Erysiphe polygoni DC.

Ha Polygonum aviculare L. — BonmHcbka 001.,
Bomomumup-BonuHChKHET  p-H, HAa @O 3aX. Bif
M. Bononumup-Bonuncskuit, 06.09.1984, B.I1. I'entota;
Kosenbebkuit p-a, ¢. I'lmun, 02.07.2000, B.I1. I'emtora;
M. Kogenb, Bya1. Onexcu Illyma, ropoz, 07.08, 07.09.1984,
11.07.2019, B.IL. I'exnrora; JlrobemiBchkuii p-H, ¢. Betiny,
kBiTHUK, 12.08.1998 (amamopda), B.II. T'emrora; Ha
na. 3ax. Bix c. JlrobotuH, arona y monwHi p. [Ipwir'ars,
y3micest, 20.08.1998  (amamopcda), B.II. Temora;
ParniBcbkuii p-H, c. [liarip's, pyaepanbHuii (GiToleHO3
Ha y30igui moporu, 05.08, 07.08.1998, B.II. T'emora.
PiBaeHncrka 00m., BepesHiBchkuii p-H, cMT bepesHe,
Bepecenb 2006 p., B.A. Octposcbka; JlyOpoBHLIbKHI p-H,
M. JlyOpoBuis, JMCTSHWIA Jiic, JicoBa Jopora,

Ukrainian Botanical Journal, 2021, 78(6)



03.09.1959, M.®. Cwmiuska. Ha Rumex acetosa L. —
Bonuuchka 001., M. Kosenb, Byinr. Omexcu Illywma,
ropon, 07.09.1984, B.IL. I'emota. Ha R. acetosella L. —
Bonacbka 0011., Kaminb-Kamupeskwii p-H, . [Tigpivus,
04.08.1999, B.II. I'enrora; KoBenbCchbkuid p-H, CXiIHIIIE
c. Jlopotuiuie, npaBuii Oeper p. Typis, cocHOBHIl Iic,
03.07.2000, B.II. T'emrora; JlroOemnmiBchKuiA p-H, Ha
na. 3ax. Big c¢. Jlroborun, cocHosuii jic, 20.08.1998
(anamopda, emiditoris), B.II. T'emora; Ha ma. cX. Bixg
c. Jlroborun, 22.08.1998 (emidiroris), B.II. I'emora;
ParniBchkmii p-H, miBHIUHINIE ¢. bepe3nuku, Oeper 03.
3acBatTs, cocHoBui Jjic, 09.08.1998, B.II. I'emiora;
Ha TH. CX. Big C. 3alyxiB, COCHOBHH JIiC TOOJU3Y
03. Csare, 12.07.2000, B.I1. T'emora; Ha MH. CX. BiX
03. Cpsre, ny0OBO-COCHOBHI Jic Ha OKpeMiil cepen
Oomt myke BYy3bKid BumoBkeHiH mroni, 18.07.2000,
B.II. T'emora; CrapoBmxiBcbkuii p-H, c. bop3osa,
cocHoBuii sic, 07.09.1984, B.II. T'emrora. Ha Rumex
sp. — Bomnuuceka o611, KoBenbebkuii p-H, ¢. ['immH,
01.08.1999, B.II. Temora; CTapoBWXKIBCHKHIA p-H,
c. Komapoge, 03.08.1999, B.I1. I'enrora. PiBHeHCHKa 00T,
BepesniBcekuii p-H, cMT bepesne, Bepecens 2006 p.,
B.A. OctpoBchka.

Erysiphe prunastri DC.

Ha Prunus spinosa
KiBepuiBcbkuii  p-H, C.
I1.J1. MapueHko.

Erysiphe russellii (Clinton) U.Braun & S.Takam.

Ha Xanthoxalis sp. — BonuHcbka 0011., M. KoBens, By
Onekcu Illyma, cagmba M.II. T'emiotu, pymepanbHUi
¢iTonenos, 11.07.2019 (anamopda), B.I1. I'emora.

L. — Bomnunceka 005,
Kynpunn,  08.10.1987,

Erysiphe syringae-japonicae (U.Braun) U.Braun &
S.Takam.

Ha Syringa persica L. — Bonuncbka 06:1., M. Koseus,
Byn. Onekcu llyma, 3enene HacamkeHHs, 09.07.2019,
B.II. T'emora. Ha S. vulgaris L. — Bomuncbka o0,
M. KoBenb, 3ayi3HUYHHMI BOK3aj, 3€JE€HE HACAPKCHHS,
25.08.1998, B.II. T'emrora; Tam camo, Byn. Oiekcu
IIyma, 3enene nacamkenus, 07.08.2018, B.IIL. I'emora;
Typiticekuit p-H, miBHigHImEe c. Cymmbabda, moomu3y 03.
Bepexucte, mimanwuii ic, 02.08.1998, B.I1. 'emtora.

Erysiphe tortilis (Wallr.) Link

Ha Swida alba (L.) Opiz—Bonunceka 061., M. KoBens,
JleKopaTuBHE HacapkeHHs, 25.10.1978, B.I1. 'entora. Ha
S. sanguinea (L.) Opiz — Bonuuceka 00:1., Bomoxumup-
BonuHchkuit p-H, Ha Ta. 3ax. Bigx M. Bomomumup-
Bomuncpkuit, 06.09.1984, B.I1. T'entora; Illanpkuii p-H,
cmt lanek, uctsaauii mic, 17.09.1959, M.®. Cwminpka.
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Erysiphe trifoliorum (Wallr.) U.Braun

Ha Lupinus Iluteus L. — BommHchka 0011,
KoBenbcekuit  p-H, c. Jlrobue, momuHOBE TIONE,
xoBreHb 1990 p., B.II. T'emora; ParHiBCbKMI p-H
(Solomakhina, 1962). Ha L. polyphyllus Lindl. —
Bonmuceka 001, CrapoBuwkiBcbkuid p-H, cMT CT.
BuxkiBka, caguba JicHunTBa, KBiTHHUK, 10.09.1984,
B.II. T'emtora. PiBHeHCBKa 001., bepesHiBChbkmii p-H,
cmt bepesne, Bepecenr 2006 p., B.A. OctpoBchka.
Ha Melilotus officinalis (L.) Pall. — Bonunceka o011,
CrapoBrKiBCBKUI p-H, c. bop3oBa, pyzaepanbHuii
¢iTonieno3, Ha y30iuui 3amizHu4HOi Kouii, 07.09.1984,
B.II. Temora. Ha Trifolium dubium Sibth. —
Bomuachka 0671., CrapoBmkiBchkuii p-H, c. bop3osa,
29.06.1977, B.II. Temora; Tam camo, BEpeIIAaTHUK,
07.09.1984, B.II. T'emrota; Tam camo, pyAepalbHUI
¢iToueHo3 Ha Oepesi kanasu, 13.07.1986, B.I1. ['emora.
Ha T elegans Savi — Bomunceka o6n., Craposu-
JKIBCBKHUH p-H, c. Bop3oBa, myka, macoswuie, 07.09.1984,
B.II. TI'emora. Ha T. medium L. — Bomunceka 00i.,
JlrobemriBchkMit p-H, Ha mH. 3axim Big c. Hesip,
Oeper kaHany XaOapwuiie, ayooswmii Jic, 09.08.2013
(anamopoa), B.II. T'emora. Ha 7. montanum L. —
Bomunacbka 00m., JlroOemriBchkuil p-H, Ha IH. 3aXif
Bin c. Hesip, Oeper kanamy Xabapurmie, ayOoBuil Iic,
09.08.2013 (soc. Ampelomyces sp.), B.I1. I'emora. Ha
T. pratense L. — Bonunceka o611., M. Kisepri, 09.10.1983,
IT.JA. Mapuenko. Ha 7. repens L. — BonuHcbka o011, Ha
. 3ax. Bix M. Bomogumup-Bomuncbkuii, 06.09.1984,
B.II. T'entora.

Hpumitka. Y gpyromy Tomi "BusHaunnka rpubiB Ykpainun"
(Morochkovskyi et al., 1969) mns 3aximHoro [lomiccs Ha
Genista tinctoria L. wnaBomutbcs Erysiphe communis f.
genistae Jacz. 3'acyBaTH BHAOBY HAJISKHICTH LOr0 rpuba
HE MOXKJIMBO, OCKIJIBKU BiJIIOBiJHI 3pa3Kd y MIKOJOTIHHOMY
repbapii Inctutyry Ooraniku im. M.I. Xomommoro HAH
Vkpainn He 30epermucs, a Ha BKa3zaHid pociuHi B €Bpori
MOXE Tapa3uTyBaTH IBa BHOM — K E. trifoliorum, Tak i
E. thermopsidis R.Y.Zheng & G.Q.Chen.

Erysiphe ulmariae Pers. ex Desm.

Ha Filipendula denudata (J. & C. Presl) Fritsch —
Bommnacrka 0611., M. KoBenb, qarapHuKH Ha TTy1Ii, TOOTH3Y
ctpymka, 06.10.1982, 07.09.1984, B.II. Temora;
CrapoBuxkiBcbkuii p-H, ¢. bop3oBa, yp. Konomenbka,
BoJIoTMi Mimanui Jic, 26.09.1982, B.II. Temiora.
Ha F wulmaria (L.) Maxim. — Bomunceka o001,
M. Kisepmi, Bimpmask, 09.10.1983, II.JI. Mapuenko;
Jlrobomnecekuit p-H, c. Ilymemo, myka, 09.09.1988,
B.IL. T'emora; CrapoBmwxkiBcbkuid p-H, ¢. bop3osa, yp.
KoBasiBcbka kobOens, ayka, 01.09.1994, B.I1. I'enroTa.
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Erysiphe urticae (Wallr.) S.Blumer

Ha Urtica dioica L. — BoauHceka 00,
KoBenbcpkmii p-H, cxigHime c. Jloporuie, mpaBuit
oeper p. Typist, cocHoBui jic, 17.07.2007, B.I1. 'entora;
JlroGenriBChbKMit p-H, MiBHiYHImIE c¢. Bermu, Ha mH.
3ax. Big 03. [lnotmuoro, micoBa mopora, 12.08.1998
(amamopda), B.II. I'enrota; miBaivHime c. Heip, Ha 1.
3ax. Bix 03. bine, nmuctsiHuii nic, 14.08.1998 (anamopda),

B.II. T'emota; CrapoBmxkiBcbkuii p-H, c. bop3osa,
pynepanpauil  ¢itoreno3, 06.10.1981, 10.09.1984,
B.IL I'entora.

Erysiphe vanbruntiana (W.R.Gerard) U.Braun &
S.Takam.

Ha Sambucus racemosa L. — Bonmacbka 0071,
CrapoBnmxkiBCcbKkHi  p-H, c. bop3oBa, cocHOBH
mic, 06.10.1981, B.II. Temora. PiBHeHCbKa 001.,
Kocroninecekuit p-H, c. JepaxkHe, caguba JiCHHUIITBA,
19.09.1981, JI. CraceBuu (Stasevich, 1985a, b).

Erysiphe viburni Duby

Ha Viburnum opulus L. — BomuHcbka 001,
KoBenbebkuit p-H, M. KoBenb, moOmu3y cTpyMKa,
06.10.1982, B.II. Temora; c. CkynwH, MOOTU3y O03.
Heunmue, wmimannii mic, 22.08.1989, B.II. TI'emiora;
JlrobemriBchKMit p-H, miBHIUHIIIE c. Heip, Ha ma. 3ax.
B 03. bine, BepOoBo-BiibXOBi 3apocti, 17.08.1998
(emicitorisn), B.II. Temora; miBaennime c. Hesip,
6omoro 3amices, BimbimHIK, 18.08.1998, B.II1. I'emora;
PatHiBChKMIT p-H, ¢. MIuHOBe, 3eleHEe HACaHKCHHS,
11.08.2013, B.II. I'enroTa.

Erysiphe sp.

Ha Chamaecytisus ruthenicus (Fisch. ex Woloszcz.)
Klask. — BonmHchKka 0011., okon. M. KiBepiri, cocHOBuit
aic, 28.09, 13.11.1970, 27.09.1973, I1.J1. MapucHKo.

Mpumirka. 1{i wmarepianu paninie HaBOIWINCS SIK
Microsphaera penicillata f. cytisi Marcz. (Marchenko,
1976) Ta Erysiphe caulicola (Petr.) U.Braun (Heluta, 1989).
[MopiBHSHHS BCiX 3pa3KiB CBIAYHTH, IO BOHM HAJEXKaTb 0
OJTHOTO 1 TOTO X BUJLY, IKOTO HE MOYKHA BiTHECTH Hi 10 Erysiphe
(Microsphaera) penicillata, ui no E. caulicola. Ha Bunax pony
Chamaecytisus Link Takox HaBogsTh E. guarinonii (Briosi &
Cavara) U.Braun & S.Takam. ta E. trifoliorum (Braun, Cook,
2012), omnak wmatepianu 3 3axigHoro Ilomiccst Ykpainu He
MOXYTh HalIe)KaTh 10 IMX BHIIB, OCKUTBKH Xa3MOTeIil rpruda
MarTh KOPOTKi mpuaatku. OTKe, BUI0BA MPUHATICIKHICTD X
3pa3KiB 3BIHIIAETHCS HEB1IOMOTO, U1 BU3HAUCHHS iX MMOTPiOHO
METO/IIB.

JOCHIINTH 13 3aCTOCYBAHHSIM  MOJICKYJISIPHHX

OueBHIHO, 1I€ HOBUH, IlI€ HE OIIUCAHUN, BU/I.
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Golovinomyces ambrosiae (Schwein.) U.Braun &
R.T.A.Cook

Ha Rudbeckia laciniata L. — BomuHcbka 001,
JlroGemmiBebkuit p-H, ¢. Berim, kBiTHuK, 12.08.1998
(amamopda), 20.08.1998 (anamopda), B.I1. T'emrora.

Golovinomyces artemisiae (Grev.) V.P.Heluta

Ha Artemisia campestris L. — BonmHchka 001,
M. KoBeb, 3a1i3HYHII BOK3aJL, pyZiepajbHUH (hiTOIIEHO3,
25.08.1998, B.II. Temora; CTapOoBHXKIBCHKHI p-H,
c. bopsoBa, pynepanbhuii ¢itorenos, 09.09.1984,
B.IL. Temora. Ha 4. vulgaris L. — Bomuacpka o0,
JlroGemmiBChbKMIA p-H, MiBHIYHINIE c¢. BeTnu, Ha TmH.
3ax. Big 03. Ilmotuyoro, micoBa mopora, 12.08.1998,
B.II. Temora; CrapoBmkiBchkuii p-H, c¢. bBop3osa,
pynepansaui ¢iToreros, 09.09.1984, B.I1. ['enroTa.

Golovinomyces asperifoliorum (Grev.) U.Braun &
H.D.Shin

Ha Symphytum officinale L. — Bonuucpka o0,
Kosenbcbkuit p-H, ¢. [immn, 02.07.2000, B.I1. I'emtora;
M. Kosens, Bosnora myka, 06.10.1982, B.I1. 'emtoTa; Tam
camo, garapHuk Ha 0oxnoti, 07.09.1984, B.II. I'emtora;
JlroOemmiBChbKUE p-H, Ha TH. 3ax. Big ¢. HeBip, ma.-3ax.
okoJI. 03. bine, 6omoro, 17.07.1998, B.II. I'emrora;
CrapoBuxkiBCbKHI p-H, ¢. bop3ora, myka, (07.09.1984,
B.II. T'emrota; c. Komapose, 03.08.1999, B.II. T'emroTa.
PiBaeHncrka 00m., BepesHiBchkuii p-H, cMT bepesHe,
Bepecenb 2006 p. (anamopda), B.A. OcTpoBcbKa.

[pumitka. HemomaBHO 3a JONOMOTIOI0 MOJIEKYJISIPHO-
¢inoreHeTnUHUX MeTofAiB Oyino mokaszaHo, mo B €Bpomi Ha
MpeICTaBHUKAX POAMHU Boraginaceae Moxe pO3BUBATUCS TPU
Buu pony Golovinomyces (U.Braun) Heluta — G. asperifolii
(Erikss.) U.Braun & H.D.Shin, G. asperifoliorum (Grev.)
U.Braun & H.D.Shin ta G. cynoglossi (Wallr.) Heluta. o
S. officinale 6yB npuypouenuii tume G. asperifoliorum (Braun
et al., 2018).

Golovinomyces asterum (Schwein.) U.Braun

Ha Solidago canadensis L. — PiBHeHcbka o001,
BepesniBchkmii p-H, cmT bepesne, Bepecenr 2006 p.
(anamopda), B.A. OcTpoBchbKa.

Golovinomyces biocellatus (Ehrenb.) V.P.Heluta

Ha Mentha arvensis L. — BonuHcbka 00iI,
Kosenbcbkuit p-H, c¢. JIroOue, BimbimHsK, 09.09.1984,
B.II. T'emota. Ha M. verticillata L. — Bonuachka 0071,
M. Kosens, Oomoro, 07.09.1984, B.II. TemorTa;
CrapoBuxiBchkuil p-H, ¢. bop3ora, myka, 07.09.1984,
B.I1. T'emora. Ha Origanum vulgare L. — PiBHeHCBKa 00U,
BepesniBchkmii p-H, cMT bepesne, Bepecenr 2006 p.
(anamopda), B.A. OcrpoBcbka. Ha Prunella vulgaris L. —
Bomuncrka 06:1., M. Kiepmi (Marchenko, 1979).
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Golovinomyces bolayi S. Takam., Lebeda & M.Gotz

Ha Mycelis muralis (L.) Dumort. — Bonuaceka o011.,
Typiiiceknit p-n, miBHiuHime c. [lepecika, moOIM3Y
03. Ilancekoro, Oepe3oBo-BimbxoBmii nic, 01.08.1998,
B.II. TI'emrora; miBHiyHime c¢. Cymmbada, mobausy o03.
Bepexucroro, mimanuit mic, 02.08.1998, 02.08.2008
(amamopda), B.I1. I'emrora.

Golovinomyces cichoracearum (DC.) V.P.Heluta

Ha Hieracium pilosella L. — Bomuncbka o001,
CrapoBuKiBCbKMi p-H, c. bop3oBa, cocHoBuil Iic,
06.10.1981, B.II. Temora. Ha Hieracium sp. -
Bonacbka 001., CrapoBwkiBChbKuil p-H, c. bByiwH,
cocHoBwmii Jic, 17.07.1998, B.I1. 'enrora. Ha Tragopogon
pratensis L. — Bomuacpka o001, cmt Typificek
(Marchenko, 1979).

Golovinomyces circumfusus (Schitdl.) U.Braun

Ha FEupatorium cannabinum L. — BonuHchka 00IL.,
Kosenbebkuit p-H, M. Kosenb, Byn. Onexcu Ilyma,
nobmm3y ©Gonora, Oims  camoi  Boam, 06.10.1982,
B.II. Temora; c¢. Jlrobue, sBimemusak, 10.08.2002,
B.II. T'emora.

Golovinomyces cynoglossi (Wallr.) V.P.Heluta

Ha Cynoglossum officinale L. — BonmuHCchKa 0011,
CrapoBuKiBCbKMi p-H, ¢. bop3oBa, nyka, macoswuiie,
07.09.1984, B.I1. I'emora.

Golovinomyces depressus (Wallr.) V.P.Heluta

Ha Arctium lappa L. — Bomuacbka 06:1., M. Kosens,
pynepanbauii  itomenos, 18.08.1973, B.II. Temora;
ParniBepkuii p-H, ¢. Camapu, pyaepaibHuil QiTOLEHO3,

09.08.1998, B.II. Temora. Ha A4. tomentosum
Mill. — Bomunceka 001., KoBembchkuit — p-H,
c. bimun, pynepamsHuii ¢ditomenos, 13.09.1988,

B.II. T'emrora; M. Kosens, 11.07.2019, B.I1. I'emrora;
CrapoBmXKiBCbKMH p-H, c. bop3oBa, pyzaepanbHuUi
¢itorenos, 05.10, 06.10.1981, B.I1. 'emtoTa; Tam camo,
yarapHuk, 09.09.1984, B.I1. I'emroTa.

Golovinomyces fisheri (S. Blumer) U.Braun &
R.T.A.Cook

Ha Senecio wvulgaris L. — BonmHChKa 00IL,
Kosenbchkuit p-H, cximmime c. Jloporuiie, mnpaBuit
oeper p. Typis, cocroBwuii mic, 17.07.2007, B.I1. 'enroTa;
PatniBcbkmii p-H, miBHIYHIMIE ¢. bepesnuku, OGeper o03.
3acBsTTs, cocHoBuii sic, 09.08.1998, B.I1. I'enrora.

Golovinomyces inulae U.Braun & H.D.Shin

Ha Pentanema britannica (L.) D.Gut.Larr. et al.
(Inula britannica L.) — BonuHcbka 001., M. Koenb,
Bya. Onekcu Illyma, myka, 07.09.1984, B.II. I'emora;
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CrapoBnKiBCbKHH p-H, ¢. bop3oBa, yyka, macosuing,
07.09.1984, B.II. I'emroTa.

Golovinomyces macrocarpus (Speer) U.Braun

Ha Ptarmica cartilaginea (Ledeb. ex Rchb.) Ledeb. —
Bonmuacbka 00m., JloOemmnBChbKUA p-H, TMiBHIYHIIIE
c. Hesip, Geper o03. bime, 17.08.1998, B.II. T'emrora.
Ha P salicifolia (Besser) Serg. — Bomuncbka 0011,
ParniBcbkuit p-H, Ha IH. cX. Bix c. 3amyxiB, Oeper
BukiBcbkoro kaHaiy npu BrajiinHi B 03. Cste, JykKa,
21.07.2000, B.I1. Temora. Ha P. vulgaris Blackw. ex
DC. — PiBHeHCbKa 0011., 3api4HSIHCHKUHN p-H, CMT Piuniis
(Solomakhina, 1956).

Golovinomyces montagnei U.Braun

Ha Centaurea jacea L. — Bonunceka 0011,
KoBenbcbkmii  p-H, c. Jlrobue, myka, 09.09.1984,
B.I1. 'enrora; CrapoBuxkiBChbKHiA p-H, ¢. Bop3oBa, jyka,
07.09.1984, B.II. T'emora. Ha Cirsium arvense (L.)
Scop. — Bonuncbka 00i1., Jlyupkuii p-H, c. CHpHUKH,
micocmyra, 22.09.1981, I1. 1. Mapuenko. Ha C. palustre
(L.) Scop. — Bomwmuceka o00n., ParHiBChKHIT p-H,
c. Komapose (Marchenko, 1979). PiBHeHchka 001.,
M. Kocromine (Marchenko, 1979). Ha C. setosum
(Willd.) Besser — Bosmnchka 061., M. KoBenb, Byl
Osexcu Ulyma, pynepansuuii ditonenos, 09.10.1982,
07.09.1984, B.II. Temtora; CrapoBHKIBCBKHH p-H,
c. bopzoga, nacosuiue, 07.08, 07.09.1984, B.I1. I'emtora;
TaMm camo, nyka, 09.08.1984, 09.09.1984, B.II. I'entora.

Golovinomyces orontii (Castagne) V.P.Heluta

Ha Capsella bursa-pastoris L. — Bonuacbka 0011.,
JlroObomnbebkuit  p-H, c. Ilyaemo, pyaepaibHuii
¢itorteno3, Ha  y30iwui  goporm,  09.09.1988,
B.II. T'enrora. Ha Cucurbita pepo L. — BonuHcbka 0011.,
Kogsenbscrkuii p-u, M. Kosens, Byn. Onekcu Illyma, ropon,
07.09.1984, B.I1. I'emtota; c. JIrobue, ropos, 04.09.1988,
B.II. T'emora. Ha Echinocystis lobata (Michx.) Torr. & A.
Gray — Bomuacbka 001, M. KoBens, Byn. CTapHIbKuX,
JIeKOpaTHBHA pocnuHa Ha  oropoxi, 05.08.2007
(amamopda), B.I1. T'emrora. Ha Valeriana officinalis L. —
Bonunceka o061, M. Kosenb, Bya. Omnexcu Ilyma,
myka, 07.09.1984, B.II. T'emora. Ha V. sambucifolia
J.C. Mikan — BonuHcbka 00i1., CTapOBHIKIBCHKHI P-H,
Ha ma. cx. Big cmT CT. BmkiBka, Oeper p. BmkiBka,
nyka, 09.09.1984, B.II. TI'emrora. Ha Valeriana sp. —
Bomunacpka 061., Kamine-Kammpcebkuii p-H, MiBHIYHIIIE
c. Crasuie, 6eper p. Typii, 6onorucra nyka, 16.07.2004,
B.I1. I'emora; PaTHiBCHKHH p-H, HA ITH. CX. Bij C. 3aJyXiB,
Ha TH. cX. Big 03. Cesre, Oonotucta syka, 24.07.2004
(amamopa), B.II. T'emtora. Ha Viola tricolor L. —

391



BommHcbka 001, JIroOenriBchkuil p-H, Ha TA. 3aX. Bif
c. JlrobotuH, qroHa y nosuHi p. [Ipun'ste, COCHOBHIA JIic,
20.08.1998 (anamopda), B.I1. I'enrora.

Hpumitka. HemomaBHO 3a TOMOMOTOI0 MOJIEKYJISIPHO-
i o] B
€Bponi Ha pocimHax poxy Capsella L. (Brassicaceae)

(iToreHeTHYHUX  METOAiB  OyJo  IOKa3aHo,
MapasuTyioTh Ba MOP(OIOTiyHO HAA3BHYAWHO OJNM3BKI
Buau pony Golovinomyces — G. orontii s. str. Ta G. tabaci
(Sawada) H.D.Shin, S.Takam. & L.Kiss. [loni6na cutyamis
XapakTepHa 1 Jus npeactaBHUKIB pomy Cucurbita L.
(Cucurbitaceae), Ha SKUX, KpIM JIBOX 3raJjaHUX BHIIB, MOXeE
posBuBarucst me W tperih — G. bolayi S.Takam., Lebeda
& M.Go6tz (Braun et al.,, 2019). O4eBunHO, BCi TpU BUAU
€ YacTMHAMH CKacoBaHoro 30ipHoro G. cucurbitacearum
(R.Y.Zheng & G.Q.Chen) Vakal. & Kliron. Ockinbku Hemae
MOXKITHBOCTI JIOCIIIUTH HABEACHI HAMHU 3pa3KH 3a JOTIOMOTOI0
MOJICKYJSIPHAX METOJIB, MU 1X BigHocuMo 1o G. orontii s. 1. Y
TOM 7K€ Yac JI0OBE/ICHO, 110 OOPOIIHUCTOPOCSHI rpubH, 310paHi
B €Bpori Ha pocnuHax pojiB Valeriana L. (Valerianaceae) ta
Viola L. (Violaceae), nanexars o G. orontii s. str. (Braun et al.,
2019).

Golovinomyces riedlianus (Speer) V.P.Heluta

Ha Galium sp. — Bomuacbka 06:1., JIroGemiBechkuii p-H,
Ha I171. 3aX. Bix c. JIto6oTHH, nfoHa y qonwuHi p. [Ipum'ats,
nyb6oBo-cocHoBuii  mic,  20.08.1998  (amamopda),
B.II. T'emora.

Golovinomyces sonchicola U.Braun & R.T.A.Cook
Ha Sonchus arvensis L. — Boaurcbka 00:1., M. KoBesb,
Bya. Omekcu Illyma, ropoxn, 07.09.1984, 08.07.2019
(anamopcda), B.II. Temora; CrapoBmwXiBCbKHH p-H,
c. bop3oga, nyka, macosuie, 07.09.1984, B.I1. T'entora.

Golovinomyces sordidus (L.Junell) V.P.Heluta

Ha Plantago major L. — BonuHcbka 0071., M. KoBernb,
pynepaipauii  ditomenos, 18.08.1973, B.II. Temrora;
JlrobOemriBchbkuit p-H, MiBHIYHIMIE ¢. BeTnin, Ha 3axin
Bim o3epa IlmoTuyoro, JHCTSAHHIA Jiic, JIiCOBa JIOpOra,
12.08.1998, B.II. Temtora; CrapoBHKIBCbKHH p-H,
c. bopsoma, pynepanbuuii ¢itoreHos, 09.09.1984,
B.I1. I'emota. PiBHEeHCHKa 00i1., bepe3HiBchkuii p-H, cMT
Bepesne, Bepecens 2006 p., B.A. OctpoBchka.

Golovinomyces verbasci (Jacz.) V.P.Heluta

Ha Verbascum nigrum L. — BommHCchKa 0011,
JlroGemriBchkMit p-H, Ha mA. cxXx. Bim c. JlioboTwH,
cocHOBO-myOoBHiA  sic, 21.08.1998  (amamopda),
B.II. Temora. Ha Verbascum sp. — BomuHcbka 0011,
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Kaminp-Kamupcrkuit p-u, c. Iligpigus, 08.07.2000,
B.IL T'emora.

Neoerysiphe galeopsidis (DC.) U.Braun

Ha Ballota nigra L. - Bomnmaceka o001,
KoBenbcbkuii  p-H, cxigsime c. JlopoTuiue, mnpaBuii
oeper p. Typis, kpait cocHoBoro dicy, 17.07.2007,
B.II. Temora; JlobemriBcekuii p-H, c. Bernm,
pynepansauid  Qitorienos3, 12.08.1998, B.I1. Temrora.
PiBaencrka 00m., BepesHiBchkmii p-H, cMT bepesne,
Bepecenb 2006 p. (amamopda), B.A. OcTpoBchKa.
Ha Clinopodium vulgare L. — BonnHcbka o001,
M. Kisepri (Marchenko, 1974a). Ha Galeopsis
speciosa Mill. — BonuHcbka 001., PaTHiBCbKHU p-H,
c. Camapu, Bimemask, 09.08.1998, B.I1. I'emota. Ha
G. tetrahit L. — Bonuaceka o0m., PaTHIBCHKHIA p-H,
miBHiuHime c. bepesnnkn, Oeper 03. 3acBATTH,
cocHoBui Jjic, 09.08.1998, B.II. I'exrora; miBHIYHIIIE
¢. Mexucurb, cocHosuii Jic, 08.08.1998, B.II. I'emrora;
CrapoBuxiBchkuil p-H, ¢. bop3ora, 30.09, 30.11.1972,
B.II. T'emrora. Ha Galeopsis sp. — BommHcpka o0,
KoBesnbebkuit p-H, cxinaime c. Jloporuine, mnpaBuii
6eper p. Typis, cocHoBuii stic, 03.07.2004, B.I1. I'emora,
K.C. VYmanens; JlrobemriBcskuii p-H, ¢. Bermm, Geper
p. Ilpun'ate, pynepanbuuii ¢ironenos, 20.08.1998,
B.II. Temora; Ha mH. 3ax. Big c. UlutuHb, mobmmsy
smuttst [pun'ati i Typii, mimanuit mic, 07.08.1999,
B.II. I'emora. Ha Stachys palustris L. — Bonuncbka 001,
M. KoBens, myka, B uarapauky, 06.09.1984, B.I1. 'emtoTa;
JIrobomiibChKuii p-H, iBACHHIIIE M. JIFOOOMJIb, MillTAHU I
mic, 18.09.1959, M.®. Cwminpka; CTapoOBHKIBCEKUHN P-H,
c. bopzoma, myka, 07.09.1984, B.Il. Temora. Ha
S. sylvatica L. — BonuHcbka 007., Ha IJI. 3aX. Bif
M. Bononumup-Bonuncskuii, 06.09.1984, B.I1. I'entoTa.

Neoerysiphe galii (S.Blumer) U.Braun

Ha Galium odoratum (L.) Scop. — Bonmacpka 0011,
KiBepiiBcbkuii p-H, ¢. XKabka, cocHowii Jic, 11.07.1971,
I1.J1. Mapuenko. Ha Galium sp. — Bomunchka 001,
JlrobGemriBCHKMI p-H, Ha TA. ¢X. Bif . JIroboTuH, 1y00BO-
cocHoBuii Jic, 20.08.1998, B.I1. I'emrora.

Phyllactinia betulae (DC.) Fuss

Ha Betula obscura A. Kotula — Bonmncbka 0011.,
CrapoBuwxkiBcbkuil p-H, c. bop3oBa, Oepe3oBmii Iic,
07.09.1984, B.II. T'emora. Ha B. pendula Roth —
BosnuHcbka 00i1., M. KoBesb, HEHTp, 3e7IeHe HaCaPKSHHS,
22.10.2005, B.II. Temrora; MaHeBUIBKHHA  p-H,
c. TposiB (Solomakhina, 1959). PiBHenceka o0,
3apiuHAHCHKUI p-H, cMT Piuniis (Solomakhina, 1959).

Phyllactinia fraxini (DC.) Fuss
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Ha Fraxinus excelsior L. — Boauncbka 0011,
M. KoBenb, meHtp, 3eneHe HacamkeHHs, 22.10.2005,
B.IL. T'entora.

Phyllactinia guttata (Wallr.) Lév.

Ha Corylus avellana L. — BomuHcbka 0011,
Bomomgumup-BonmuHCchKuit  p-H, Ha 1A. 3ax. Big
M. Bonogumup-Bonuncekuit, 06.09.1984, B.I1. ['emora;
Kogenbcebkuii p-H, M. KoBesb, 1IEHTp, 3eJIeHe HACa[)KEHHS,
22.10.2005, B.II. I'emroTa.

Podosphaera amelanchieris Maurizio

Ha Amelanchier spicata (Lam.) K.Koch —
BonuHcpka 0611., JIroOemiBchkuil p-H, Ha H. 3aX. Bif
c. JIro0's3p, niBuit Oeper mpasoro pykasa p. [Tpun'srs,
micoBa mopora, 25.06.2015, B.II. Temora (Heluta,
Hirylovich, 2016); Tam camo, 29.06.2019, B.I1. 'emoTa.

Podosphaera aphanis (Wallr.) U.Braun & S.Takam.
Ha Comarum palustre L. — Bonuncbka 0011,
Kosenbcbkuii p-H, ¢. Iimmn, 02.07.2000, B.I1. T'entora;

c. Jlobue, mobmmzy o3epa, Oomoro, 09.09.1984,
B.II. Temora; JlroOemiBcbkuid p-H, MiBHIYHIIIE
c. Bermu, o03. Jlyke, Oeper, Oosoro, 12.08.1998,
B.II. Temora; Jlrobomnecekuii p-H, c. 3ropanwy,

6omoro, 17.08.1989, B.II. I'enrora; PaTHiBCHKHI p-H,
c. Komapose (Marchenko, 1979). Ha Geum rivale L. —
Bonuucbka 001., M. Kisepri, Bigpmask, 17.08.1970,
09.10.1983, I1.J1. Mapuenko (Marchenko, 1974b). Ha
Argentina anserina (L.) Rydb. (Potentilla anserina L.) —
Bomuacbka 001., M. KiBepui, kpali BUIBLIHSIKA,
09.10.1983, II.[4. Mapuenko, Kosemnbcekuit p-H,
M. Kogens, nmyka, 06.09.1984, B.II1. I'enrora; c. JIro0ue,
moOim3y o3epa, BoJiora Jiyka OuUls  BiJIbIIHSKA,
09.09.1984, B.II. Temora; CTapoBWXIBCBKUK P-H,
c. bop3osa, macosumie, 07.09.1984, B.II. I'emota. Ha
Rubus caesius L. — Bonuacbka 00i1., KiBepuiBchkuii p-H,
cmr Ilymanp (Solomakhina, 1956). PiBHencwhka o0,
M. lyoposuris (Solomakhina, 1956). Ha R. nessensis
W. Hall — Bonmacbka o0u1., JIroOemmiBcbkuid p-H, Ha TII.
cX. Bif ¢. JIroOotuH, BuUthIHSK, 21.08.1998 (anamopda),
B.II. T'emora; ma mH. 3ax. Big c. lllutweab, MOOTU3Y
smuttss p. Ilpum'sti i p. Typii, yzmices, 07.07.1998
(anamopoa), 11.07.2000 (anamopda), B.II. Temrora;
JIro6omnbchkuii p-H, ¢. 3ropaHu, modmusy o3. Maie
3ropaHcbke, Mimanuii Jmic, y3mccs, 04.08.1998
(anamopdoa), 08.09.1988 (anamopda), B.II. Temora;
c. CwipHe, cocHOBuiA Jic, y3mices, 18.08.1989
(amamopda), B.II. I'emrora; PaTHIBCHKHIA p-H, HA TH. CX.
BiJ c. 3aiyxiB, moonm3y 03. Ceare, BinbmHAK, 11.08.1998
(anamopda), B.I1. ['emora; Tam camo, Jiyka, 4arapHUK,
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08.08.2009 (anamopda), B.II. T'emrora; c. 3anpun'sars,
21.07.2000 (anamopda), B.I1. T'enmrota; Typiiicbkuii p-H,
miBHivHime c¢. Cymmbaba, mobmmu3y o3. bepexwucroro,
Mimanuit e, 02.08.1998 (amamopda), 02.08.2008
(anamopda), B.I1. I'emtora. Ha R. sulcatus Vest ex Tratt. —
Bomuuceka 061, CrapoBmkiBcbkuil p-H, c. Bop3oga,
muctsanuii ic, 13.07.1986 (anamopda), B.I1. ['emtora.

Podosphaera aucupariae Erikss.

Ha Sorbus aucuparia L. — Bonnuceka 00:m1., Kaminb-
Kammpcpkuii p-u, c. Kaunn, mimannit mic, 04.09.1988,
B.II. Temiora; JlrobenriBchbkUil p-H, HAa TMH. 3aX. Bif
c. Ulurunap, mobmuzy 3mutrst p. Ipun'sri 1 p. Typii,
cocHoBuii Jtic, 11.07.2000, B.I1. I'exrora.

Podosphaera balsaminae (Wallr.) U.Braun &
S.Takam.

Ha Impatiens noli-tangere L. — Bonunacbka 001.,
JlroGemriBepkuii p-H, HiBHIYHIIIE c¢. HeBip, Ha 1. 3ax.
Bix 03. bine, Binbiiask, 13.07, 15.07.1998 (emiditoris),
B.IL. T'enrora. PiBHeHCHKA 0011, Bomoqumupenpkii p-H,
cMT  BomommMmupelth,  mapk  MIKOJH-IHTEPHATY,
04.08.1975, 1.O. dynxa.

Podosphaera erigerontis-canadensis (Lév.) U.Braun
& T.Z.Liu

Ha Chamomilla suaveolens (Pursh) Rydb. —
Bomuncbka o6m., M. Kosenb, Byn. Omnexkcu Illyma,
pynepanpHuit  ditomenos, 27.08.1994, B.I1. Temrora.
Ha Conyza canadensis (L.) Cronq. — Bonuncbka o011,
M. Kosens, ieHTp, pynepansanii pitorenos, 11.07.2019,
B.IL. Temota; Tam camo, Byn. Omnekcu lllyma, ropon,
07.09.1984, B.II. Temora; CrapoBMXKIBCHKHHA p-H,
c. bopzoma, pynepanpHuii ¢itonenos, 09.09.1984,
B.II. I'esrora. Ha Pilosella officinarum Vaill. (Hieracium
pilosella L.) — Bonmuceka 0011., ParHiBchkuid p-H,
c. Komapose (Marchenko, 1979); CrapoBikiBcbkuid p-H,
c. bopzosa, 06.10.1981, B.II. I'emora. Ha Hieracium
sp. — Bomunceka 001, CrapoBHXKIBCBKHI — p-H,
¢. Bymun, cocHoBwmii mic, 15.08.1989, B.II. I'emorta. Ha
Lapsana communis L. — Bonuncbka 0061., M. KiBepui
(Marchenko, 1979). Ha Scorzoneroides autumnalis (L.)
Moench (Leontodon autumnalis L.) — PiBHeHCBKa 00II.,
BepesniBcrkmit p-H, cMT bepesne; Koctominecpkuii p-H,
M. Kocromine (Marchenko, 1974b). Ha Taraxacum
officinale (L.) Webb ex F.H. Wigg. — Bonmuceka o011.,
Ha IT71. 3aX. Bix M. Bonomumup-Bonuacekuii, 06.09.1984,
B.II. I'enrora; KoBenbebkuii p-H, ¢. ['imun, 02.07.2000,
B.II. T'enrota; cxigmime c. Jloportwuine, mpaBwii Oeper
p. Typis, cocuoBuii sic , 03.07.2000, B.II. I'emtora;
M. Kosenb, Byn. Omnekcu lyma, nyka, 07.09.1984,
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B.I1.Temora; PaTHiBCchKHi p-H, miBHIYHIIIE C. Bepe3Hukw,
oeper 03. 3acearTs, cocHoBuii Jtic, 09.08.1998,
B.II. Temora; OGeper o3. Cpare, myka, 21.07.2000
(anamopga), B.II. T'enrora; CrapoBHKIBCHKHI p-H,
c. bop3oga, macoswue, 07.09.1984, B.II. I'emora.

Podosphaera ferruginea (Schltdl.) U.Braun &
S.Takam.

Ha Sanguisorba officinalis L. — Bonunceka 0011,
KoBenbcbkuid  p-H, c. 3asdiBka, JiBMHA  Oeper
p. Croxin, snyka, 28.07.1997, B.IL. I'emtota; c. JlroOue,
BUIBINHSAK moONMU3y o3epa, 09.09.1984, B.II. T'emora;
CrapoBnxiBchKuii p-H, ¢. bop3osa, Beponsk, 13.07.1986,
B.II. T'emrota; Tam camo, yp. KoHonenbka, MilltaHui Jic,
26.09.1982, B.II. I'entora.

Podosphaera filipendulae (Z.Y.Zhao) T.Z.Liu &
U.Braun

Ha Filipendula denudata (J.Presl & C.Presl) Fritsch —
Bonunceka 00:1., M. KoBenb, yarapHuK Ha JIy1ii, 1003y
crpymka, 07.09.1984, B.I1. I'emtora; JItoO0MIIbChKHIA P-H,
y3mices, 08.09.1988, B.II. Temora;
[Hanpkuit  p-#, c. Ilymemo, ayka, 09.09.1988,
B.II. I'entora. PiBHeHChKa 0071., KocTominibehkuit p-H,
rpabosuii  mic, 08.08.1976, A.C. byxamo. Ha
F. ulmaria (L.) Maxim. — Bonuuceka 0061., Kaminb-
Kammpcpkuii p-H, Ha mH. 3ax. Big c. Bysakw, Oeper
p. Typis, nyxka, cepen kymis, 05.07.1988 (anamopda),
B.II. I'entora; Kosenschbkuil p-H, M. KoBens, yarapaux
Ha Jymi, 07.09.1984, B.I1. I'enrora; JIroOenriBcbKuid p-H,
c. Bemm, niBuii Oeper p. Ilpum'sts, 20.08.1998,
B.II. Temora; miBHiyHIme c. HeBip, Ha ma. 3ax. Bifg
03. bine, 6omorucra myka, 18.07.1998, B.II. T'emora;
ParHiBcbKMI p-H, HA IH. cX. Bix c. 3aiyxiB, JyKa, O
kaHaBy, 29.07.2004, B.I1. T'emora; Tam camo, moonmsy
03. Caare, nyka, 29.07.2004, 28.07.2011 (emicitoris),
B.II. T'enrora; CTapoBmKkiBCHKUI p-H, ¢. bop3osa, iyka,
25.08.1976, B.IL. I'emtoTa; Tam camo, yp. KoBamiBchka
KobeHs, myka, 01.09.1994, B.II. T'emtora.

c. 3ropanuy,

Podosphaera leucotricha (Ellis & Everh.)
E.S.Salmon
Ha Malus domestica (Suckow) Borkh. —

Bonmaceka o011, CrapoBmxiBcbkuil p-H, c. bop3osa,
camguba I1.C. I'emrotn, cam, 21.09.1995, B.II. I'emora.
PiBHeHcbKa 0011, M. Capuu (Bohovyk, 1962). Ha Malus
sp. — Bonmunacbka 0011., JIroOenriBebkuid p-H, Ha IH. 3aX.
Bif c. JI100's13p, JiBHit Geper JiBoro pykasa p. [ITpun'srs,
02.07.2019 (anamopda), B.I1. I'enrora.
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Podosphaera macularis
S.Takam.

Ha Humulus Ilupulus L. -—
(Morochkovskyi et al., 1969).

(Wallr.) U.Braun &

3axigue Ilomices

Podosphaera mors-uvae (Schwein.) U.Braun &
S.Takam.

Ha Ribes uva-crispa L. (Grossularia reclinata (L.)
Mill.) — Bonurcbka 06:71., KoBenbcbkuii p-H (Jaczewski,
1917). Ha Ribes nigrum L. — Bonunceka o611., M. Kosens,
cam, 07.09.1984, B.II. I'emtoTa.

Podosphaera myrtillina var. major Juel

HaVacciniumuliginosumL.—Bonnncbkao6., Kaminb-
Kammpcrkuii p-g, c. Kaunn, micoBe 6010T0 B MillTaHOMY
gici, 04.09.1988, B.I1. I'enrota; ¢. Hyiino, Minnanuii Jic,
07.08.2018, B.II. I'emora (soc. Naohidemyces vaccinii
(G. Winter) S.Sato, Katsuya & Y.Hirats. ex Vanderweyen
& Fraiture); JlroGemiBcbkuil p-H, miBHiuHIMIE c. Hesip,
Ha TA. 3aX. Big 03. bine, 4OpHHIIEBO-COCHOBHH IIic,
17.08.1998, B.II. TI'emtora; JIFOOOMIIBCHKHN p-H, CMT
Tonorwe, icoBe 600TO B cocHOBOMY Jici, 10.09.1988,
B.IL. T'emtora; c. 3ropanu, 6eper 03. Maine 3ropaHchke,
Mimanwmii jtic, 10.09.1988, 17.08.1989, B.I1. I'enrora; Tam
caMo, COCHOBHI Jic, Ha 0ooTi, 08.09.1988, 10.09.1988,
B.IT. T'emora; c. [Tpun'ste, 6epe3owmii jic, 08.09.1988,
B.II. 'extora; PatHiBChKuit p-H, Ha ITH. CX. Bij ¢. 3aIIyXiB,
moomuzy 03. Cmare, wmimanmit jic, 08.08.1998,
22.07.2012, 08.08.2013, B.II. T'emora; Tam camo,
01.08.2007, C.O. Boiittok; cxinHime c. 3ampuirsrs,
cocHoBO-Oepe3oBuit mic, 11.08.1998, 1.C. becenina;
c. Komapose (Marchenko, 1979); Typiiicbkuii p-H,
cmt Typiticek (Marchenko, 1979). PiBHencbka o0,
cmt PokutHe, charnoBo-cocHoBmii Jic, 24.09.2009,
B.II. 'emtoTa.

Podosphaera myrtillina Kunze var. myrtillina

Ha Vaccinium myrtillus L. — Bonmuncbka 06:1., Kaminb-
Kammpcerkuit p-u, ¢. Kaunn, mimanwit aic, 04.09.1988,
B.I1. T'entora; JlroOemmiBebkuid p-H, Ha MH. 3aX. Bif
c. JIro0's13p, mpaBuii Oeper niBoro pykasa p. [Ipuir'sars,
mimanui gic, 23.08.1998, B.II. T'emrora; cxigHimie
c. Hesip, cochoBmii mic, 12.08.1998 (anamopda,
emigitotis), B.II. 'emora; Ha mH. 3aX. Bix c. Hesip,
Mimanuii jic, 18.07.2000, B.II. T'emrora; Tam camo,
iBJICHHO-3aXiMHUI Oeper 03. bine, mimmanutii sic, 11.08,
13.08.1998 (emidiroris), 19.07.2000, B.II. Temora;
Tam camo, 11.08.2009, M.O. 3ukoBa; Ha IH. CX. BiJ
c. Hoxor, mimanuii jic, 26.07.2008, B.II. T'emrora;
JlroObomnbChbkuii  p-H, C. 3ropaHu, COCHOBWH JiC,
08.09.1988, B.II. I'emora; ¢. CuibHe, COCHOBUU IiC,
18.08.1989, B.II. I'entoTa; PaTHiBCHKHIA p-H, HA TTH. CX. Bi
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¢. 3anyxiB, moonusy 03. Cesrte, Mimanwmii iic, 22.07.2012,
03.08.2018, B.II. T'emora; c. Komapose (Marchenko,
1979); CrapoBuxiBCbKHI p-H, C. BymnuH, cocHoBuii
mic, 05.09.1988, B.II. Temtora. PiBHeHChKAa 00,
bepesnisebkuii p-H, cMT bepesne (Marchenko, 1979).

Podosphaera pannosa (Wallr.) de Bary

Ha Rosa sp. (cult) — o0u1.,
Kosenbebkuii p-H, ¢. Komomsbxue, cannba mysero Jleci
Vkpainku, kBiTHHK, 19.06.1978, B.II. T'emora. Ha
Rosa spp. — ParniBcbkmii p-H, ¢. Piumid, cocHOBHA
mic, 26.07.2010, B.II. Temrora. PiBHeHChKAa 00,
BepesniBchkmit p-H, cmT bepesne, Bepecens 2006 p.,
B.A. OctpoBchka.

BonmHcbka

Podosphaera phtheirospermi (Henn. & Shirai)
U.Braun & T.Z.Liu

Ha Euphrasia stricta D. Wolff ex J.F. Lehm. —
Bomuuchka 00n., Kosenbcbkuii p-H, c¢. JloOue,
oeper 03. OxoruH, nyka, 10.08.2008, B.I1. T'emtora.
Ha Melampyrum nemorosum L. — BonuHcbka o0,
Jlrobomnbcekuit p-H, c. 3ropaHu, mobmusy o3. Maie
3ropaHcbke, cocHOBHI Jic, 04.08.1998, B.I1. 'enrota. Ha
M. pratense L. — BomuHcbka 0011., JIFoOemIiBCbkuid p-H,
Ha mH. 3aX. Bix c. HeBip, mm.-3ax. oxon. o03. bine,
Mimranuit gic, 17.08.1999 (emidirtorist), B.II. T'emora;
Jlrobomibebkuit  p-H, C. 3ropaHd, MillaHUH JIic,
08.09.1988, B.II. I'entora; ParHiBchkuii p-H, Ha IIH.
cX. Bim c. 3amyxiB, mo0mu3y o03. CBsiTe, COCHOBHU JIiC,
12.07.2000, B.I1. Temora; CTapoBHXKIBCHKHIA p-H,
c. bymun, cocuoBmit mic, 05.09.1988, B.II. T'emora;
c. Yesenp, Mmimanuii mic, 16.08.1989, B.II. T'emora;
Typiticekuit p-H, miBHiuHIIIE c. [lepecika, mOOIU3y 03.
Jlanunosoro, mimanwuii jic, 01.08.1998, B.I1. I'enroTa.

?Podosphaera prunicola U.Braun

Ha Padus serotina (Ehrh.) Ag. — PiBHeHCBKa 00IL,
BepesniBcbkui p-H, cmT bepesne, Bepecens 2006 p.
(anamopda), B.A. OctpoBchKa.

Hpumirka. B Ykpaini P. serotina € iHTpOIyKOBaHUM BHIIOM,
SIKUI HaTypasli3yBaBcCsl i 3apa3 cTaB JOBOJI MOIIMPEHUM Oyp's-
HOM B i TicoBUX QiToneno3ax. IIpoTsarom KibKoX AECATHIIITH
L5l pOCIIMHA HE ypaXKyBaiacs OOpPOIIHUCTOPOCSHUMH IPUOAMH.
V Toii xe vac iHmmi Bux pony Padus Mill. — abopurenHuit
P avium Mill. — € noBoini CIpUHHATIMBUM J0 OOPOIIHHCTOT
pocwu, a 1 30ynuuk Podosphaera tridactyla (Wallr.) de Bary
HAJIC)KHUTh JI0 3BUYAWHUX MPEACTABHUKIB HOPsIKY Erysiphales
B Ykpaini. Moxna Oyno O OpUIYCTHTH, WO 3HAHACHHIA
B.A. OctpoBchkoto rpub € P. tridactyla, skuii mepeiiios 3
Padus avium Ha P. serotina. OiHaK JOCITiPKEHHS MOJICKYJISIPHO-
(hiTOreHeTHYHUMH METOJaMH OOPOLTHUCTOPOCSIHOTO TpHoda,
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3Haigenoro y 2007 p. Ha P. serotina B HimewunHi, mokasano

HOro  HAJEXHICTH [0 aMepukaHcbkoro Podosphaera
prunicola (Moparthi et al., 2019). 3 omsaay Ha 11e, a TaKOX
BPaxOBYIOUM 3HA4YHE IIOMOBHEHHsI 3a OCTAHHI JECATHIITTS
CIHCKY OOPOIIHUCTOPOCSIHUX TpUOIB  YKpaiHH MiBHIYHO-
AMCPHKAHCHKUMHU BHJAMH, MU CXHJISEMOCS JIO TyMKH, LIO Y
JTAHOMY BHUITaJIKy MOBa iijie came 1ipo P. prunicola. OueBuaHo, 3
vacoM 1eit rpud Ha Prunus serotina 0yne GpopmyBaTH He TIJIbKH
anamopdy, a i Teneomopdy, 10 JACTh MOXKIHBICT TOYHOTO

WOro BU3HAYCHHS.

Podosphaera xanthii
Shishkoff

Ha Bidens cernua L. — Bonunceka o0i1., M. Kosenb,
6omoto, 07.09.1984, B.I1. T'emtota; JIroO0MIbCEKHIA P-H,
c. 3ropanmu, 17.08.1989, B.II. Temora. Ha
B. frondosa L. — Bonuncbka 00m1., ParHiBcbkuii p-H,
niBHiyHime c. bepe3nuku, Oeper 03. 3acBsrTH,
09.08.1998, B.II. T'emora. Ha B. tripartita L. —
Bonuncbka 0011., KoBenbebkuii p-u, M. KoBenb, jyka,
07.09.1984, B.II. T'emrota; c. CkynuH, MilIaHU#H JIic,
19.09.1959, M.®. Cwminska. Ha Coreopsis grandiflora
Hogg ex Sweet (Bidens sweetiana Banfi et al.) —
PiBHenceka 0071., bepesHiBcbknii p-H, cMT bepesne,
BepeceHb 2006 p., B.A. OctpoBceka (soc. Ampelomyces
sp.). Ha Cosmos bipinnatus Cav. — BomuHcbka 0011.,
cmt Parue (Marchenko, 1979). Ha Cucurbita pepo L. —
Bomunceka 0611., M. Kosens, 07.09.1984, B.I1. I'enrora;
Tam camo, ropox, 10.08.2018, B.I1. T'enrora.

(Castagne) U.Braun &

Pseudoidium sp.

Ha Vicia 0011.,
bepesniBchkuii p-H, cMT bepesne, Bepecenb 2006 p.,
B.A. OctpoBcrKa.

cracca L. — PiBHeHCBHKa

Sawadaea bicornis (Wallr.) Homma
Ha Acer platanoides L. — PiBHeHCchKa 00U,

BepesniBchkmit  p-H, cMT  bepesHe, BepeceHb
2006 p., B.A. OcrpoBceka (soc. S. tulasnei).
Ha A. pseudoplatanus L. — PiBHeHChKa 00,

BepesniBcrkuii p-H, cMT bepesne, Bepecens 2006 p.,
B.A. OctpoBcbka. Ha Aesculus hippocastanum L. —
Bonuncbka 0071., CrapoBwkiBchkuil p-H, ¢. Bop3osa,
caguba I1.C. I'emrotn, 16.10, 22.10.1987, B.I1. I'emtora.

Sawadaea tulasnei (Fuckel) Homma

Ha Acer platanoides L. — Bonuucbka 0011, M. KoBerb,
1eHTp, 3enene Hacampkenns, 10.07.2019, B.II. I'emrora.
PiBHencrka 001., bepesniBchkuii p-H, cMT bepesne,
Bepecenb 2006 p., B.A. OctpoBcbka (soc. S. bicornis).
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Pexomennye no npyxy B.II. T'aiioBa

I'emora B.I1., Animenko .M. 2021. Bopommnucropocsini rpudu (Erysiphales, Ascomycota) 3axinnoro Ilomices
Yxpaiuu. Vepaincoxuii 6omaniunuil scypran, 78(6): 381-398. https://doi.org/10.15407/ukrbotj78.06.381

IacturyT 60Tanixn iMm. M.I. Xonomxnoro HAH Vkpainwm, Byn. Tepemenkiscrka 2, Kuis 01601, Ykpaina: B.I1. I'emrora,

1L.M. Aniniesko.

Pedepar. HaBomuthes iHopMmatis mpo OopomrHuUCTOpocsHI rpubu (Erysiphales, Ascomycota), 3apeecTpoBaHi Ha

poxniB nopsaky Erysiphales: Erysiphe — 43 unu, Golovinomyces — 19, Podosphaera — 15, Phyllactinia — 3, Neoerysiphe i
Sawadaea—mno 2 Ta Blumeria— 1 Bun. Ynepie st periony HaBeneHo 21 Bun (Erysiphe astragali, E. azaleae, E. howeana,
E. hypophylla, E. lycopsidis, E. macleayae, E. prunastri, E. russellii, E. syringae-japonicae, Golovinomyces ambrosiae,
G. asterum, G. bolayi, G. fisheri, G. riedlianus, G. verbasci, Neoerysiphe galii, Phyllactinia fraxini, Podosphaera
aucupariae, P. phtheirospermi, P. prunicola Ta Sawadaea tulasner). HalimommpenimmMu Bunamu € Blumeria graminis,
Erysiphe alphithoides, E. aquilegiae, E. divaricata, E. ornata, E. polygoni, Podosphaera aphanis ta P. myrtillina.
BimHocHO wacTo peectpyBanucs E. heraclei, Neoerysiphe galeopsidis ta P. erigerontis-canadensis. Jlo piiKicHUX Ha
3aximaomy [lomicci (1-2 Micue3HaXomKeHHs ) HANEXKaTh E. arcuata, E. astragali, E. azaleae, E. baeumleri, E. circaeae,
E. cruchetiana, E. cruciferarum, E. grosulariae, E. hypophylla, E. lythri, E. macleayae, E. palczewskii, E. penicillata,
E. pisi, E. prunastri, E. russellii, E. vanbruntiana, Golovinomyces ambrosiae, G. asterum, G. circumfusus, G. cynoglossi,
G. fisheri, G. inulae, G. riedlianus, G. verbasci, Neoerysiphe galii, Phyllactinia fraxini, Ph. guttata s.str., Podosphaera
amelanchieris, P. aucupariae, P. balsaminae, P. macularis, P. mors-uvae, P. prunicola Ta Sawadaea tulasnei.

KurouoBi ciioBa: 610pi3sHOMaHITHICTE, BUOBHUI CKJIaJl, Mik0010Ta, MOMUPEHHS, Leotiomycetes
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Abstract. The first records in Ukraine of two species of the genus Lysurus (Phallaceae, Phallales) are reported. Lysurus
mokusin is a rare species in Europe distributed mainly in Southeast Asia. Lysurus sphaerocephalum is widespread in
North and South America and thus it is also the first record for Europe. In Ukraine, they both are alien species and their
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Beryn KoMax (mepeBaxxHo Myx). CaMe BOHU PO3MOBCIO/KYIOTH
cnopu rpuda Ha 3HayHi Binctadi (Pegler et al., 1995). Ha

HemonasHo Ha Teputopii M. Mukonais (IIpaBobepesxnuit Teputopii YkpaiHu I poauHa f0ci Oyina mpejcTaBieHa

3MaKOBUH cTenm YkpaiHu) Oynu 3HaiIeHi, 3 Pi3HHUIICIO
MPUOIU3HO B MICSIIIb, TUIOJIOBI TiJIa JBOX JY)KE IIKABUX
BumiB TpubiB 13 pomuanu Phallaceae (Phallales,
Agaricomycetes, Basidiomycota). Bci Bugm 1€l
POOMHN HAaNEeXKaTh 10 TaK 3BAHHUX CIM3HCTOCIIOPOBHX
racTepoMILIeTIB (Kalynets-Mamchur, 2011).
[IpencraBHUKM BKa3aHOi KHUTTEBOI (QopMu TpubiB
MaroTh 3aKpPUTI IUIOAOBI TijIa, SIKi 3TOJIOM PO3PHBAIOTHCS,
BHUITYCKalO41 Ha30BHI OCOOJIMBY CTEPUIIbHY CTPYKTYPY —
peuenrtakyn. OcTaHHIM TpU3HAYEHWH JUIT  TOTO,
mo0 MiJHATH SKHAWBHUILE HaJ IOBEPXHEI IPYHTY
criopoHocHY TiieOy. BoHa, BHACITIZIOK aBTOIMI3Y, MIBUIKO
MePETBOPIOETHCSI Ha CIU3UCTY Macy CIOp 3 CHJIBHUM
HENPUEMHUHN 3alaxoM, SKHH TPHBAOIIOE JIETIOUHX

ynme TproMa pogamu (Clathrus P. Micheli ex L., Mutinus
Fr. Ta Phallus Junius ex L.).

3a ocoOmMBOCTAMH OyJOBH peIlenTaKyita 3HalIeHi
B MukonaeBi BHAM BOYEBHIb HAJICKaTh [0 POLY
Lysurus Fr. 13 BkazaHoro pomy B CBiTi BioMo 17 BuiB,
3rinHo 3 0azoro manux Index Fungorum (http://www.
indexfungorum.org). B €Bpomni goci Oynu Bigomi Juiie
L. cruciatus (Lepr. & Mont.) Lloyd i L. mokusin (L. ex
Pers.) Fr. (Pegler et al., 1995; Calonge, 1998; Sarasini,
2005). TIlepiomuuHo 3'SBISIIACA TOBIJOMIICHHS TIPO
3HAXIJIKK HAa IbOMY KOHTHHETI Takox L. gardneri Berk.
(Kluzak, 1974; Garibova, 1978; Garcia Rollan, 1980),
aje B yciX BUNAJKax Lie OyB CXOKMIl Ha HBOTO BHUJL
L. cruciatus (Calonge, 1998; Sarasini, 2005). Cynsun 3
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ycboro, caM L. gardneri po3MOBCIOJDKCHHH BUKITIOYHO B
Tpomikax Ta cydTpomnikax Asii (Sarasini, 2005). Biache,
OUTBIIICTE TIPENCTABHUKIB POAY Lysurus TpPaIUITIOTHCS
nepeBakHo B nuXx kimiMaTnyHux 30Hax (Kirk et al., 2008).
Bci 3nHalifeni B €Bporni BUAN [IBOTO POIY 3'IBHIINCS TaM
MOPIBHSIHO HENABHO BHACIIZOK JIFOJACHKOI IisSUTBHOCTI
(Dring, 1980). B YkpaiHi >KOZHHUX MPEICTaBHUKIB POy
Lysurus 1oci He 3HaXO/IUIIH.

[epmmii 31 3HAWAEHWX HaMU 3pa3kiB (3i0paHuit y
yepBHi 2021 p. B ogHOMY i3 mapKiB MicTa) Crioyarky OyB
inentudikoBanuit sk L. periphragmoides (Klotzsch)
Dring. Brtim, nerampHe BUBUYCHHS 3i10paHHUX IUTOJOBHX
TIJI MOKa3ajio, [0 BOHH HAMIMOBIPHIIIEC HalCKaTh 10
L. sphaerocephalum (Schltdl.) Hern. Caff., Urcelay,
Hosaka & L.S.Dominguez. Lleii Bug OyB BitokpemieHuit
Bin L. periphragmoides nocuth HenmaBHo (Herndndez
Caffot et al., 2018) i tparusierbcst B IliBHIuHIA Ta
[liBgenniit Awmepuri. TakuM dYHHOM, IIe HE JIHIIE
nepiia 3Haxinka poay Lysurus B YKpaiHi, a W BHUILY
L. sphaerocephalum y €Bpori.

o crocyerbest apyroro BuLy — L. mokusin, T0 BiH
OyB Bigmiuernmid y numai 2021 p. B iHIIOMY paiioHi
MuxkonaeBa ywacHunew Facebook-cninsrotu "I'pudn
Vkpaian" Omnbroro Masyp, sika # omyOJiKyBaia HOro
cBiTmHA. L{eit 1ocuTh piaKicHHUl B €BpOITi aJBCHTUBHUI
Buj yrepiie OyB BusiBieHuid y 1979 p. B Iranii (Nonis,
1979). 3 Toro wacy #oro mepiogWmYHO 3HAXOIATH Ha
cepea3eMHOMOPChKOMY  y30epesxoki Icmanii, Itamii Ta
®panmii (Nonis, 1979; Calonge, 1998; Sarasini, 2005).
OpiHe 3 HeIOAABHIX CIIOCTEPEKeHb 3podiieHe B Icnanii,
y tpaBHi 2021 p. (GBIF, 2019: https://www.gbif.org/
species/8697118). Ha mo6's300 Bkasanomy O. Masyp
micui O.M. Banarypa 3i0paB Kinbka Kapnogopis
rpuba Ha PI3HUX CTAIiAX PO3BUTKY, BHUBYCHHS SKHX
MIATBEPIMIO HANIy TOICPEIHIO 1MeHTH(]IKAIIO0 BHIY.
Lle nepua 3Haxinka L. mokusin B Ykpaini. Hukue mu
HABOAMMO JTOKIIAIHINTY iHPOpMAIIio Tpo 00MIBa BUIH.

Marepianu Ta MeTOIH

Onwuc Makpo- Ta MIKpOO3HaK 0a3yeTbcs Ha 3HAHJICHUX
B Ykpaini 3pazkax. @opmy i pO3MipH IUIOHOBUX Til
ONMCYBaJI HA TPHKIAAI CBDKHX ex3emIuisipis. [erami
MIKpOCKOIUHO1 Oy/10BH TPUOIB JTOCTI/DKYBIH HA CYXUX
kapriopopax. Po3mipu criop, HaBeZeHi B TEKCTi CTarTi,
IPYHTYIOTBbCS Ha BuMipax 20 BHIIQJKOBO BimiOpaHuX
ex3eMuiApiB (y T. 4. HaMEHIIOTO Ta HAHOLIBIIOTO)
3 OmHOrO ¥ TOro » MmiomoBoro Tima. Jlms iHmmxX
MIKpPOCTPYKTYp Mipsiu 1o 10 00'exTiB.
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VY crarTi BUKOpPHCTaHI Taki YMOBHI IO3Ha4eHHS: av.
L — cepenns foBKUHA criopu; av. B — cepenust mupuHa
cniopu; Q — BITHOIICHHS TOBXHWHU CIIOPH JIO ii ITHPUHA
(xBOTi€HT); av. Q —cepeiHe 3HaUEHHS KBOTi€HTa. J11s1 BCiX
3HAYEHb (TOBXKHMHA, IMHPHUHA Ta KBOTIEHT) PO3PaXOByBaIl
TaKO)K BEJIMYMHY CTAaHAAPTHOIO BiaxwieHHs (1udpa
micns 3HaKy =+). Jmsd po3paxyHKIB BHKOPHCTOBYBAJH
nporpamy Microsoft Excel 2003. 3pasku kaprodopis,
ONMCAaHWX y CTarTi, 30epiraioThcs B HarmioHamsHOMY
repOapii IncturyTty 60taniku im. M.I. Xonomnoro HAH
Vkpainu (KW-M).

Pe3ysbTaTn T2 00rOBOpEHHS

Lysurus mokusin sx caMOCTIfHH{ BHJ BIIEpIIE OMFICAB
¢panmyspkuii micionep [l'ep-Mapcian Cido (Pierre-
Martial Cibot) B 1774 p. 3a 3pazkom 3 Kuraro, 3i0panum
noonusy Ilekina, rix Ha3Boto "Fungus sinensium Mo-Ku-
Sin" (Cibot, 1775). 3rogom K. Jlinael nepeomnucas iioro
sk Phallus mokusin L. 3riqHo 3 npaBuiaMu OiHapHOT
HOMEHKJIATypH, a BXe IIsI Ha3Ba Oyia CaHKIIIOHOBaHA
K.I. Ilepconom (Persoon, 1801). E.M. ®piz (Fries,
1823) mepeBiB 1el Bux y pia Lysurus, npudoMy oOpas
L. mokusin THIOBUM BHIOM POJY.

Lysurus mokusin (L. ex Pers.) Fr., Syst. mycol.
(Lundae) 2(2): 286. 1823. — Puc. 1, 2.

Phallus mokusin L., Suppl. PL.: 514. 1782 [1781]; ex
Pers. Syn. meth. Fung. 1:245. 1801.— Mutinus pentagonus
F.M.Bailey, Bot. Bull. Dept. Agric., Queensland 10: 35.
1895. — Lysurus pentagonus (F.M.Bailey) C.T.White,
Qd Nat. 2: 80. 1920. — Colus pentagonus (F.M.Bailey)
Sawada, Rep. Dept Agric., Govern. Res. Inst. Formosa,
Spec. Bull. Agric. Exp. Station Formosa 61: 64. 1933. —
Lysurus beauvaisii Molliard [six 'beauvaisi'], Rev. gén.
Bot. 12: [61]. 1900. — Lysurus brevipes Lloyd, Mycol.
Writ. (Cincinnati) (Letter 25): 4. 1909. — Mutinus
pentagonus var. hardyi F.M.Bailey, Queensland Agric. J.
16:494. 1906. — Lysurus hardyi (F.M.Bailey) F.M.Bailey,
Compr. Cat. Queensland PL.: 747. 1913. — Mutinus hardyi
(F.M.Bailey) F.M.Bailey, Compr. Cat. Queensland
PL: 747. 1913. — Lysurus sinensis Lloyd, Mycol. Writ.
(Cincinnati) S(Letter 51): 718. 1917. — Sinolloydia
sinensis (Lloyd) C.H.Chow, Bull. Fan Mem. Inst.
Biol., Bot. 7: 166. 1936. — Lysurus mokusin f. sinensis
(Lloyd) Kobayasi, Nov. fl. jap. 2: 53. 1938. — Lysurus
kawamurensis Liou & Y.C.Wang, Contr. Inst. Bot. Natl.
Acad. Peiping 3: 401. 1935. — Lloydia quadrangularis
C.H.Chow [sx 'quadangularis'], Bull. Fan Mem. Inst.
Biol., Bot. 6: 27. 1935. — Sinolloydia quadrangularis
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(C.H.Chow) C.H.Chow [sx 'quadangularis'], Bull. Fan
Mem. Inst. Biol., Bot. 7: 165. 1936.

Moroni TUTOOBI Tia Ha3eMHiI a0 HaliB3aHYpeH,
KyJISICTi, SIHIEONIOHI a00 eINCOononiOHi, PO3MIPOM 10
3,5-5,0 x 3—4 cM, pu OCHOBI 3 OfHI€I0 a00 KiTbKOMa

OimyBarumu  pusomopdamu, nepumid  IKIPSCTHH,
IaIeHbKUH, OlmyBaTHit abo 011 10-BOXpPHCTHIT
(puc. 1,A). Iling nepuuieM 3HAXOAMTBHCS CipyBaTHH

JparyIMCTHH map, KU OoKyTye perentakyn (puc. 1,B).
[Mpn nospiBanHi Kaprodopa mnepuaidl po3pHUBAETHCS
Ha 2-4 momari HempaBWIBHOI (OPMH, YTBOPIOIOYH
mixBy B ocHOBI penentakyna (puc. 1,C). Pemenrakyn
CKIIQJIA€ThCSA 3 IBOX YACTUH — CTEPUIIBHOT Ta (EPTUITHHOI.
CrepmibHa yacTHHA po3mipom 6—-10 X 1,5-2,5 cm Mmae
BUIIISIL TTO3/I0BKHBOPEOPUCTOT HIXKKH (KUIBKICTH pedep
Bapiroe Big 5 70 7), SKa TOMITHO 3BYXKYETHCS JOHU3Y.
Hixka mopoxkuucra Bcepeauni (puc. 1,D), ryOuacra,
OpynHyBaTo-0ila, YacoM 3 JIETKUM TIOMapaHYeBUM
BinTiHkoM. @epTuibHAa 4YacTHMHAa yTBOpeHa 57
BHPOCTaMH, SKi Bi3yaJbHO MPOTOBXKYIOTh peOpa HiIKKH
1 3pOCTalOThCS Ha BEpXiBLI (3 BIKOM 3pijgKa MOXYTb
PO3IUTATHCS), YTBOPIOIOUH AHIe- a00 KOHYCOMOMiOHY
TOJIIBKY, 3arOCTPEHy Ha BepxiBIi. Bupoctu 3a dopmoro
HaraayloTh anelbCUHOBI CKUOOUKH (BY3BKOTPHKYTHI
Ha TIONEpPEYHOMY 3pi3i), ToOMapaHueBi abo Omigo-
roMapaH4eBi, OJDKYe 10 BEPXIBKM TEMHIlI, JeIIo
YepBOHyBaTi. 30BHIMIHS TpaHb KOKHOTO BHPOCTY 3
MO3JIOBKHIM JKOJIOOKOM, JIeno ryddacrta, ABi BHYTpIIIHI
37IeTKa 3MOPIIKYBAaTi, BKPHUTI CIU3UCTOIO IIeOOr0, sKa
3allOBHIOE TIPOMDKKH MK BHPOCTaMH 1 3 4acoM 3JIerka
npoctynae Ha3oBHi (puc. 1,D). Momozaa rireb6a onnBKoBo-
KOpUYHEBa JI0 KOPUYHEBOI, 3r0JJOM TEMHO-OJIMBKOBO-
KOpUYHEBa, Ma€ JyXK€ CUJIbHUI HENpUEMHUN 3amax
(3a pI3HUMH ONHCaMHU Harajaye THHJIEC M'sico abo cobadi
ekckpeMeHTH). lleli apomar mnpuBaOIIOE KOMax, SKi
PO3HOCATH CHOPH Tprda, BHACIIIOK YOTO Iieda JT0CUTh
mBuzko 3uukae (Chen et al., 2014).

Cmopu po3mipom 3,5-5,5 x 1,5-2,0 mxm, Q = 2,00—
2,82, av. L =4,3 £ 0,60 mxm, av. B = 1,8 £ 0,20 MKM™,
av. Q 2,37 + 0,23, mnameHbKi, eJirnconomiOHi,
BHJIOBKEHO-CJIIIICOOIOH1 Ta HWTIHAPUIHO-
emncomnonioni, Oe30apBHi, HeamiutoimHi (puc. 2,A).
Penenrakyn  yTBOpeHMit  0e30apBHUMH  OKPYIJIUMH
TOHKOCTIHHUMH TICEBJIONIAPEHXIMATO3HUMH KIITHHAMH
10-35 mxm y amiam. (puc. 2,B). Bepxwniii map nepuairo
yTBOpeHHH Oe30apBHUMH IWITIHAPUIHUMH Tidamu I0
2—7 mMxMm 3aBTOB. (puc. 2,C). I'idu nepuairo 3 npspKKkamu.
CrnusucTuil  1map Tepuailo  CKIANa€ThCS 3 TOHKHX
6e30apBHMX IIIIHAPUYHUX Ti() 3 TPSHKKAMH, 10 2 MKM
3aBTOB., 3aHYpeHUX y cau3 (puc. 2,D).
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[TnomoBi Tina pO3BUBAIOTBCS HEBEIUKHMH TPYHaMU
Ha IpyHTI (rpub HAJICKUTH JI0 TYMYCOBHX CarpoTpodis),
y mapkax. MIMOBipHO myxke piKiCHHMI, MOKH IO
3apeecTpoBaHuil B eauHOMY JiokamiteTi. Kaprodopu
TPAIUISIFOTHCS B JIUTIHI.

Hocaimkennii  3pa3ok.  Muxonaiscoka 061,
M. MuxonaiB, BapsapiBka, mapk (Haca/yKeHHS B's3a
(Ulmus sp.)), N 47°00'14.4", E 31°56'56.4", 12.07.2021
(KW-M71481), 3i6p. O.M. banarypa.

3araabHe mommpeHHsi. €Bpomna: Icmanis, Iramis,
Vkpaina, ®panmis. Aszis: Kwuraii, Kopes, SAnonis.
[liBniuna Awmepuka: Kanama, CIIIA. Ascrpanasis:
Ascrpamisi (Nonis, 1979; Dring, 1980; Liu, 1984,
Calonge, 1998; Sarasini, 2005; Kuo, 2019a; GBIF, 2019:
https://www.gbif.org/species/8697118).

HaiiGmmxunm 1o L. mokusin Bugom € L. cruciatus
(Halipo3moBCIOpKEHIIUI B €Bpori  BUA  POIy),
SKAA BIAPI3HAETBCSA TIAICHBKOIO (a HE PeOpHCTOI0)
IIHIPUYHOI0 — HDKKOIO — pelenTtakylia,  BHPOCTH
(bepTUITbHOT YaCTHHH y HBOTO JOCHTH YacToO HE 3'€THaHi
Ha BepxiBui. e oauH BIAHOCHO OMU3BKUN BHI —
L. gardneri Tex Mae TNaJeHBKY IIUTIHAPUYHY HIKKY.
Kpim Toro, riie6a B HbOro NOKpUBAE BUPOCTH (PePTHITBHOT
YaCTWHU HE O BCiH TOBXKHHI, IXHSI HIDKHS TpeTHHA abo
YBepTh 3ayMINacThCst ronoto. OcranHid BuI y €Bpomi
He 3apeectpoBanuii (Dring, 1980; Pegler et al., 1995;
Calonge, 1998; Sarasini, 2005; Kuo, 2019a).

Lysurus sphaerocephalum OyB omnucanuéi Qo
HInexrennanem sk Simblum sphaerocephalum Schltdl.
y 1862 p. 3 Ttepuropii Aprentunu (Schlechtendal,
1861-1862). 3nauno mizHime pix Simblum Klotzsch ex
Hook. nepenecnu B pin Lysurus, a S. sphaerocephalum
cuHOHIMI3yBamu 3 L. periphragmoides (Dring, 1980).
[lpore  HemomaBHO  MOJIEKYJSIPHO-(iJOreHeTHYHE
TOCTIDKCHHS HU3KH 3pa3kiB L. periphragmoides 3
PI3HMX YacTHH CBITY MPOJEMOHCTPYBaJIO, IO LEH
B momidineTnyHnii, IOro MiBIEHHOAMEPHKAHCHKI
EK3EMIUISIPH YTBOPIOIOTH OKPEMY KJIa/ly, IPE/ICTABHUKH
Ko BIIpI3HSAIOTBCA Bim L. periphragmoides s. str.
He JMIIe TeHeTHM4YHo, a W Mmopdonoriuno (tadm. 1).
OckibKH ~ MOP(OJIOTiYHI  O3HAKH  aMEPHKAHCHKUX
eK3eMIUIIpiB  Tpuba BOYECBHIAL OyId HE TOTOXHI
TakuM L. periphragmoides s. str., 3are myxe n00pe
BINOBiJAI THIIOBOMY omucy S. sphaerocephalum,
TO L€l BHJ BIJHOBUIM K CAMOCTIHHHMM IiJi HA3BOKO
L. sphaerocephalum. Ha xamp, THIIOBHI 3pa3ok
S. sphaerocephalum, six BusiBUIOCS, OyB BTpayeHHH,
TOMY U BKa3aHOTO BUAY Oymm oOpaHi JIEKTOTHI Ta
enitun 31 cBbxux 300piB (Hernandez Caffot et al.,
2018). Cmig 3a3HauntH, MmO L. periphragmoides
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Puc. 1. [Tnonosi Tina Lysurus mokusin (KW-M71481). A: na
cranii ais; B: mo3momxkHil po3pis situs; C: 3pine miomose
Tino; D: momepednuit 3pi3 3pimoro miomoBoro Tina (I —
peuenTakyn, 2 — mieba). MacmrabHa mkana: 1 cm.

Fig. 1. Fruit bodies of Lysurus mokusin (KW-M71481). A: egg
stage; B: longitudinal section of the egg; C: mature fruit body;
d: cross section of the mature fruit body (/ — receptacle, 2 —
gleba). Bar: 1 cm.

Puc. 2. Mikpockomiuni ctpykrypu Lysurus mokusin (KW-
M71481). A: cnopu; B: kmituam penentakyma; C: ridu
30BHIIIHBOTO MIapy Iepunito; D: ripu cnmsucroro mapy
nepuaito. MacmradHa mkana: 10 MkM

Fig. 2. Microscopic structures of Lysurus mokusin (KW-
M71481). A: spores; B: cells of receptacle; C: hyphae of the
outer layer of peridium; D: hyphae of the gelatinose layer of
peridium. Bars: 10 pm
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Tabmuus 1. IopiBusinus Mopdonoriuanx o3uak Lysurus sphaerocephalum ta L. periphragmoides (Hernandez Caffot et al.,

2018; Kuo, 2019b)

Table 1. Comparison of morphological characters of Lysurus sphaerocephalum and L. periphragmoides (Hernandez Caffot

et al., 2018; Kuo, 2019b)

O3Haku L. sphaerocephalum

L. periphragmoides

CrepuiibHa YacTHHA pelenTaKya

BEpPETEHOTONIOHA (3BYXKY€EThCS /IO 000X KiHIIIB),
YEpPBOHYBATA, JOBKIHA IOHANMCHIIE B YOTHPH
Pasy NepeBHIIyE MUPHHY, He CMyracta

muTiHAprYHA (00 JIeTo 3BYXKY€ThCS JOHU3Y), )KOBTA,
JIOBKMHA IIEPEBUIIY€ IIMPHHY IOHAiOiIbIIIe BTPHYI,
M03/I0BKHBOCMYTAaCTa

(DepanHa YJacTUHaA peuenTraxkysia

y BUDJISUI PELITKY 3 TOCUTh HEUHCICHHUMHI
(0 20) yapyHKaMu HENPaBUIbHOI (GOpMH,
4epPBOHYBATA, 3HAYHO LIKPILA 33 HIKKY

Y BHIVIS PELITKH 3 ynciaeHHUMH (Oinbire 20) yapyHKaMu
JIOCUTB MPABHIBHOI 5—6-KyTHOI opMH, )KOBTA, IPUOIHU3HO
TaKoi IMPHHU, K i HKKa

Ta L. sphaerocephalum BIiipi3HAIOTBCS HE JIUIIC
TCHETHYHO Ta MOP(OJOTiyHO, a W OCOOTUBOCTIMH
MOLIMPEHHSI Ta €KOJOTIYHUMHM BIIOJOOAHHIMU. Lysurus
periphragmoides pPO3NMOBCIOMKEHNN TepeBaXHO B A3ii
Ta ABcTpanasii (Xo4a THIIOBHH EK3EMIUIIP ITOXOAWTHh
3 0. MaBpukiii) i Biggae mepeBary TeIUIUM Ta BOJIOTUM
TPOIIiKaM i cyOTporrikaM. Y TOH ke Jac BCi MiATBEPIHKEHI
3Haxiaku L. sphaerocephalum noxonste 3 [liBaeHHol Ta
[liBHIYHOT AMEpUKH, IPHYOMY 31eOLTBIIOTO 3 TOMIPHHUX
mupot i3 Jocuth cyxum kiimarom (Hernandez Caffot
et al., 2018; https://mycoportal.org/portal/taxa/index.
php?taxon=279534&taxauthid=1).

3HalJICHI HAMH [UTOJIOBI Tij1a 32 30BHIIIHIMY O3HAKAMH
BIANOBINarOTh miarHody L. sphaerocephalum Tta sBHO
BIZIpI3HSAIOTECSL Bin L. periphragmoides. Knimarnani
YMOBH TiBIAHS YKpaiHH TeX JIOCTAaTHbO OJIM3BKI [0
APreHTHHCHKOI MaMIM, [¢ BHUSBJCHA 3HAYHA YaCTHHA
JokasiTeriB Bkazanoro Buay (Hernandez Caffot et al.,
2018). TakuMm YHHOM, € JOCTaTHI MiJACTaBH BBaXKaTH
310panuii B Ykpaini Buj 3a L. sphaerocephalum. Huxue
HaBeNCHI BCl HasBHI BIiZIOMOCTiI PO HOTO IMOIIUpPEHHS
B Hawid kpaini i cBiri Ta omucaHi MopdosoriuHi
0COOITMBOCTI 3HAMICHAUX 3Pa3KiB.

Lysurus sphaerocephalum (Schltdl.) Hern. Caff.,
Urcelay, Hosaka & L.S. Dominguez in Hern. Caffot,
Hosaka, Dominguez & Urcelay, Mycologia 110(2):
423.2018. — Puc. 3, 4.

Simblum sphaerocephalum Schltdl., Linnaea 31: 154.
1862 [1861-1862].

Moroni TIofoBi Tima Ha3eMHI abo HamiB3aHYpeH,
KyJSICTI 10 stiAnienomiOHmx, po3Mipom mo 2,0-2,5 x 1,5—
2,0 cm, 3 oHI€10 200 KijlbkoMa O1iryBaTuMK pu3oMopdamu
IpU  OCHOBI; TMEPHUIil IIKIPACTHHA, TIAJACHBKUH,
OlTyBaTHii, )KOBTYBATO-KPEMOBH 200 OJ11/10-BOXPUCTHH.
[lin mepumieM 3HAXOMUTHCA CipyBaTHil PATTHCTHI
map, sKdi oroprae penentakyil. I[lpu  no3piBaHHI
Kaprodopa Tepumiii po3puBacTbcs Ha 2-3 momarti
HeNpaBWIbHOI (OPMH, YTBOPIOIOYM IMIXBY B OCHOBI
penenTakyna. Penenraxys cKIazaeTbes 3 1BOX YaCTHH —
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crepwibHOi Ta (depruiabHoi. CrepwiibHa YacTHUHA
po3mipom 4—11 x 0,8-2,0 cM, Ma€e BHIVIST IMTIHAPUIHO-
BEPETEHOIOMIOH0T HIXKKH, TOOTO JICIIO 3BY)XKYETHCS JIO
000X KiHIIIB; Ma€ MOPOXHWHY Bcepemusi (puc. 3,B),
ry0uacra, 3jerka I0370BXKHBO3MOPIIKYyBaTa, OJiIo0-
noMapaHueBa abo OJi10-uepBOHYBATO-IOMApaHYICBa,
JIeno cBimiima Onkyue 10 ocHOBU. DepTuiibHa YacTHHA
BUINISIZAE SIK PELIiTYacTa OKpymia (3 BIKOM HEpiIKO
CTae TPHUIUTIOCHYTOK) ToiiBka g0 2,5-3,0 cMm 3aBiL,
YiTKO Bi3yaJbHO BiJOKpEMJIEHAa BiJ HIKKH; yTBOpEHa
KilbkoMa (5—7) 6a3abHUMH TiJIKaMH, SIK1 BiJIXOJATH BiJl
BEPXIBKM HDXKKHM Ta YTBOPIOIOTH 00'€eMHY CITKy i3 9—15
YapyHOK pi3HOi, 31e0LIBIIOr0 HenpaBHIbHOI (hopMH.
30BHILIHS ITOBEPXHS YapyHOK ITONEPEYHO3MOPIIKYBaTa,
BHYTpIIIHA — TJaJiecHbka abo cIabKO3MOpINKYBAaTa.
TomiBka 3abapBieHa B TIOMapaHUYEBHI, YEPBOHYBATO-
nmoMapaHdeBHid a0 MoMapaHYeBO-POXKEBYBATHH KOJIP.
Bcepenuni BoHa 3armoBHEHA CIM3UCTOI0 CIIOPOHOCHOIO
1e0010, sIKa 3 4aCOM IPOCTYIAE YE€PE3 OTBOPH PEIIITKH
Ha3oBHI. Morona mieba OJMBKOBa /0 KOPUYHEBOI,
3TOOM TEMHO-OJMBKOBO-Cipa, TPH TMiJACHXaHHI CTae
TEMHO-KOPUYHEBOIO a00 Maihke YOPHOIO, Ma€ CHIbHUH
HENMpUEMHUH 3amax (Haraaye rHwie m'sico abo coOaui
exckpemeHTH). Llel 3arax npuBaditoe komax (epeBaxHO
MyX), SIKi pO3HOCSATBH CHOpU Irpuda, TOMY 3 4acoM 4epes
iXHIO MisUTBHICTH IvIe0a TMPAKTHYHO ITOBHICTIO 3HHUKAE
(puc. 3,C).

Crmopu posmipom 3,5-5,5 x 2,0-2,5 mxm, Q = 1,60—
2,75, av. L=45 £+ 0,65 mxmMm, av. B = 2,2 £ 0,22 MKM,
av. Q = 2,02 + 0,30, mmameHbKi, emiMCOMOmiOHi,
BHJIOBXKEHO-€EJIINCOIOA10H], LW HIPUIHO-
esincononiOni, 0Oe30apBHi, Heamuroigui (puc. 4,A).
Kuitiuan perenTaKkyna TICEBIOTIAPCHXIMATO3HI,
6e30apBHi, OKpyImi, TOHKOCTiHHI, 10-35 MKM y miam.
(puc. 4,B). BepxHili map Nepuail0 CKIATAEThCS 3
6e360apBuux (B KOH >xoBTMX) mmitiHapu9dHUX Tid 110
6 MKM 3aBTOB., 3 npspkkamu (puc. 4,C). CnuszoBuii
map MepUIil0 CKIAJAEThCs 3 TOHKUX 0e30apBHUX
OWTHAPUIHAX Ti) 3 TpsHKKaAMH, 1O 2 MKM 3aBTOB.,
3aHypeHux y cnus (puc. 4,D).
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Puc. 4. MikpockomniuHi crpykrypu Lysurus sphaerocephalum
(KW-M71480). A: cnopu; B: xiituan penentakyna; C: ripu
30BHIIIHBOTO IHmapy mepufiiro; D: ridu ciamsmcroro mapy
nepuiro. Macrabua mkana: 10 MM

Fig. 4. Microscopic structures of Lysurus sphaerocephalum
(KW-M71480). A: spores; B: cells of receptacle; C: hyphae of
the outer layer of peridium; D: hyphae of the gelatinose layer of
peridium. Bars: 10 pm
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Puc. 3. TInonosi tina Lysurus sphaerocephalum (KW-M71480).
A: 3aranpHui BUDIT; B: mo3moBxkHIN po3pi3 penenTakyna; C:
(epTriibHA YacTHHA perenTakyna. Macmrabna mkana: 1 cm

Fig. 3. Fruit bodies of Lysurus sphaerocephalum (KW-
M71480). A: general appearance; B: longitudinal section of
receptacle; C: fertile part of receptacle. Bars: 1 cm

[TmomoBi  Tia  PO3BUBAIOTHCS — MMOOJUHOKO — a0o
MaJCHBKAMHU TpPyIIaMd Ha TIPYHTI (TpHO HAJEKUTH /IO
rymycoBux canporpodis), y mapkax. MMoBipHO, moKu
0 PiIKICHWIA, HAa TaHU MOMEHT 3HaiileHWi B YKpaiHi
JIMIIE B KUTBKOX JIoKamiteTax. [111010B1 Tija TpamistoTses
Y 4epBHI—JTUIIHI.

Hocainxennii 3pa3ok. Mukonaiscvka 061., M. Muko-
naiB, mapk "Jlicku", HacamkeHas Pinus sylvestris L. Ta
Morus nigra L. 3 nignickom i3 Amorpha fruticosa L., N
46°57'03.5", E 31°56'47.4", 19.06.2021 (KW-M71480),
316p. O.M. Banarypa.

Inmi wmicuesnaxomxennss B YkpaiHi. Muxo-
aaigcvka 0on., M. Mukomnais, mapk "Jlicku", 6mu3pko 50 M
3axijHinie OCHOBHOro MiciesHaxomkenns, 24.06.2021

(OM.  banarypa,  Bi3yaJlbHE  CIIOCTEPEKCHHS).
Xepconcoxka o6n., M. Hosa Kaxoska, 05.07.2021
(O.  HaiigpoHoBa,  Bi3yaJdbHE  CIIOCTEPEIKCHHSA),

OsenikiBchbkuil p-H, Oe3 TouHmx nanux, 07.07.2021
(B. Ycenko, BizyaabHE CLIOCTEPEIKEHHS).
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3araapHe mommpeHHs'. €spona: Ykpaina. [liBHiuna
Awmepuka: Mexkcuka, Hikaparya, CIIIA. IliBzenna
Awmepuka: Aprenruna, bpaswuis, Benecyena (de Toledo,
1995; Cortez et al., 2011; Hernandez Caffot et al., 2018;
Kuo, 2019c; https://mycoportal.org/portal/taxa/index.
php?taxon=279534&taxauthid=1).

Haiiommwkuum no L. sphaerocephalum Bumom €
L. periphragmoides. OcHOBHI HOTO BiIMIHHOCTI BiJ
L. sphaerocephalum waBeneni B Tabn. 1. 3pasku 3
VYikpaian Mop(hoJOTidHO JOCUTH I00pe BiAIMOBINAIOTH
o3HakaMm L. sphaerocephalum, ane MarwTh CKOpimie
rmoMapaH4eBe, AaHDK  YepBOHyBaTe  3abapBIICHHS,
[poTe TaKi KOJILOPH IIJIKOM MOTPAIUISIOTh Y Jiana3oH
MIHJIABOCTI IIbOTO BU/TY 3T1IHO 3 JTITEPaTypPHUMH JAHUMHI
(Hernandez Caffot et al., 2018). Llle onuH Omu3pKuiil BH,
L. habungianus G.Gogoi & V.Parkash, onucaunii 3 [naii,
Jy’Ke cXoxuit Ha L. periphragmoides, ane Bigpi3HSI€TCS
HAsBHICTIO J00pE MOMITHHX INUIONOAIOHUX BUPOCTIB
Ha QepTwibHii yactuni penentakyna (Gogoi, Parkash,
2015).

BucnoBok

BoueBuap, Mu MaEMo CIIpaBy 3 aJBEHTUBHUMH y HaIliil
KpaiHi Bumamu. Ha mpuknami iHIIMX TPEICTaBHUKIB
pomunu Phallaceae, ocobmuBo Clathrus archeri (Berk.)
Dring Ta Mutinus ravenelii (Berk. & M.A.Curtis)
E.Fisch., Mu BKe mepeKoHAIUCS, 10, MOTPAMBIIN
Ha TEpUTOpil0 YKpaiHW, Taki BUIM HEPIKO JOCHTH
IIBHUJIKO TIOYMHAIOTH PO3MOBCIOKYBATHCS Ta 3aliMaTH
soBi mwromti (Heluta, Zykova, 2018, 2019). IoxiOuuit
PO3BUTOK IO 3 JOCHTh BEJIHMKOK BIICBHCHICTIO
MOYKHA TIPOTHO3YBATH 1 s Lysurus sphaerocephalum.
Bxe 3apa3 y M. MukonaiB BiloMO IIOHaiMeHIIE
IIBa MICIIE3pOCTaHHA MBOTO BHUAY. bimpmr Toro, rpud
crocrepirand i B XepcoHChKiil 00II., IO SBHO CBITYUTH
Mpo #Oro MOCTYHmOBE pO3MOBCIOMKCHHS Ha MiBIHI
Vkpainu. Iloku mo Bakko TmepeadaduTH, HACKIJIbKH
L. sphaerocephalum 3Moxe TIOMUPUTHCS B HAIITIH KpaiHi.
[Ipote BpaxoByrOYW, IO OUTBIIICTH HOTO 3HAXIIOK
y IliBnenniit ta IliBHi4HIH AMepuui npuypodeHi 10
PETioHIB 3 TOMIpHUM (i JOCHUTH MOCYIIIHBIM) KIIIMaTOM,
I[IJTKOM UMOBIPHO, 1110 3 YaCOM I BUJ CTaHE 3BUYHUM,
IIOHAMEHIIIe Ha TEPUTOpIi 3TaKOBOTO CTEIy YKpaiHW.

! ToyHe MOUIMPEHHSI IOTO BU/Y TOKH IO BAXKO 3 MEBHICTIO
BCTAQHOBUTH 4epe3 IUIyTaHUHy 3 Lysurus periphragmoides.
Mu HaBoaMMO JMIIe Ti KpaiHW, A€ BAANOCS 3 TEBHICTIO
MiATBEPUTH 3HAXiAKK came L. sphaerocephalum (Hanpukias,
€ (hoTO IIOOBUX TiN).
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lono L. mokusin, T0O BpaxoBYIOYHM HOTO PIiJKICHICTH
B €BpoIli, BiH HaBpsJ| Y4 CTaHEe 3BHYAWHUM B YKpaiHi.
IIpore #oro 3HaxiAka B HamIiil CTEMOBii 30HI (pemiTa
€BPOIEHCHKUX JIOKATITETIB PO3TAIIOBaHI Ha y30epeiki
Cepen3eMHOTO MOPST) CBITYUTH PO MOTEILTIHHS KIIIMaTy
[TiBuiynoro ITpuuopHomop's. TlosiBa *x Bimpaszy IBOX
MIPEACTaBHUKIB paHillle HEBIIOMOTO B YKpaiHi pomy
CBIIYUTH PO HAPOCTAHHS TYT 3MiH Y BUIOBOMY CKJIai
rpuoiB.

Ionsikn

ABropu mmpo BIOS4HI wieHaM Facebook-cnuibHOTH
3a J1100's13H0 HamaHy iHpopmanito: Onb3i Masyp mpo
3HaxXiAKy Lysurus mokusin, a Onekcanapi HaiinpoHOBIH
ta Bikropii YceHko — 3a TOBiZIOMJIIEHHS IIPO HOBI
nokamitetu L. sphaerocephalum B YkpaiHi.
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Pedepar. HaBoautses indopmanis npo mepiry B YipaiHi 3HaXiJKy JBOX HpelcTaBHUKIB pony Lysurus (Phallaceae,
Phallales). Lysurus mokusin noxonuts 3 IliBneHHO-CximHOi A3il i Ha ChOTOAHI € pifKicHUM y €Bpori. Lysurus
sphaerocephalum Tpamnserscs B [liBHiunii Ta [liBenHiit AMepHIli i TyT BIepIle HABOIUTHCS AK s YKpaiHH, Tak i A
€sporu 3aranom. L{i Bumu € BoueBU/Ib aIBEHTUBHUMH B YKpaiHi, a IXHsI I0sIBa, CKOPIIII 32 BCE, € CBITYCHHSIM IOTETUTiHHS
KiIiMary. Y CTaTTi HaBeICHO MOBHHH OITHC IUIOAOBHX TUI (IK Makpo-, TaK 1 MIKPOCKONIYHHX JeTaneil OymoBH) 000X
310paHUX BUAIB, OXapaKTEPH30BaHi TXHI MiCLE3HAXOKEHHS Ta HaJaHa iHpOpMaIis PO PO3MOBCIOHKEHHS UX TPUOIB
y Hauii kpaini Ta cBiti. Onucani iXHi BiIMiHHOCTI Bix Oam3bkux BUIIB (L. cruciatus, L. periphragmoides). Ctatts
MIPOLTIOCTPOBAHA OPUTIHATEHIMH CBITIIMHAMH Ta PUCYHKaMH.

Kuro4uoBi ciioBa: afBeHTHBHUI BUJI, TyMYCOBHIi carpoTpod, €Bporna, HOBa 3HaxXiJKa, CTENoBa 30Ha, YKpaiHa, Lysurus
cruciatus, L. peripharagmoides, Phallales, Simblum
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BuyrpimabsoBuaoBa takconomisa Muscari botryoides s. 1.
(Asparagaceae s. 1. | Hyacinthaceae s. str.): icTopisi 10CJIi/I)KeHb,
CHHOHIMIsI

Ceitnana B. BOMUVYK @, Bacuns B. BY/DKAK*

UYepHiBerpkuii HanioHAIBHAI yHiBepcnTeT iMeHi FOpis denproBuya, Byn. enpkoBruda 11, Uepnismi 58022, Ykpaina

Abstract. Muscari botryoides (L.) Mill. s. 1. (Asparagaceae s. 1. / Hyacinthaceae s. str.) is a taxonomically complicated
species (or a species aggregate) with a high level of intraspecific polymorphism. Since it has been taxonomically
established, a large number of taxa of different ranks have been identified for various regions of Europe, such as
Muscari lelievrei Boreau, M. motelayi Foucaud — for France, M. transsilvanicum Schur — for Romania, Botryanthus
kerneri Marches., Muscari longifolium Rigo — for Italy, M. botryoides subsp. hungaricum Priszter — for Hungary,
M. botryoides var. podolicum Zapal., M. carpaticum Racib. and M. pocuticum Zapat. — for Ukraine. The article provides
a brief overview of the main publications on intraspecific taxonomy of M. botryoides. A list of selected synonyms
(mainly taxa mentioned for the flora of Ukraine) of the species is provided. It is noted that the intraspecific taxonomy of

M. botryoides remains unresolved in many aspects.
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Beryn
Muscari  botryoides  (L.) Mill.  (Asparagaceae
Juss.) 37eOLIBIIOrO  PO3MISNAETBCA SIK  CEPEIHBO-

MB/ICHHOEBPOIICHCHKUI  BUJI, 3arajbHUil TPUPOIHUIM
apean sxoro oxorunoe llenTpansHoi Ta IliBaeHHO-
CxinHoi €Bpomnu, a TakoxK, HMOBIpHO, kpaiHu KaBkasy.
VY nesikux perioHax MPUPOAHUN CTATyC BHIY JIMIIAETHCS
CHIPHUM, OCKUIBKM HE 3aBXIM MOXIJIHWBO PO3PI3HUTH
npupoxaHi (abopureHHi) Ta 3AWYaBUI (HAaTypaji30BaHi)
nomyJsiii. Y Mexax MpupoJHOTO apeaity BUJ BKIFOYSHUH
o YepBoHUX KHHUT a00O OXOPOHHUX CITUCKIB ABCTpIi
(Niklfeld, Schratt-Ehrendorfer, 1999), Himeuuunu
(Metzing et al., 2018), Yropmuuu (Somlyay, 2007),
[Beiinapii (Bornand et al.,, 2016), ®panuii (UICN
France, FCBN, AFB & MNHN, 2018). V IliBHiuHi
Awmepuni M. botryoides TpuBanuii 4yac BHPOILYBaBCS B
KyJIBTYpI, @ 3r0IOM HaTypasli3yBaBcs i B IEBHUX PErioHax

HaBiTh € 1HBa31WHUM, 3aCEIISI0YM TaJIIBUHU, CTAPi MO,
JicH, TIOpYIIEHI IUISHKH 1 KyJIbTypHI (iTOICHO3H
(Rejmanek, Randall, 1994; Weakley, 2012; Beam
et al., 2019). B VYkpaini M. botryoides nepebyBae Ha
MIBHIYHO-CXIJJHIH MEXi IPUPOIHOTO apeaty, BKIFOYCHUH
0 TpeTboro BuAaHHS "UepBoHOI KHUTM YKpaiHu"
(Kish, Andryk, 2009) 3 nprposI0OXOPOHHUM CTaTyCOM
"3HnKatounii"; Bimomuii i3 3akapmarcekoi, YepHiBebKOi
ta IBano-®pankiBchkoi obnmactelt (Boichuk, 2019).

Hdns  Muscari  botryoides XapakTepHHUH BHCOKHUH
piBeHb BHYTPILIHBOBUAOBOTO MojiMop¢izmMy — repdapHi
3paskw, 310paHi 3 pi3HUX YACTHH apeaiy, BiIpi3HAIOTHCS
3a po3MipaMu BEreTaTUBHHMX Ta TeHEPAaTHBHHUX OpPIaHiB,
KIJIBKICTIO JIMCTKIB, 3a0apBJieHHSM KBITOK TOIIO. Y
3B'I3Ky 3 MM OKpEMi BYEHI PO3MIsSAaNd LEH BHI 5K
KOMIIJIEKC BIKapyIOUMX TAKCOHIB PI3HHUX paHriB (BHIH
a00 BHYTPINIHFOBHUIIOBI TAaKCOHW), SKi BiIPI3HIIOTHCS

© 2021 S.V. Boichuk, V.V. Budzhak. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access article under the
terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0/), which permits use, distribution, and reproduction

in any medium, provided the original work is properly cited
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32 TIOMHPCHHSAM, MOPQOIOTi€l0 Ta  KapioJOoTiero
(Kricsfalusy, 1999). Ilpore nurtaHHs CHCTEMaTHYHOIO
TIOJIOKCHHSI JISSIKUX 3 LUX TAKCOHIB 1 JIOCI JIMIIAIOTHCS
MUCKYCIHHMMH. MeTor 1i€i cTarTi € oD Ta
y3araJbHEHHS OCHOBHHX JITEpaTypHHUX JaHHX IIOHO
BHYTpILIHBOBUAOBOI  JudepeHmianii Ta CHHOHIMIT
M. botryoides.

T'omoTunui cunonivmu M. botryoides

VY npari Species Plantarum (1753) Kapn Jligneii ommcas
3 teputopii Iranii ("Habitat in Italia") Bun Hyacinthus
botryoides L. 3 Takum miarHozom: "HYACINTHUS
corollis globosis uniformibus, folliis canaliculato-
cylindricis" [TianuHT 3 OIBITHHOIO 3pOCIIOI0, OKPYIIIOT
dbopmu, 3 JIMCTKAMH IHJIIHAPUYHO-)KOJIOOUACTUMH |
(Linnaeus, 1753: 318). ®imin Mimnep y BocbMOMY
BunanHi The Gardeners Dictionary (1768) BKIIOYHB
ioro no ckmany pony Muscari Mill. i 3a3nHa4mB, 110
M. botryoides npencraBieHui KiTbKOMa pi3HOBHIAMHU
3 CHHIMH, OITHUMH Ta TMOMEIICTUMHU KBITKAMH, SKi
POCTYTh Ha TOJIAX Ta Yy BUHOrpaaHukax Opaniii, Itanii,
Himeuunnu (Miller, 1768). Padineck (Rafinesque, 1840:
124) y Autikon botanikon 3anpomoOHYBaB BKIIOUUTH
H. botryoides L. nonoBoro pony Eubotrys Raf. migHa3Boro
Eubotrys arvensis Raf. (nom. illeg.). V 1843 p. Kynr
(Kunth, 1843: 311) BuniimB HOBUil pin Botryanthus
Kunth ta BrmrounB mo #ioro ckmamy M. botryoides min
Ha3BowW Botryanthus vulgaris Kunth (nom. illeg.). ¥V
MIPOTOJI031 aBTOP MOBIIOMHB PO HASIBHICTH PI3HOBHIIB 13
CUHIMH, OJIiZ0-CHHIMU, POXXCBUMHU Ta OLIMMHU KBITKaMH,
SIKI pOCTYTh Ha Jykax Ta mnaropbax CepenHpoi €Bpormu.
VY mpaui The Genera of Plants Concbepi (Salisbury,
1866) 3ampomoHyBaB BKIIOUUTH M. botryoides 1o
MOHOTHITHOTO pomy Botryphile (L.) Salisb. (Salisbury,
1866: 25).

BigmigHoCTI B mormsigax OOTaHIKIB HA CHCTEMAaTHYHE
nosnoxkeHHst M. botryoides npu3Benn A0 BHUHUKHEHHS
BEJIMKO{ KUTBKOCTI TOMOTHITHUX CHHOHIMIB.

BuyTpiliHb0BH/10BA TAKCOHOMIS Ta
reTepoTUNHA cUHOHIMis M. botryoides

ITuranns BHYTPIIIHbOBHIOBOT nudepeHiiarii
M. botryoides cxnagae Ta cynepednuse. [Ipo HasBHICTH
3pa3KiB i3 pI3HUM 3a0apBICHHSIM KBITOK IOBIJOMIISIIH
me Mimnep (Miller, 1768) ta Kyat (Kunth, 1843).
[epmry cnpody posnimutu M. botryoides 3poOus
Bopo (A. Boreau), onmcaBmu HOBUH Bun — Muscari
lelievrei Boreau, sixkuii pocte Ha Tepuropii ®panmii Ta
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BIZIPI3HATBCS BiJ THIIOBOTO M. botryoides TIiTBHIIINM
CYLBITTSIM, TMOMNENSICTUM  3a0apBJIEHHSIM KBITOK Ta
panuiM 1BiTIHEIM (Boreau, 1846: 29). V 1870 p. beiikep
(J.G. Baker) Buninue pizHoBua Muscari botryoides
var. lelievrei (Boreau) Baker (Baker, 1870: 418), a y
1890 p. Pixrep (K. Richter) maBomuts i#ioro B pansi
migBuny — Muscari botryoides subsp. lelievrei (Boreau)
K.Richt. (Richter, 1890: 227). T'apbapi (F. Garbari)
3a pesyapTaTaMH peBi3ii iTamiiicbkux BHUIIB Muscari
MIOBTOPHO HAJa€ IbOMY TAaKCOHY CTaTyc IIBHIY 1
Bi3Ha4ae, mo M. botryoides subsp. lelievrii (Boreau)
Garbari (i30HIM) TaKkOX TpaIUIIETbCS Ha TEPUTOPIi
Tockanu. B ommci 10 BuIy aBTOp BKaszaB, IO 3i0paHi
3pa3Kd BiAPI3HSAIOTHCS BiJl THIIOBUX IIPEICTABHUKIB
iTamicekux Muscari JTIHIHHO-TAHIETHUMH JINCTKAMH,
LIMPHUHA IKUX CTAHOBUTB 4—8 MM, a JJOBXkUHA B 12 pazu
nepeBuInye noBkuny creona (Garbari, 1984: 154).
®yko (M.J. Foucaud) y 1891 p. ommcas 3 Tepuropii
Opanuii me onun BUN — Muscari motelayi Foucaud
(Foucaud, 1891: 230). 3ronom ®ypuse (P.V. Fournier)
HaBOIUTH HOro Yy paH3i pisHoBuny — Muscari botryoides
var. motelayi (Foucaud) P.Fourn. (Fournier, 1935: 178).
[iznime Keprenen (Kerguélen et al., 1987) Brmouns
M. motelayi no cxnany komriuiekcy M. botryoides y pansi
nigeuny. Ha gymMky aBropa, KIOYOBHMH O3HAKaMH, SIKi
BiIpi3HAOTE M. botryoides subsp. motelayi (Foucaud)
Kerguélen Bim IHMMX TIPEICTAaBHUKIB KOMIUICKCY €
JIHIMHI JIMCTKHM, 3iB'SUIl IPU BEpXiBI, LIMPHHA SIKHX
CTaHOBUTH 3—5 MM, a MOBXWHA B 2—4 pa3u MEPEeBUIIYE
nowxuny crebna (Kerguélen et al., 1987: 130).

Y 1853 p. Ulyp (F. Schur) Bmepmie HaBOAATH I
TpancineBanii (HuHIIHA Teputopis Pymynii) Muscari
transsilvanicum Schur: "Fol. 2-3, planis, antice latioribus
erectis, scapo brevioribus, florib. parvis ovatis laxe
spicatis" [JIucTkiB 2—3, MIOCKI, MHUPOKi, TPSIMOCTOSUI,
KBITKOHOC KOPOTHIMH 3a JIMCTKHM, KBITKM JpiOHI,
sinenonioui, 3i0pani y puxmuii koioc] (Schur, 1853:
76). leranpHilne aBTOp OMKCaB BUA y nipami Enumeratio
plantarum Transsilvaniae (Schur, 1866), Bka3aBIH,
[0 BiH BiApPi3HSETHCS Bil IHIIMX MPEICTABHHUKIB POIY
Muscari He nmuie MOP(OIOTIYHUMU O3HAKAMH, a IIe i
XapakTepoM Micue3pocTtanb Ta apeanoM (Schur, 1866:
676). Amepcon (P. Ascherson) ta I'peduep (P. Graebner)
y Synopsis der Mitteleuropdischen Flora (Ascherson,
Graebner, 1905) sxmouwnu M. transsilvanicum 110
ckaaxy M. botryoides s. 1. y paH3i pi3HOBHIY. ABTOpH
3a3HauwIH, mo Muscari botryoides var. transsilvanicum
(Shur) Asch. & Graebn. Bimpi3HSETBCS BiJl THIIOBUX
MPEJCTABHUKIB KOMIUICKCY MAPIOHIMIMH pO3MipaMu
BEreTaTHMBHUX 1 T€HEPAaTHMBHUX OPraHiB i TEMHO-CHHIM
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3a0apBIICHHSIM OLBITHHH; 3pOCTA€ Ha TPaB'SIHUX CXHJIaX
Ta y yarapuukax TpaHcinbBanii, bocHii Ta ['epiieroBunu
(Ascherson, Graebner, 1905: 273). V 1964 p. Iloo
(R. So6) naBomute M. transsilvanicum y paH3i miJIBUILy
M. botryoides (So6, 1964: 376). Y Flora Republicii
Socialiste Romania 3axapiani (C. Zahariadi) 3ramye
M. transsilvanicum nute sk cuHOHIM 10 M. botryoides
(Zahariadi, 1966), a lllnera (F. Speta) y 1994 p. nHaBoxuTh
toro sik okpemwuii BuA (Speta, 1994).

VY 2006 p. yropceki 6otaniku (Somlyay et al., 2006)
onyOITiKyBaIM CTATTIO, PUCBIYEHY MOPPOMETPUIHOMY
Ta IUTOJIOTIYHOMY aHaJi3y PYMYHCBKHX Ta YTOPCBKHX
nonysiniii M. botryoides. ABTopu IIHILTH BUCHOBKY, 1110
MOpP(OJIOTIUHI 03HAKH, 32 IOTIOMOTOFO SIKUX PO3PI3HIIOTH
nigBuan M. botryoides, 3anexarb BiJl OTOJHUX YMOB,
¢deHodasu Ta OHTOTCHETUYHOIO CTaHY IOCIIKYBaHHX
0COOWH, TOMY HE MOXYTb OyTH BUKOPHCTaHI JUIs YiTKOT
imeHTudikarii TakcoHiB. 30KkpemMa, (hopma INCTKIB CHITBHO
3aJIeKHUTh BiJl YMOB 3UMIBJII (TeMIeparypH, KiIbKOCTi
OTajiB, TOBIIMHU CHITOBOTO ITOKPWBY), a BiAMIHHOCTI
32 [IMPUHOIO JIMCTKIB Ta JOBXKHHOIO YalllOJHCTKIB
JOCTOBIPHO MOXKHA BH3HAYUTH JIMIIE CTaTHCTHYHUMH
METO/IaMH, 1110 YHEMOXIIUBITIOE 11eHTH(]IKAIIiFO0 T IBUIY B
MOJIbOBHX YMOBaX. 3T1/IHO 3 pe3yJbTaTaMH IUTOJIOTTYHUX
JIOCHIJDKEHb, 310pani B PymyHii 3pasku (Sibiu-Gusterita:
locus classicus nns M. transsilvanicum Schur), €
murmoimauMe (2n = 18), a IXHIH KapiOTUI CKIaTaeThCsS
i3 JIBOX Map JOBIMX aKpOIGHTPUYHHX XPOMOCOM (Ha
OJTHIH 3 SKHUX 3a3BHYAi PO3MIIICHI HEBEIHKI CYIMyTHHKH
Ha KiHIII KOPOTKHX IUIeYeH), TPhOX Map CEpeaHixX
cyOMeTa-MeTaleHTPHYHNX XPOMOCOM 1 YOTHPBOX Iap
KOPOTKHMX METAalleHTPUYHUX XpoMocoM. [Ipore s
TunoBoro M. botryoides xXapakTepHHH TeTparuIOiTHUN
Halip xpomocoM (2n = 36), IKUH MICTUTH YOTHPH HApH
BEJIMKHUX aKPOLEHTPHUYHUX XPOMOCOM (Ha ABOX 3 HHX
3a3BMYail MOXKHA CIIOCTEpIraTd HEBEIHKi CYIyTHHKH
Ha KiHIlI KOPOTKHX IUIeYei), 6 map cepeaHix cyomera-
METAIEHTPUYHUX XPOMOCOM i 8 Imap Mamx OUThII-MEHII
METalEHTPUYHUX XPOMOCOM. Y 3B'SI3Ky 3 LIUM aBTOPH
3poOMII BUCHOBOK, O M. transsilvanicum BapTo Bce X
TaKW pO3IVISIIATH B PaH3i BUIY, SIKUH BIJIPI3HSAETHCS BiJ
M. botryoides apeanom Ta xapiotuniom (Somlyay et al.,
2000).

Y 1882 p. Mapuecerri (C. de Marchesetti)
ommcaB HOBHWH BUI — Botryanthus kerneri Marches.,
locus classicus sIKOTO 3HAaXOMUTHCS B paioHi PosHO
mobmusy Tpiecta (Itamis) (Marchesetti, 1882: 266).
Himan (Nyman, 1890: 307) y Conspectus florae
Europaeae waBiB #ioro sk Botryanthus vulgaris var.
kerneri (Marches.) Nyman. I[poro sk poky Pixrep
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(Richter, 1890: 227) posmisimae #oro y paH3i MigBHILY
Muscari botryoides subsp. kerneri (Marches.) K.Richt.
®'fopi (A. Fiori) ta Ilaomerti (G. Paoletti) Takox
3rajgytorh onucanuii Pixrepom minsun (Fiori, Paoletti,
1896), a y Flora Europaea (1980) BiH HaBOAHUTHCS 5K
pisHoBua M. botryoides (Davis, Stuart, 1980).

lapbapi (Garbari, 1966, 1984), mpoanami3yBaBIi
XOPOJIOTIYHI, MopdoJtoriuni Ta LUTOJIOTI4HI
ocobmmBocTi M. kerneri 3poOWB BHCHOBOK, IO IIe
YiTKO TU(CpPEHIOBAHUN, CaMOCTIMHUI BHUM, SKUH
BiZpi3HsA€TbCS Big M. botryoides piBHEM TUIOTTHOCTI
(M. kerneri — nutunoin, 2n = 18), OyI0BOIO KapioTHITY
(y M. kerneri carenitu pO3MIIIYIOTBCSI Ha MEPIIii, a
HE Ha JPYTid mapi XpoMocoM, a TPeTs Iapa Hadarato
JoBIIa HIX y M. botryoides) Ta 3arajJbHUM MOIIAPCHHSIM
(apean moumHaetscs Binm Tpiecty B Itamii, mpoxomuTh
yepe3 bocHilo Ta [epreroBuHy 1 NpoCTSTaeTbes ax
mo ripcekoro xpebra Taiirer Ha mTiBIHI TBOCTpOBa
[Tenononnec y I'pewi).

Y po06oTi, mpUCBsUEHi TOCTiHKEHHIO XPOMOCOMHOTO
HaOOpy TpEUBKUX NPEACTaBHUKIB poxy Muscari,
3ayBaXCHO, M0 BIOMIHHOCTI B OyIOBI KapioTHILy
M. kerneri Ta M. botryoides MOXyTb OyTH CIIpUYHMHEHI
BUKOPUCTAHHSM PI3HUX METOIB IOINEPeIHbOT 0OPOOKH
XpOMOCOM IIpU JOCIIJDKeHHI, a He CTPyKTYpPHHMH
nepedynoBamu (Karlén, 1984).

[mera (Speta, 1994) 3azHauuB, mo M. kerneri
MOp]OJIOTIUHO JyxKe CXOKUi 1o M. transsilvanicum i
BiJIPI3HAETHCS BiJ HHOTO JIUIIC IIUPUHOIO JUCTKIB, IO
MOKe OyTH 3yMOBIICHO 0COOIMBOCTSMH IPYHTY, Ha SIKOMY
POCTYTh POCIMHH. [HII aBTOPH TaKOX 3ayBa)KWJIH, LIO0
pisuuLs Mixk M. kerneri ta M. transsilvanicum BiTHOCHO
HezHayHa (Somlyay et al., 2006). Hespaxaroum Ha
ne, y ¢uopucrtnunux crnmckax Iramii 2005 ta 2018 pp.
M. kerneri naBenenwii sik okpemuii iz (Soldano, 2005;
Bartolucci et al., 2018).

Y 1905 p. Piro (G. Rigo) omucaB Bux Muscari
longifolium Rigo, skuii, IK BBa)KaB aBTOP, MMOIIUPEHUIA
B Itanii B Mmexax IliBnenHo-CxinHOro nepenrip'st AJb.
Y mpoTono3i aBTOp BiA3HAYMB, MO0 BUA MOXe OyTH
NpoMibKHOIO (opMoro Mik TUIOBUM M. botryoides
Ta M. kerneri, ane Bifpi3HAETHCA Bi 000X JTOBTUMH
JHIHHUMU JIMCTKaMU Ta MpoJiepyrodyrnMy HHOYITHHAMU
(Untchy et al., 1905: 152). 3rogom M. longifolium Oymo
HaJIaHO paHr miaBuay y cknaai M. botryoides s. 1.; npu
IpoMy OyJo 3a3Ha4eHO, [0 JUISI HBOTO XapaKTepHi
JiHiKHI eTKH (3—5 MM IUpHHOIO, Y 3—4 pasu JoBIIi 32
cTe6m0), ki B'stHyTh Oinst BepxiBku (Pitschmann, Reisigl,
1965: 49). Y Flora Europea (Davis, Stuart, 1980) Takcon
HABOAMTHCS Y paH3i pisHoBuLy M. botryoides 3 ITiBHiuHOT
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Itanii; y poborax ['apGapi, a Takox y (IOpHCTHYHHX
cnuckax Itamii 2005 ta 2018 pp. — y pan3i migBumy
(Garbari, 1984; Frattini et al., 1996; Soldano, 2005;
Bartolucci et al., 2018).

[picrep (Priszter, 1972: 46) wHaBoguTh I
VYropumuu M. botryoides subsp. hungaricum Priszter
3 TtakuM miarHosoM: "Inflorescentia valde laxiflora
(non compacta), ideo axis et pedunculi bene observari
possunt; pedunculi florum fertilium 3 (-3,5) mm longi,
floribus aequales vel subaequales; folia erecta; florendi
tempore 2025 cm longa et 4-6 mm lata". IlInmera (Speta,
1994) sromom BcTaHOBUB, MO A1 M. botryoides subsp.
hungaricum BIacCTUBUI IUIIIOITHUNA HaOIp XPOMOCOM
(2n = 18), a immi aBropm (Somlyay et al., 2006)
BUSIBUJIH, 110 Kapiotutn M. botryoides subsp. hungaricum
IICHTUYHUN KapioTWUMy 3pas3kiB, 3i0paHux y locus
classicus M. transsilvanicum. Y 3B'SI3Ky 3 IIUM B4€HI
3pOOMII BUCHOBOK IPO HEMOUITBHICTH BiTOKPEMIICHHS
M. botryoides subsp. hungaricum Big M. transsilvanicum.

Kpim TakcoHiB, ommcaHWX BHIIE, 31 CKIaLy
KoMIutekcy  Muscari  botryoides 'y pi3HHIA  4ac
Buginsm: M. hymenophorum Heldr. ex Boiss. (1859),
M. polyphyllum Schur (1866), M. inodorum Montandon
(1868), Botryanthus boraeanus Jord. & Fourr. (1870),
B. festinus Jord. & Fourr. (1870), B. heldreichii Jord.
& Fourr., (1870), Muscari pocuticum Zapat. (1906),
M. carpaticum Racib. (1919) Tomo. Ilpore y World
Checklist of Asparagaceae (Govaerts et al., 2021)
M. botryoides HaBeneHO y INMUPOKOMY pPO3YMiHHI, a
BCl 3rajaHi BHWIE Ha3BH TAKCOHIB, SIKI YTBOPWINCH Y
pe3ynbTarti cripod posnimutu M. botryoides, HaBOEATHCS
SIK TETEPOTHITHI CHHOHIMH.

HpencraBuuku Muscari botryoides s. 1. na
TepuTopii Ykpainu

JliteparypHi pkeperna MiCTATh BiIOMOCTI TIPO 3pOCTaHHS
Ha Teputopii Ykpainum M. botryoides var. podolicum
Zapat.,, M. pocuticum Zapal. (Zapatowicz, 1906),
M. carpaticum Racib. (Raciborski, 1919) Ta M. botryoides
subsp. transsilvanicum (Schur) So6. (Kricsfalusy, 1999,
2002).

Hampukinni XIX cr. Barnep (L. Vagner) Bmepuie
BUSIBUB Ha TepuTopii 3akapnarts M. botryoides. [epbapHi
3pa3ku, 3i0paHi BYeHUM, 30epiraroTbesi y repoapisx
Bimas (W), bynanemty (BP), Bparucxasu (SAV), Kiryxy
(CL), Kpaxosa (KRAM) ta bpro (BRNU) (Kricsfalusy,
2002). Y 1923 p. Maprurrait  (Marhittay, 1923)
NIPUITYCTHUB, 110 3pa3KH, 310pani Baruepom, Hanexars 10
M. transsilvanicum ("B xyctapHukaxp kono BymrthHbI
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(W.) e Buabme 310 pactenie. Eciim Barneps codupans
ero, TOIJIa 3TO pacTeHWie ObUI0 Bb TpaHCCHIBaHIM
pocrymee Muscari transsilvanicum Schur"). ¥ 1980-x
pokax Kpiudanyuiit ta J{amko Brepiue 3 yacis Baruepa
MiATBepaWIHA 3pocTaHHs M. botryoides Ha Tepuropii
3akapnarts. 3a pesynbTaraMd  MOPQOJIOTiYyHOrO Ta
KapioJoTiYHOTO aHami3y BYCHI IIMNUIM BHUCHOBKY, IO
nomyisinii 3 3akapmnarts Hajexarb 1o M. botryoides
subsp. transsilvanicum (Kricsfalusy, 1999, 2002). ¥V
UYepsoniit kum3i Ykpaiau (2009) M. botryoides subsp.
transsilvanicum HaBOTUTHCS JTUIIE IK CHHOHIM THIIOBOTO
M. botryoides (Kish, Andryk, 2009). Ilpore Bxe y
2016 p. Kim, AoCaimKyud KapiOTHIH OAHOMOIBHHUX
OUOYyTHMHHUX BHUIIB  (GIOpH 3akapmarTs, HaBOAUTH
Muscari transsilvanicum y pau3i okpemoro Buay (Kish,
2016).

Y 1906 p. 3amamoBuu (H. Zapalowicz) omucas
HOBHH, IMOBipHO eHaeMidanit 11t [IpukapmaTTs TakcoH
M. pocuticum Zapat. Ta BUAUTUB MOMITECHKUN Pi3HOBU]L
M. botryoides var. podolicum Zapal., momupenuii B
YepniBeupkii Ta TepHOMiIbChbKiH oOmacTsax. ABTOp
3a3HauuB, Mo M. pocuticum BiAPI3HAETHCS BiJ] THIIOBOTO
M. botryoides nosxuHOIO cTedna, (HOPMOIO JIUCTKIB,
3a0apBicHHAMH Ta (Gopmoro ornBiTHHU (Zapatowicz,
1906: 164). Omucyroun M. botryoides var. podolicum,
3anajioBU4 MPUIYCTHB, IO BiH BHOKPEMHBCS Bij
KYIBTypHUX POCIHH 1 HATypati3yBaBCS B MPUPOIL.
3rilHO 3 MPOTOJOIrOM, pPI3HOBUI BIAPI3HIETHCS Bij
M. botryoides OimbmmMu  TUOYNTHHAMH, TOBITUMH
cTebaaMu Ta MINPOKOJIHIHHIMHU, )KUJIKYBaTHMH, IpiOHO-
IMIOPCTKUMU JIUCTKaMu (Zapatowicz, 1906: 165).

UYepes pesiknit wac 3 oxonuib JIbBoBa OyB onmcaHuii
M. alpinum Szafer ex Racib. (= M. transsilvanicum
var. alpinum Schur) (Raciborski, 1910: 739). V Flora
Polska (Raciborski, 1919: 137) Bug HaBOAMTBCS SIK
M. carpaticum Racib., sxuil 3pifKa TpamseTbCsi Ha
nosoHnHax bykoBuHwu, i Bipi3HseTbes Big M. botryoides
TYIHMH IIpH OCHOBi, >KOJOOYaCTHMH JIHCTKaMH 3
BICbMOMa JKWJIKaMH, Maike 3aBkKI{ KOPOTIIUMHU 32
cTe0I0, MEHIIOI0 KUTBKICTIO KBITOK y CYIBITTI (6—12),
MOBUCIMMH  KBITKOHIKKaMH  OJIAaKMTHOTO  KOJBOPY
Ta Olummmu aApiOHMME damomucTkamu. Y "®mopi
YPCP" €.1. BopazinoBckkuii HaBiB 1151 YKpaiHU TAKCOHH,
ormcani 3amanoBudeM Ta ParmOOpCchKIM, 3 TIPHMITKOIO
PO HEOOXiJHICTh IXHBOTO MOAAIBLIOTO BHBYCHHS
(Bordzilovskyi, 1950). VY "®mopi €Bponeiicbkol
gactuau CCCP" (Mordak, 1979), "BusHa4HHKY BHIIHX
pocaur Ykpainu" (Myakushko, Dobrochaeva, 1987)
ta "Yepsoniit kan3i Yipainn" (Kish, Andryk, 2009) mi
TAaKCOHU HABENECHI JMINe SK CUHOHIMU M. botryoides,

Ukrainian Botanical Journal, 2021, 78(6)



a Kpiudamymiit (Kricsfalusy, 1999) 3a3nauaB, mio
BOHH MOPQOJIOTIYHO Jy’)KE€ CXOXKI J0 KapIaTchbKOro
M. botryoides subsp. transsilvanicum.

3a HalIMMU ySBICHHSIMHU, HOMEHKJIATYPHE IUTYBaHHS
st Muscari botryoides Ta OCHOBHa CHHOHIMIKa ITHOTO
BUy (MEpeBayKHO CTOCOBHO POCIHH, HIO TPAILISIOTHCS
Ha TepHuTopii YKpaiHN) BUINIAJAIOTh TAKUM YHHOM.

Muscari botryoides (L.) Mill., Gard. Dict. ed. 8: n.1.
1768.

Basionym: Hyacinthus botryoides L., Sp. P1. 1: 318.
1753.

Typus: Linnean Society of London Herbarium
(LINN), LINN-HL438-16 (lectotypus!) (https://plants.
jstor.org/stable/10.5555/al.ap.specimen.linn-hl1438-16).

— Muscari transsilvanicum Schur, Verh. Mitth.
Siebenbiirg. Vereins Naturwiss. Hermannstadt 4: 76.
1853.=Muscari botryoides (L.) Mill. var. transsilvanicum
(Schur) Asch. & Graebn., Syn. Mitteleur. F1. 3: 273. 1905.
= Muscari botryoides (L.) Mill. subsp. transsilvanicum
(Schur) So6, Acta Bot. Acad. Sci. Hung. 10: 376. 1964.

— Muscari polyphyllum Schur, Enum. Pl. Transsilv.:
676. 1866.

— Muscari botryoides (L.) Mill. var. podolicum Zapat.,
Consp. Fl. Gallic. Crit. 1: 165. 1906; Bordzilovskyi, FI.
URSR [®ropa YPCP] 3: 234. 1950.

— Muscari pocuticum Zapal., Consp. Fl. Gallic. Crit.
1: 164. 1906; Bordzilovskyi, F1. URSR [®nopa YPCP]
3:235. 1950.

— Muscari alpinum Szafer ex Racib., Kosmos (Lvov)
35:739. 1910.

— Muscari carpaticum Racib. in Szafer, F1. Polska 1:
137. 1919; Bordzilovskyi, FI. URSR [®mnopa YPCP] 3:
234.1950.

— Muscari botryoides (L.) Mill. subsp. hungaricum
Priszter, Bot. Kozlem. 59: 46. 1972.

BucnoBku

VY cyyacuii OoraHi4yHIH JiTeparypi # mgoci Hemae
OMHOCTAlHOI IyMkn ab0o JeTadbHO OOTPYHTOBAHOI
KOHIIETIIIT MO0 BHYTPIIIHBOBHIOBOI andepeHmiarii
rpynu (moniMop¢HOTo BHIY a00 BHIOBOTO KOMILIEKCY)
M. botryoides s. 1. 3i ckiany M. botryoides Oyno BUIiIeHO
OljIpIlle [EeCSITH BHAIB, sKI B HAIl dYac 31e0UIBbIIOTO
PO3IIANAIOTECS B paH3i MiBU/IIB UM PI3HOBHUIIB, a00 X
SIK CHHOHIMH. Binbimicts cripo0 posainutu M. botryoides
IPYHTYBAIIUCh HA XOPOJOTIYHUX Ta MOP(OIOTITHHX
naHux.  Mopdoonoriuni  o3Haku M.  botryoides
CHJIBHO 3aJIe)KaTh BiJl TOTOTHUX YMOB, (QeHO(a3n
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Ta OHTOTCHETHMYHOTO CTaHy, B SKHX IepeOyBaloTh
JOCITIDKYBaHI POCIMHK, TOMY HaBpsI YH MOXKYTh OyTH
BUKOPHCTAaHI IS OMHO3HAYHOI iMeHTH(]iKaIii TaKCOHIB,
a 0COOJIMBO TAKCOHIB BHJIOBOTO PaHTy. Y 3B'SI3KYy 3 IIUM,
Ha choroHi M. botryoides HaltdacTime po3TISAAETHCS
y IIHPOKOMY PO3YMIHHI — SIK OJMH MOJIMOP(HUIA BH]I,
a BHUIIJIEHI 3 HBOIO TAKCOHHW 3A€OUIBIIOr0 BBaXKAIOTH
cuHoHiMamu. [Ipore  KapioNoriyHi  JTOCIIIPKCHHS
MOKa3aiu, M0 JIesAKlI TPEICTaBHUKH  KOMILIEKCY
M. botryoides s. |. MatOTh TUTUTOTTHUE HAOIp XPOMOCOM,
B TOW 4ac K TUNOBHH M. botryoides € TeTparioigoM.
Ha namy nymky, M. botryoides subsp. transsilvanicum
ta M. kerneri, sKi BIIPI3HSIOTBCA BiJ THIIOBOTO
M. botryoides ue mumie Mop(}OIOTIYHO, a i KapioIOTIYHO,
BapTO HABOAWTH B pPaH3l OKPEMHUX TAaKCOHIB, a JJIs
OJIHO3HAYHMX BHCHOBKIB MO0 BHYTPIIIHHOBHOBOI
mudepentianii M. botryoides HeOOXilHI KOMIUIEKCHI
MOPIBHAUIBHI KapioJIOTiYHI Ta MOJICKYISIPHO-TEHETHYHI
JOCII/DKCHHSL YCIX 3a3HAuCHMX TaKCOHIB Ha TepeHax
YChOTO IPUPOIHOTO apeay.
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UepHniBebKuii HaioHaIbHUH yHIBepcuTeT iMeHi tO0pis denpkoBuya, Byn. dexpkoBuya 11, YepniBmi 58022, Yipaina

Pedepar. Muscari botryoides (L.) Mill. — cknaiawii y TAKCOHOMIYHOMY BiTHOIIICHH1 BUJI, IKU I XapaKTePH3YETHCS BACOKUM
piBHEM BHYTPILIHBOBHIOBOTO MOMiMOpP(}i3My. 3 "acy mepuIoonucy BHAY 3 HOTo CKIamy IUId Pi3HUX perioHiB €Bporu
OyJ10 BUIIJICHO BEJIMKY KUTHKICTh TAKCOHIB Pi3HOTO paHry, Hanpukian: Muscari lelievrei Boreau, M. motelayi Foucaud —
it Opantii, M. transsilvanicum Schur — nns Pymynii, Botryanthus kerneri Marches., M. longifolium Rigo — mus Itamnii,
M. botryoides subsp. hungaricum Priszter — st Yropuwau, M. botryoides var. podolicum Zapal., M. carpaticum Racib.
ta M. pocuticum Zapat. — juis Ykpainu. Y cTaTTi oAaHO CTUCIIHH OIVIsI OCHOBHHUX HAyKOBHX IMyOIiKamii, IPUCBSYSHUX
cucremaruti M. botryoides. HaBeneHO ClIMCOK OCHOBHUX CHHOHIMIB BHIY (TIEpEBaKHO THX Ha3B, K1 3aCTOCOBYBAJIHCS 10
pocauH ¢iopu Ykpainu). BigmiueHo, 1110 TUTaHHS 00 BHYTPILIHBOBUIOBOI CUCTEMAaTUKu M. botryoides 3anuimaeTbest

HEJOCTATHBO JOCIIIHDKEHUM.

Kurouosi ciioBa: Muscari botryoides, minBuau, pi3HOBUAN, TOMOTHITHI CHHOHIMH, TeTEPOTUIIHI CHHOHIMU
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Introduction

The genus Aegilops L., belonging to family Poaceae,
tribe Triticeae, subtribe Triticineae Griseb., includes
about 22 annual self-fertile species (Van Slageren, 1994’
see also POWO, 2021: https://powo.science.kew.org/
taxon/17369-1). It represents the main genetic reserve
and a very important genetic resource for the breeding
and improvement of cultivated wheat, Triticum L. spp.
(Kilian et al., 2011). Therefore, an accurate genetic
characterization of these species is desirable.

The genus Aegilops is represented in Algeria by several
species, mainly by A. geniculata Roth, A. neglecta Req.
ex Bertol., A. ventricosa Tausch, and A. triuncialis L.
(Maire, 1955; Quezel, Santa, 1962). The populations of
A. geniculata occur in very diverse habitats, from coastal
hills, the Tell Atlas, and high steppe plains to the Saharan
Atlas, while other species (4. neglecta, A. triuncialis, and
A. ventricosa) are characterized by dispersed populations
and have more limited distribution ranges (Bandou et al.,
2009).

© 2021 N. Baik, H. Bandou, Gonzalez M. Garcia, E. Benavente, J.M. Vega. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine.
This is an open access article under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which
permits use, distribution, and reproduction in any medium, provided the original work is properly cited
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Cytogenetic studies of Aegilops species have been
often used to clarify the systematic and phylogenetic
position of certain taxa (Senyaninova-Korchagina,
1932; Chennaveeraiah, 1960; Kimber, Feldman, 1987;
Van Slageren, 1994). As it comes out from these results,
the diploid species of Aegilops represent seven genome
types: C (A. markgrafii (Greuter) K.Hammer), M
(4. comosa Sm.), N (A. uniaristata Steud.), D (4. tauschii
Coss.), U (4. umbellulata Zhuk.), T (A. mutica Boiss.),
and S (4. speltoides Tausch, A. bicornis (Forssk.)
Jaub. & Spach, A. longissima Schweinf. & Muschl.,
A. sharonensis Eig, and A. searsii Feldman & Kislev).
Indeed, the allopolyploid species possess different
combinations of these genomes.

Previously, Badaeva et al. (1996, 2002, 2004, 2011)
established the phylogenic relationships between
polyploid species and their diploid parents by C-banding
and cytomolecular techniques. They found that in the
majority of polyploid Aegilops species, the genome
is variously modified as compared to their ancestors.
However, other molecular approaches have been
developed, such as the study of reserved proteins
(Fernandez-Calvin, Orellana, 1990; Rodriguez-Quijano
et al., 2000; Sun et al., 2006) and DNA polymorphism
(Zhang et al., 1996; Zaharieva et al., 2001; Sasanuma
et al.,, 2004; Salina et al., 2006; Haider et al., 2008;
Mahjoub et al., 2010; Giraldo et al., 2016) for better
knowledge of speciation processes and genomic
evolution in these species.

The main objective of the present research was to
evaluate the genetic diversity of Aegilops populations
sampled in a large range of ecological conditions in
northern Algeria, using a cytogenetic approach based on
analysis ofthe chromosomes structure by FISH. Moreover,
the role of ecological factors in the differentiation and
evolution of chromosomes and species is also discussed.

Materials and Methods

Plant materials

The collections used in these experiments are as
follows: thirty-five populations of 4. geniculata, eight of
A. neglecta, six of A. ventricosa, and four of A. triuncialis,
sampled from May 2012 to July 2015, according to
an east-west rainfall gradient and north-south aridity
gradient in Algeria (Fig. 1).

Each sampling site was characterized by the main
ecological factors of the Mediterranean climate as the
average annual rainfall (P), average temperatures of the
hottest month in summer (M), average temperatures of
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the coldest month in winter (m), altitude (Alt), and the
bioclimatic coefficient (Q2) (Table 1). At each sampling
site, ten individuals were randomly sampled (each
separated from another sample by at least one meter) for
cytogenetic study (FISH).

Chromosome preparations

Chromosome preparations were made according to
Gonzalez-Garcia et al. (2011), with some modifications.
After seeds germination in Petri dishes at the room
temperature, the roots of 1.0 to 1.5 cm were cut and
pretreated by ice-cold water for 48 hrs. Fixation and
conservation were made in a mixture alcohol-acetic
acid (3:1) at 4 °C. Roots maceration was carried out
in following mixture of enzymes: cytohelicase 1%,
pectolyase 1%, and cellulase 1% (Sigma) at 37 °C for
105 min. After rinsing with water to remove excess of
the enzyme mixture, the root tips were cut and mounted
between the slide and cover slide in a drop of 45%
acetic acid to increase the contrast of the chromosomes
and cytoplasm. The squash was done with a match and
the slides were subsequently frozen in liquid nitrogen
to fix the chromosomes on slides. For the fluorescence
observation of the chromosomes, the slides were washed
successively by 1 x SSC, 2 x SSC, PBS, 4B solution and
4 Tween for 15 min.

Fluorescence in situ hybridization (FISH)

FISH on chromosomal DNA was carried out using
three DNA probes, 5S rDNA (pTa 794) and 45S rDNA
(pTa 71) isolated from Triticum aestivum, and pSc119.2
(repetitive DNA sequence) isolated from Secale
cereale L. (Bedbrook et al., 1980; Gerlach, Bedbrook,
1979; Gerlach, Dyer, 1980).

The three DNA probes were labeled by nick-
translation: Biotin-16-dUTP for 5S rDNA and by
Digoxigenin-11-dUTP for 45S rDNA and pScl19.2.
Biotin and digoxigenin were detected by the antibody
conjugated to the anti-streptavidin Cy3 (red) and
antibody conjugated with anti-DIG fluorescein (green),
respectively. The probing was made according to Kwiatek
et al. (2013), using the two hybridization mixtures: the
first — 160 ul (20 ul / slide) containing 5S rDNA and 45S
rDNA probes, and the second — 160 pul (20 ul / slide)
containing 5S rDNA and pSc119.2 probes. Chromosomal
plaques with fluorescence signal were observed with an
Olympus BX61 epifluorescence microscope (OLYMPUS
corporation, Tokyo, JAPAN) equipped with a DP7 CCD
camera. The captured images have been optimized for
better contrast and brightness with Adobe Photoshop
software (version 10.0).
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Table 1. Climatic and floristic characteristics of sampling sites of natural populations of Aegilops in Algeria

. . Lo L Alt M m P -
Sites Populations Floristic characteristics (m) ) | ) | @mm) Q, Bioclimat
Littoral
El-Kala 1 229 Lawn of Poaceae, wayside 30 27 2.8 | 1715 | 243.07 Humid
El-Kala 2 230 Top of a hill with herbaceous plants 10 27 2.8 | 1715 | 243.07 Humid
Seraidi 24 Lawn of Poaceae adjoining an olive grove (Olea europaea) 200 | 26.2 3.8 919 | 140.72 | Sub-humid
Skikda 23 Edge of way adjoining a gr.ove c.)f oliv.e and lentisk (Olea europaea — 200 13433 | 49 | 704 | 85.02 | Sub-humid
Pistacia lentiscus)

Angor g2 Lawn of Poaceae, roadside 150 | 25.5 7 457 75.9 Semi-arid
Ain-Tassa vl Herbaceous lawn 100 25 6.60 | 437 | 81.46 | Sub-humid
Tell Atlas

Zitouna 28 Roadside adjoining a groye of olive ?nd lentisk (Olea europaea — 500 29 42 | 1773 | 24521 Humid
Pistacia lentiscus)
Bougous 27 Grass lawn at the edge of cork oak forest (Quercus suber) 250 | 29.6 4.8 | 1740 | 240.65 Humid
El-Afrine 226 Lawn of Poaceae under Eucalyptus camaldulensis 300 | 29.5 4.7 | 1750 | 242.03 Humid
Souk-Ahras g25 Degraded maquis of cork oak (Quercus suber) 500 24 6.3 729 78.4 | Sub-humid
Constantine g22 Roadside under Eucalyptus camaldulensis 600 | 32.8 2.8 515 58.88 | Semi-arid
Mila g21 Herbaceous field 450 | 30.7 2.5 603 73.34 | Sub-humid
Setif 220 Roadside in herbaceous field 650 | 32.8 6 470 | 60.15 | Semi-arid
Ourissia g19 Lawn of Poaceae bordering a forest of Pinus halepensis 800 32 52 500 | 63.99 | Semi-arid
Kherata gl18 Roadside in herbaceous field 600 | 323 4 1103 | 133.68 | Sub-humid
Timzrite gl7 Edge of fig grove (Ficus sp.) 700 | 356 | 2.1 503 51.5 Semi-arid
Stita nl-gl6 Lawn of Poaceae adjoining an olive grove (Olea europaea) 300 | 28.9 6.3 | 1290 | 195.78 Humid
Ouaguenoune n2 Roadside bordering a field of wheat (Triticum durum) 150 | 314 6.8 952 | 132.73 Humid
Taboukert g13-n3-t3 Herbaceous lawns on the bank of the Oued Sebaou River 100 | 32.02 | 7.22 | 986 | 135.27 Humid
Timzguida gl4-n4 Roadside adjoining a grO\.le of. olive .and lentisk (Olea europaea — 300 | 307 39 | 1035 | 13246 Humid
Pistacia lentiscus)
Tizi-Rached g15-n5-t4 Lawn of Poaceae adjoining an olive grove (Olea europea) 400 | 30.0 4.7 | 1210 | 163.9 Humid
Iguenane né Roadside bordering a holm oak forest (Quercus ilex) 600 | 32.0 2.7 | 1149 | 1345 Humid
Ait-Meraou g12-n7 Edge of fig grove (Ficus sp.) 650 | 31.6 | 2.9 | 1037 | 1239 Humid
Benyenni g11-n8 Grass lawn at the edge of a cork oak forest (Quercus suber) 850 | 32.6 2.8 | 1080 | 124.3 Humid
Tikjda 1 g9 Herbaceous lawn on flushed rocks 1200 | 30.2 2.1 1100 | 1342 Humid
Tikjda 2 g10-v4 Edge of Atlas cedar formation (Cedrus atlantica) 1478 29 0.9 | 1190 | 145.3 Humid
Relizane t2 Understory of a forest of Pinus halepensis 630 | 28.7 5.8 325 | 48.67 | Semi-arid
Mascara g4 Understory of a forest of Pinus halepensis 735 | 282 5.5 370 | 55.90 | Semi-arid
Tessala 1 v3 Degraded maquis of cork oak (Quercus suber) on flushed rocks 850 | 32.5 29 | 678 | 80.02 | Sub-humid
Tessala 2 g3-v2 Degraded maquis of holm oak (Quercus ilex) on flushed rocks 950 | 32.01 | 2.1 700 | 80.27 | Sub-humid
Mansourah gl-tl Forest of Pinus halepensis and Quercus ilex 700 | 399 0.6 435 | 37.96 | Sub-humid
Hamdania g5 Lawn of Poaceae on the riverbank 450 | 31.6 | 3.3 755 | 91.50 | Sub-humid
Benchicao 26 Roadside in a lawn of Poaceae 1200 | 35 1.3 625 63.7 Semi-arid
Médea g7 Formation of Pinus halepensis 600 | 32.2 2.7 800 93.3 | Sub-humid
Berrouaghia a8 Roadside adjoining a holm oak forest (Quercus ilex) 850 | 34.2 6 593 72.12 | Semi-arid
Steppe highlands
Mesrane 231 Steppe with Caroxylon vermiculatum (Salsola vermiculata) 1050 | 28.4 5 309 | 45.29 Arid
Guelt-Estel g32 Steppe with Lygeum spartum 900 | 28.9 5.8 285 | 43.32 Arid
Saharan Atlas
Senalba 233 Forest of Pinus halepensis 1350 | 33 -1 402 | 43.08 | Semi-arid
Col des g34-v5 Clearing, with herbaceous lawn 1300 | 36 | 15| 352 | 3499 | Arid
Caravanes
Messaad g35 Clearing, with herbaceous lawn 750 | 34.5 -2 342 | 36.09 Arid
Taadmit v6 Clearing, with herbaceous lawn 850 36 | -1.25| 321 32.38 Arid

Alt — altitude; M — average of the maximum temperatures of the hottest month; m — average of the minimum temperatures of the
coldest month; P— average annual rainfall; Q2 — Emberger's coefficient; g — Aegilops geniculata; t — A. triuncialis; v — A. ventricosa;
n — A. neglecta.

416 Ukrainian Botanical Journal, 2021, 78(6)



Bioclimatic areas

I Humid

[ Sub-humid Meditt S ua
S erranean »ea

[ Arid Algiers

[l Saharien

Fig. 1. Location of sampled populations of four species of Aegilops in Algeria (Aeg — A. geniculata, Aen — A. neglecta,
Aev — A. ventricosa, and Aet — A. triuncialis). Bioclimatic limits are provided according to Stewart (1974)

Table 2. The rates of 5S, 45S and pSc 119 in four Aegilops species from Algeria

Species Hybridization profile °S hak pe 119

| — R — | — R o o

Aegl 4 10 2 4 6 2 / /

Aeg I 4 4 0 4 8 0 / /

A. geniculata Aeg 111 4 4 0 4 10 0 / /
PrH.1 / / / / / / 11 8

PrH.2 / / / / / / 11 6

Aev 1 2 4 0 2 0 0 / /

Aev Il 2 4 0 2 4 4 / /

A. ventricosa Aev III 2 6 0 2 0 0 / /
PrH.1 / / / / / / 8 10

PrH.2 / / / / / / 10 14

Aet I 4 10 0 4 4 0 / /

A. triuncialis Aet IT 4 8 0 4 4 0 / /
PrH.1 / / / / / / 21 16

Aenl 4 6 2 4 4 2 / /

A. neglecta Aen 1l 4 6 2 4 4 0 / /
PrH.1 / / / / / / 28 23
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Fig. 2. FISH with rDNA 5S rDNA (Red) and 45S rDNA (Green) Fig. 3. FISH with 5S rDNA (Red) and 45S rDNA (Green) on
on mitotic chromosomes of 4. geniculata (A: Aeg I; B, C: Aeg II; mitotic chromosomes of A. triuncialis (A: Aet 1, B: Aet 1I) and
D: Aeg I1l) and A4. neglecta (E: Aen I; F: Aen II). Scale bar: 10 pm A. ventricosa (C: Aev I; D: Aev II; E, F: Aev III). Scale bar: 10 um

Results

Genetic diversity of the rDNA loci (5S and 45S)

Analysis of the mitotic chromosomes, by FISH with
two rDNA probes 5S and 45S (Table 2) revealed three
hybridization patterns in the two species, 4. geniculata
(Aeg I, Aeg 11, and Aeg III) and 4. ventricosa (Aev I,
Aev II, and Aev III), and two hybridization patterns in
A. triuncialis (Aet 1 and Aet I1) and A. neglecta (Aen I
and Aen II) (Figs 2-4).

Aegilops geniculata

The Aeg I was found in the populations sampled in
low altitudes with humid and subhumid bioclimates.
It carries six chromosome pairs labeled as follows: the
first pair, with two large 45S rDNA loci corresponding
to active nucleolar organizing regions (NOR), two large
5S rDNA loci superimposed in the telomeric region of

418

the short arm, two minor 5S rDNA loci and two minor
45S rDNA loci located in the subtelomeric region of the
long arm; the second pair, with two large 45S rDNA loci
(NOR) and two large 5S rDNA loci superimposed in
the telomeric region of the short arm and two small 5S
rDNA loci in the subtelomeric region of the same arm;
the third pair, is labeled with two small 5S rDNA loci in
the telomeric region of the short arm; finally, the fourth,
the fifth and the sixth pairs, were labeled each in the same
way by two small 5S rDNA loci and two small 45S rDNA
loci on telomeric region of the short arm.

The Aeg II distinguishes the populations sampled
in the mountains and plains at medium altitude under
subhumid and semi-arid bioclimates. It comprises six
chromosome pairs labeled as follows: the first pair, with
two large 45S rDNA (NOR) and two large 5S rDNA
superimposed in the telomeric region of the short arm of
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chromosome 1 (in chromosome 2 these loci are deleted),
and two minor 45S rDNA in the secondary construction;
the second pair, with two large 45S rDNA (NOR) and 5S
rDNA superimposed in the telomeric region of the short
arm and two small 5S rDNA and two small 45S rDNA in
the subtelomeric region of the same arm; the third pair,
labeled with two small 5S rDNA in the telomeric region
of the short arm; the fourth, fifth and sixth pairs, were
similarly labeled each by two small 45S rDNA loci in the
telomeric region of the short arm.

The Aeg III characterizes the populations of
mountains at high altitudes with humid bioclimate. It
consists of the following six chromosome pairs: the first
pair, with two large 45S rDNA (NOR) and two large 5S
rDNA in the telomeric region of the short arm; the second
pair, with two large 45S rDNA (NOR) and two large 5S
rDNA superimposed in telomeric region of the short arm
as well as two small 5S rDNA and two small 45S rDNA
in the subtelomeric region of the same arm; the third,
fourth and sixth pairs were labeled each by two small
45S rDNA in the telomeric region of the short arm, while
the fifth pair was labeled by two small 5S rDNA and two
small 45S rDNA on telomeric region of the short arm.

Aegilops ventricosa

The Aev I characterizes the populations sampled
in the low altitudes with semi-arid bioclimate. These
populations carried three chromosome pairs labeled as
follows: the first pair with two small 5S rDNA loci in the
subtelomeric region of the long arm; the second pair with
two large 45S rDNA loci (NOR) and two large 5S rDNA
loci superposed in the telomeric region of the short arm;
the third pair labeled with two small 5S rDNA loci in the
telomeric region of the short arm.

The Aev II was found in populations of the Tell Atlas
Mountains at high altitudes under humid bioclimate. It
contains seven chromosome pairs: the first pair, with two
small 5S rDNA in the subtelomeric region of the long
arm; the second pair, with two minor 45S rDNA in the
telomeric region of the short arm; the third pair labeled by
two small 45S rDNA on telomeric region of the short arm;
the fourth pair, with two small 45S rDNA in interstitial
site on the long arm; the fifth pair labeled by two large
45S rDNA (NOR) and two large 5S rDNA superimposed
in telomeric region of the short arm; the sixth pair, with
two small 5S rDNA in the telomeric region of the short
arm; the seventh pair labeled with two 45S rDNA minor
loci in the subtelomeric region of the long arm.

The Aev III distinguishes populations of the Saharan
Atlas Mountains at high altitudes under arid bioclimate.
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It comprises three chromosome pairs labeled in the same
way as Aev I and is differentiated by two small 5S rDNA
loci in the subtelomeric region of the short arm of the
second chromosomal pair.

Aegilops triuncialis

The Aet I was found in populations of steppe highlands
with semi-arid bioclimate. It contains four chromosome
pairs labeled as follows: the first and second pairs labeled
by two large 45S rDNA loci (NOR) and two large 5S
rDNA loci superposed in the telomeric region of the short
arm and two small 5S rDNA loci in the subtelomeric
region of the same arm; the third pair labeled with two
small 5S rDNA loci and two small 45S rDNA loci in the
telomeric region of the short arm; the fourth pair, with
two small 5S rDNA loci and two small 45S rDNA loci
in the telomeric region of the short arm and two small 5S
rDNA loci in the subtelomeric region of the same arm.

The Aet II characterizes populations sampled in low
altitudes with humid bioclimate. It is constituted by four
chromosome pairs labeled in the same way as Aet I, but
is differentiated by the deletion of two small 5S rDNA
loci of the first chromosomal pair.

Aegilops neglecta

The Aen I characterizes the populations sampled in
mountains at high altitude under humid bioclimate. It
contains six chromosome pairs labeled as follows: the
first pair, with two large 45S rDNA loci (NOR) and two
large 5S rDNA loci on telomeric region of the short arm;
the second pair with two large 45S rDNA loci (NOR),
two large 5S rDNA loci and two small 5S rDNA loci in
telomeric region of the short arm; the third pair, with two
small 45S rDNA loci in the telomeric region and two
small 5s rDNA loci in subtelomeric region of the short
arm; the fourth pair labeled in the same manner as the
third pair, with the reverse localization of these two loci;
the fifth pair, with two minor 5S rDNA loci on the long
arm; the sixth pair with two minor loci of 45S rDNA on
the long arm.

The Aen II was found in the populations sampled at
low altitudes under sub-humid bioclimate. It contains
five chromosome pairs labeled in the same way as Aen I,
but is differentiated by the deletion of the two 45S rDNA
loci in the sixth chromosomal pair.
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Fig. 4. Physical mapping (idiograms) showing distribution of 5S rDNA (red rectangle), 45S rDNA (green rectangle) and collocation
of 5S rDNA and 45S rDNA (yellow rectangle) on mitotic chromosomes of four species of Aegilops from Algeria
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Genetic variability of the repetitive DNA
sequence (pSc119.2)

FISH with the pSc119.2 probe (Fig. 5, 6, Table 2) revealed
two types of loci (large and small) distributed differently
within the four studied species: two hybridization profile
(PrH1 and PrH2) in each of the species, A. geniculata
and A. ventricosa, while A. neglecta and A. triuncialis
each show only one hybridization profile (PrH1).

Aegilops geniculata

The PrH1 was found in the populations sampled in
low altitudes with humid and sub-humid bioclimates. It
consists of nine chromosome pairs labeled with pSc119.2
probes as follows: 4 chromosome pairs (two small loci in
the subtelomeric region of the short arm), 4 chromosome
pairs (two large loci in the subtelomeric region of the
short arm), and 1 chromosome pair (three large loci in
the subtelomeric region of the short arm).

The PrH2 characterizes the populations of mountains
athigh altitudes with humid and arid bioclimate. It consists
of seven chromosome pairs labeled with pSc119.2 probes
as follows: 2 chromosome pairs (two small loci in the
subtelomeric region of the short arm), 3 chromosome
pairs (two large loci in the subtelomeric region of the
short arm), 1 chromosome pair (three large loci in the
subtelomeric region of the short arm), and 1 chromosome
pair (two large loci in the subtelomeric region of the short
arm and two small loci in the subtelomeric region of the
long arm).

Aegilops ventricosa

The PrH1 distinguishes populations sampled in plains
and mountains at medium altitude under sub-humid and
semi-arid bioclimates. It has seven chromosomal pairs
labeled by the pSc119.2 probe as follows: 1 chromosome
pair (two small loci in the subtelomeric region of the
long arm), 1 chromosome pair (two small loci in the
subtelomeric region of the short arm), 1 chromosome
pair (two large loci in the subtelomeric region of the
long arm), 2 chromosome pairs (two large loci in the
subtelomeric region of the short arm), 1 chromosome
pair (two large loci in the subtelomeric region of the short
arm and two small loci in the subtelomeric region of the
long arm), and 1 chromosome pair (four small loci in the
subtelomeric region of the long arm).

The PrH2 characterizes populations of Tell and
Saharan atlas at high altitudes under humid and arid
bioclimate, respectively. It is distinguished by ten
chromosomal pairs marked with the pSc119.2 probe
as follows: 1 chromosome pair (two small loci in the
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subtelomeric region of the long arm), 3 chromosome
pairs (two small loci in the subtelomeric region of the
short arm), 1 chromosome pair (two large loci in the
subtelomeric region of the long arm), 3 chromosome
pairs (two large loci in the subtelomeric region of the
short arm), 1 chromosome pair (two large loci in the
subtelomeric region of the short arm and two small
loci in the subtelomeric region of the long arm), and 1
chromosome pair (four small loci in the subtelomeric
region of the long arm).

Aegilops triuncialis

In this species, one hybridization profile (PrH1) was
found. It includes eleven chromosome pairs labeled with
the pSc119.2 probe as follows: 1 chromosome pair (2
small loci in the subtelometric region of the short arm), 3
chromosome pairs (2 large loci in the subtelometric region
of the short arm), 1 chromosome pair (3 large loci in the
subtelometric region of the short arm), 2 chromosome
pairs (2 small loci in the subtelometric region of the
short arm and 2 small loci in the subtelometric region
of the long arm), 2 chromosome pairs (2 large loci in the
subtelometric region of the short arm and 2 small loci in
the subtelometric region of the long arm), 1 chromosome
pair (2 large loci in the subtelometric region of the short
arm and 2 large loci in the subtelometric region of the
long arm), and 1 chromosome pair (2 large loci in the
subtelometric region of the short arm, 2 large loci in the
subtelometric region of the long arm and 2 small loci in
the middle position of the long arm).

Aegilops neglecta

This species showed one hybridization profile (PrH1).
It encompasses seventeen chromosome pairs labeled
with the pScl19.2 in the telometric region (short and
long arm), except the following four chromosome pairs:
1 chromosome pair (with 2 interstitial loci and 2 loci in
the middle part of the long arm), 1 chromosome pair
(with 2 loci in the subtelomeric region on the long arm),
1 chromosome pair (with 2 loci in the middle region and
2 subtelomeric loci of the long arm), and 1 chromosome
pair (with 2 loci in the middle part of the long arm).

Discussion

The FISH profiling and physical maps (idiograms)
enabled to identify and characterize the families of genes
that encode the ribosomal DNAs (5S and 45S rDNA
loci) and repetitive DNA sequence (pSc119.2) in the
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Fig. 5. FISH on mitotic chromosomes with repetitive DNA
pSc119.2 (green circle): 4. geniculata (A-B), A. neglecta (C),
A. triuncialis (D) and A. ventricosa (E-F). Scale bar: 10 pm

populations of the four species of Aegilops sampled in
different eco-geographical areas in Algeria.

According to the results obtained by Badaeva et al.
(2002, 2004), the chromosomal pairs identified by 5S
and 45 S rDNA, correspond approximately to: 1U, 5U,
1M, 2M, 3M, 5M and 6M in 4. geniculata, 1U, 5U , 1C,
5C in A. triuncialis, 1N, 2N, 3N, 4N, 5N, 1D and 7D
in A.ventricosa and 1U, 5U, 7U, 1X, 7X, IN and 5N in
A. neglecta. Indeed, the chromosomes we identified differ
from those identified by these authors, who reported
changes in chromosome structure between individuals of
the same species sampled in different geographical sites.

In other polyploid species of the genus Aegilops, such
as A. cylindrica Host (Linc et al., 2012) and 4. crassa
(Badaeva et al., 1998), the rDNA sequences that code
for these same RNAs genes do not vary between
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Fig. 6. Physical mapping (idiograms) showing distribution of
repetitive DNA pSc119.2 (wide circle: large locus / slim circle:
small locus) in four species of Aegilops

populations. At the same time, populations of the diploid
species 4. speltoides Tauch, considered to be a common
ancestor of several species of the Sitopsis section, show
a high variability in their cytogenetic structure revealed
by a great polymorphism of the 5S rDNA and 45S rDNA
sequences in relation to environmental conditions and
changes in their ecological habitats (Belyayev, Raskina,
2013).

Some species of the family Poaceae, such as Festuca
pratensis Huds. (now accepted as Lolium pratense
(Huds.) Darbysh. or Schedonorus pratensis (Huds.)
P.Beauv.), Lolium perenne L., Hordeum vulgare L.
(Ksigzezyk et al., 2010; Leitch et al., 1992), and some
species of the family Rosaceae, such as species the
genera Sanguisorba L., Agrimonia L., Rosa L., and
Rubus L. (Mishima et al., 2002), show several patterns
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of hybridizations of the 5S rDNA and 45S rDNA loci
expressed by the duplication or deletion of the copies of
these genes in some chromosomal pairs.

The repetitive DNA sequence (pScl19.2) revealed
intraspecific differentiation of four species sampled at
high altitudes, at low altitudes, and in the arid area by
doubling and/or loss of some loci. This result agrees
with those found by karyological analysis which showed
that chromosome size varies significantly between the
samples of these populations (Baik et al., 2017). Hence,
these changes in the size and morphology of chromosomes
have beneficial consequences on the evolutionary process
and adaptation of species to eco-geographical conditions
(Gorenflot, Raicu, 1980; Levin, 2002).

Abdolmalaki et al. (2019) and Parisod and Badaeva
(2020) using FISH with repetitive DNA probes (GAA,
pScl19.2, pTa535-1, pAsl-1) found a large intraspecific
polymorphism of the hybridization patterns between
different genotypes in each Aegilops species and a
restructuring of the genome, which is associated with the
processes of adaptation to the ecological condition and
evolution of species and their chromosome structure.

Earlier, Salina et al. (2006) studied the evolution
of DNA sequences (Spelt 1 and Spelt 52) repeated
in tandem, in the species of Triticum and Aegilops,
donors of the B genome, by FISH. Their data showed
a large polymorphism in the number and patterns of
hybridization of these sequences within species of
each genus and determined phylogenetic relationships
among species of the two genera. It has been proved that
FISH is a good approach to characterize the genomes
of interspecific hybrids between cultivated and related
wild species, which has allowed understanding the role
of cytogenetic markers in the function, structure and
evolution of chromosomes and in plant breeding for the
selection of suitable lines and populations (Cifuentes,
Benavente, 2009; Kwiatek et al., 2013).

Meanwhile, the large-scale intraspecific and
interspecific variability of the DNA loci and repetitive
DNA sequence (pSc119.2) found in different cytotypes
of the four species of Aegilops sampled in northern
Algeria may be explained by the loss of genetic
information by mutations, such as fissions and deletions,
which have beneficial effects on the evolutionary
process and adaptation (Gorenflot, Raicu, 1980; Soltis
D., Soltis P., 1999). On the other hand, the structural
diversity of chromosomes is often reflected in the
phenotypic variability of several neopolyploid species
(Ramsey, Schemske, 2002). This fact can favor adaptive
evolutionary changes (Otto, Whitton, 2000) and would
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make it possible to adapt to eco-geographical conditions
such as mountains at high altitudes and arid lands
where some populations are sampled, thus promoting
colonization of new ecological habitats (Levin, 2002).

Conclusion

Our results endorse that Algerian populations of Aegilops
represent a polyploid complex with impressive genetic
diversity and new landmarks of genes encoding rRNAs.
Moreover, the north Algerian part has specific features
and its transitional position between two contrasting areas
(the desert to the south and the Mediterranean Sea to the
north) offers the opportunity to study evolutionary trends
of species and natural populations. We conclude that the
environmental factors and geographical location might
have an effect on the genetic structure and evolution of
chromosomes. Furthermore, the cytogenetic markers are
valuable tools in the identification and characterization
of populations for assessing and enhancing plant genetic
resources.
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Baix H., banny V., I'oncanec 'apcis M., benasente E., Bera X.M. 2021. I'enernuHe pizHOMaHITTs1 pOOCOMATBHUX
JgokyciB (58S i 45S p/IHK) i nosroproBanoi nociaigoBuocti JHK pSc119.2 y yorupnox Buiis Aegilops (Poaceae) 3
AJkupy. Vepaincokuii 6omaniunuil scypuan, 78(6): 414—425. [In English].

Kadenpa 6ioorii, haxkyapTeT NpUpog0o3HABCTBA Ta HAayK MMPoO KUTTs, YHiBepcuteT Taxpi Moxammena B M. Berrap,
Amxup: H. Baik. Jlaboparopist Gionorii Ta ¢i3ionorii opranizmis, GakyisreT 0i0I0rYHUX HayK, YHIBEPCUTET HAyK

i TexHonorii Yapi bymensen, Amkup, Amkup: H. baik, V. baany. Kadbenpa reneruku, 6ionorianuii haxymnsrer,
Manpuncekuit ynisepceuter Kommnyrence, Icnanis: M. Toncanec I'apcis, X.M. Bera. Kadenpa 6iotexunomnorii, Buia
TEXHIYHA IIKOJIA 1H)KEHEePIiB CIIIbChKOTO rocroaapcTsa, [lonitexniunuii yaisepeuretr, Manpun, Icnanis: E. benasente.

Pedepart. [Ipomopxyroun Halil MONEPEaHi JOCTIPKSHHS, MU [IPOBENU KapiojoridHe BUBYCHHS 53 MOMyISILii 4OTHPHOX
BUjiB pony Aegilops (A. geniculata, A. triuncialis, A. ventricosa i A. neglecta), BiniOpaHuX 13 Pi3HUX 33 €KOJIOTIYHUMH
Ta reorpadigHIMHU OCOOIMBOCTAMHU OCENUIN B AJDKHUpi. [eHeTHYHY MIHIUBICTH JIOKyCiB xpoMmocomuoi JTHK kokHOTO
3paska BUMIB Aegilops BUSBIIN METOIOM (uiyopecleHIeHTHOT Tibpuan3aLii in situ 3 BAKOPUCTAHHSIM TPbOX 30HIIB:
5S pIHK, 45S pIHK i mosroproBanoi JIHK (pSc119.2). Hamu Gymno BcranoieHo, mo jaBa yokycu pAHK (5S i 458S)
riOpuau3yBanucs 3 JeIKIMH XPOMOCOMaMH 1 MOKa3aji 3HAYHUN TEHETUYHUH MOTIMOpQi3M sIK Y MeXax BHIIB, TaK i
MK dotupMa Buaamu Aegilops, Toni sk mosroproBani mociimoHocTi JJHK (pScl19.2) ribpuausyBanucs 3 ycima
XPOMOCOMAaMH 1 BiJIPI3HSUTHCS B MOIYJISIIISX 3 TIPCBKUX TEPUTOPIH 3 BOJIOTMM KJIIMATOM BiJl HOITYJIAIIH 31 CTEIOBHX
paifoHiB i3 MOCYNUIMBUM KIIiMatoM. TpaHCHo3uiis Gi3sMYHUX KapT JociipKyBaHuX JokyciB (5S pAHK, 45S p/IHK i
pSc119.2) 3 kapTamu iHIIMX KOJIEKIii BUSIBUJIA iCHYBaHHs HOBUX JIOKYCIB y IIPEJCTaBHUKIB poxy Aegilops 3 Amkupy.

KuarwouoBi cioBa: Aegilops, Amkup, TeHETHYHE PI3HOMAHITTSA, TEHETHYHI PECypCH POCIHH, €KOJOTidHa reorpadis,
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IHopiBHsiIbHA opraHi3anis TyOyJJiHOBUX MiKPOTPYOOUYOK y KJIITHHAX
KopeHiB Zea mays (Poaceae) ta Beta vulgaris (Chenopodiaceae s. str. /
Amaranthaceae s. 1.) ii BILIMBOM KJIIHOCTATYBAHHS
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Abstract. In order to identify the mechanism of functioning of the tubulin cytoskeleton, we have investigated the impact
of clinorotation on cortical microtubules organization in the process of cell differentiation in growth zones of plant
roots of Zea mays and Beta vulgaris. The similar organization of cortical and endoplasmic microtubules’ network in
both species is noted. Clinorotation did not significantly change the organization of microtubules in meristem cells
and the central elongation root zone. However, in the distal elongation zone of roots, both Z. mays and B. vulgaris
expressed deviations of individual microtubules from the ordered transverse organization (at an angle greater than 45°).
This deviation of the microtubules is likely caused by clinorotation and results in discoordination of root growth under
these conditions. In addition, it has been found that the scope of destruction of the MT network by taxol in the root cells

of both species is not dependent on clinorotation.
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Beryn

Opranizamis  TyOymiHOBUX — MikpoTpyOouok  (MT),
SKIi € OCHOBHOIO CKJIaJIOBOIO I[UTOCKENETY PpOCIIHH,
EBOJIIOIIIITHO (hopMyBanacs y MOCTIHHOMY TIONI 3€MHOTO
lg (Hashimoto, 2015). [lns Bu3HaueHHs
MeXaHi3MiB (DYHKIIOHYBaHHS EIIEMCHTIB ITHTOCKETCTY
BAXKJIMBO JOCIIJAWTU JIK0 CWIM TOKIHHS Ha IXHIO
opraHizamnito Ta ¢yHkiionyBanHsA. KoprukameHi MT —
JIMHAMIYHa CTPYKTYpa, siKa IIBUJIKO Pearye Ha 30BHIIIHI
moapaszHeHHs (Ban et al.,, 2013; Fuyjita et al., 2013;
Wasteneys, Ambrose, 2009), 3aBIsSKH YOMYy pOCIHHA
Ma€ 3MOT'y IIPHCTOCYBATUCA JI0 3MiH y HAaBKOJIHMIIHbOMY
cepenosui. Sk Bizomo, MT 3a0e3neuytoTh KIIITHHHUH

TSOKIHHS

MO Ta BUJIOBKCHHSA KIITHH, TOMY OyIab-sKi 3MIiHU
B iXHIl OpraHizaiii MO3HAYAIOThCSI HA TEMIIaX POCTY
opraniB pociuH (Wasteneys, Ambrose, 2009). OcobmuBo
e CYTTEBO JJISl KIITHH KOPEHIB, OCKUIBKH caMe KOpiHb
3a0e3medye picT y HampsMKy ITOKHBHUX PEYOBHH 1
TpOodiKy pOCIHHU.

JLis BU3HAUEHHS POJIi IUTOCKENIETY B PEaKIIii pOCIIH
Ha 30BHILIHI YHHHHMKM JOCIHIJDKYBaJIM OpraHi3alio
KOPTHKAJIPHUX  TyOymiHOBHX  MIKpOTPyOO4OK Yy
KIITHHAX KOPH KOPEHIB OJHOMOJBHOI POCIUHU Zed
mays L. (pomuna Poaceae) Ta nBOAOIBHOI Beta
vulgaris L. (pomuna Chenopodiaceae y By3bKOMY
po3yMiHHI a00 Amaranthaceae y MMPIIOMY PO3YMIHHI).
VBary NpuAUBIIM 30HI PO3TSATCHEHHS KOPEHs, sKa €

© 2021 G.V. Shevchenko. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access article under the terms of
the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0/), which permits use, distribution, and reproduction in any

medium, provided the original work is properly cited
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HANYyTIMBINIOK 10 30BHINIHIX MOapa3HUKiB (Mancuso
et al., 2006). JIns BU3HAUYEHHS MEXaHI3My IHHAMIYHOT
opranizanii ~ MT  3acTocoByBanm  CHUMYJIbOBaHY
MiKporpaBiTamifo (IOBUTbHE KJIIHOCTaTyBaHHS) Ta
(dbapMaKoJIOTIYHAN MiIXil, a came JOCHIDKYBaJIU JIit0
iHiTiOITOpa MomiMepm3amii MT — Takcomy. Posrsnanm
Takox 1 poib MT y pocToBHX mpoliecax KIIITHH KOPCHIB
3a CTPECOBHX YMOB.

Marepiaau Ta MeTOIH

VY poboTi mpejcTapieHa MOPIBHAIBHA XapaKTePHCTHKA
opranizanii MT y KJIiTHHAX KOPH KOPEHIB POCIUH Z. mays
ta B. vulgaris 3a nii kiiHOcTaTyBaHHA. BuKoprcToByBan
1D kiiHOCTaTyBaHHS, sike 3arnolirae CIPUHHATTIO
pOCITMHAMH CHPSAMOBYIOYOi Mii BEKTOpa TpaBiTarii
(Brungs et al., 2019). JlocmimpkyBaiu MOCTi0OBHI eTamu
Iu(epeHIIoBaHHS KIIITHH KOPEHIB Bl MEPUCTEMHU IO
LEHTPAJIBHOI 30HN PO3TATYBaHH:. BogHOoUuac oniHoBaIM
BIUIMB  iHTiOiTOpa  (YHKIIOHYBaHHA  TyOynmiHOBOI
MEepesKi — TAKCOITy Ha OpraHizanito KopTukainbHux MT.

[Monepenubo 3amoveHi y Boxi (5 TOIWH) 3epHIBKH
Z. mays Ta HaciHMHM B. vulgaris mpopollyBagu Ha
BOJIOTOMY (DUTBTPYBaJIBHOMY Tarepi BOPOAOBXK 4-X 1i0
y cTarioHapHOMY KOHTPOJIi Ta Ha KIIIHOCTaTaX. 3epHIBKA
Z. mays (riopua LG 11) Oynu orpumani Bix Semences SA
(Chappes, France), a Haciaus Beta vulgaris 'bopno' — Bin
Toprooro HacinHeBoro nomy (M. 3anopixokst). Ilamip
3MOYYBaJM CTAaHIAPTHUM PO3UYHHOM XOITIaH[IA.

Sk nme3opraHizarop MIKpOTpyOOUOK 3acTOCOBYBABCS
Paclitaxel (Taxol™, Sigma Co.) (C47H5INOI14),
SKMH TIopylnye opranizamito mepexi MT, crabimizye
moaimep MT 1 3amobirae HOro aemosiiMepu3artii.
UYepe3 crabumizanito MT Paclitaxel Omoxye MiTo3,
a MT Brpauvaroth cBoro muHamiky (Cusidd, 2002).
Paclitaxel mogaBamu 1o po3unHy XOImIaHIa OO KiHIIEBOT
konueHtparii 50 MM (Baluska et al., 1997). Llum
PO3YHMHOM 3MOYYBAIH (PiTTPYBATBHAN MATIIp 1 Ha HHOMY
[IPOPOLILYBaJIH 3ePHIBKH Z. mays Ta HaCIHUHU B. vulgaris
y CTamioHapHOMY KOHTpPOINIi Ta Ha KIIHOCTaTax, SKi
oOepranucs 31 MBHIAKICTIO 2 00/XxB. J[isi BUSBICHHS
MIPUPOCTY KOPEHIB iXHIO JOBKUHY BUMIpIOBaIH Ha 3-i
Ta 4-i JHI pOCTY POCIIHH.

JUis aHAaTOMIYHUX TOCIIIKEHb KOPeHi KyKypya3u Ta
Oypsika Omu3bko 1 oM 3aBHOBKKH (QikcyBanu y 3,7%-
My Qopmanbieriai npotsroM 1 TOAWHHM 1 MOHTYBaJIH B
CHHMPTOPO3YNHHMH BICK 32 CTAHAAPTHOIO IIUTOJIOTIYHOIO
nporenypoto (Baluska et al., 1997). Ilo3moBxHi
MIKpOTOMHI 3pi3u 10 MKM 3aBTOBIIKH pPO3MIIITyBall

Vkpainucexuii 6omaniunuii scypuan, 2021, 78(6)

Puc. 1.

SHJIOIIA3MaTHYHUX ~ MIKpOTpyOO4oK (mo3Hauka <) Ha
MOTIEPEUHUX 3pi3ax KIITHH MEpUCTEMH KOpeHIB Zea mays
(A, C) ta Beta vulgaris (B, D) y xonrpomi (A, B) i mix gac
kiiHocraryBanus (C, D). Macmra6: 10 Mmxm

Fig. 1. Cortical (marked *) and endoplasmic (marked < )
microtubules at cross sections of meristem in roots of Zea mays
(A, C) and Beta vulgaris (B, D) in control (A,B) and under
clinorotation (C, D). Bars: 10 pm

Ha TPEJAMETHOMY CKJi Ta MPOBOAWIM IO HHU3XITHUM
KoHIeHTpanisMm cruptis (97, 70 Ta 50%) y dpocharnomy
Oydepi (pH 6,9). IMyHOIMTOXIMIUHO Bi3yasi3yBaiu
MIKpOTpYOOYKH 3 TIEPBUHHUMH MOHOKJIOHAJIEHUMH
aHTuTiIamMu 110 TyOyiny (T-4026, Sigma) Ta BTOpUHHUMH
AQHTHUTLTAMH, MideHUMH (IIyOPECIEHTHOI  MiTKOIO
¢aryopecumnizorionnanarom (FITC) (F-9026, Sigma).
[Micns apOyBaHHs 3pi3W MOHTYBaJIHM Yy CEpEelOBHIIE i3
cymimni mrinepuny (80%) i docdaruoro Oydepa (20%).
3pi3u  aHamizyBand Ha KOH(OKaJIbHOMY JIa3epHOMY
ckaHyBaJbHOMY Mikpockorni LSM 5 PASCAL (Zeiss,
Germany) 31 crangaptaumMu ¢insrpamu (BP 450-490,
LP 520). HochimkyBanu opraHi3allito KOpTHKaIbHAX Ta
EHJIOTUIa3MaTHYHUX MIKPOTPYOOYOK Y KIIITHHAX KOPU Ha
PiBHI MEpHICTEMH Ta 30HU PO3TATYBaHHS KOPEHIB.
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Tabmnuus 1. CraTucTHYHI pe3yJIbTaTH NMOPiBHIOBAaHHSI BUGIPOK OBKUHYU KOpeHiB Zea mays Ta Beta vulgaris 3a nii Takcoay Ta

KJIIHOCTATyBaHHS
ToBTopu uc n, ut n, | t(n,+n,—2) | p
KonTtpons / kninocrar Z. mays
1 78+23 41 11.2+3.6 45 -4,80 (84) 0,000007
2 1.32+0.6 20 235+ 1.0 37 -4.05 (55) 0,000165
3 2.19+0.9 34 2.0+£0.9 29 0,81 (61) 0,420267
Kontpons / kininocrar B. vulgaris
1.30+£0.4 84 1.11+0.5 183 3,14 (265) 0,001869
2.22+0.77 53 1.97+0.6 28 1,49 (79) 0,141388
Koutpons / nist takcony Z. mays
1 1,43+0.6 33 1.08 £0.4 39 2,77 (70) 0,007095
2.19+0.9 34 1.4+ 0.6 32 3,999081 (64) 0,000167
1.32+0.6 20 1.0£0.5 25 1,94 (43) 0,05
Koutpons / nist Takcony B. vulgaris
1 1.11+0.3 14 0.78 £0.26 30 3,44 (42) 0,001335
2 1.30+£0.4 84 0.81+0.31 100 9,49 (182) 1,28721960861951E-17
Jlist Takcomy / Jiist TaKcONy TP KJIiHOCTATyBaHHi Z. mays
1 1.08+0.4 39 1.31£04 47 2,75 (84) 0,007219
2 1.0£0.5 25 1.06 £0.3 26 —0,57 (49) 0,571215
1.2+0.6 33 0.78 £ 0.4 45 4,01 (76) 0,000141
Jlist Takcomy / Jtist TaKkcoNy TpH KJIiHOCTaTyBaHHi B. vulgaris
1 0.79+0.3 30 0.92+0.2 65 —2,67 (93) 0,009066
2 0.81+0.3 100 0.84+0.2 55 —0,70 (155) 0,483634

[LC — CEepeHE 3HAYEHHs JIOBKUHU KOPEHIB y KOHTPOII, (¢ — Cepe/lHe 3HAUYCHHsI JOBXKHHH KOPEHIB Y €KCIIEPUMEHTI, ¢ — 3HaUYCHHS
xoeimienra CteronenTa, nl Ta n2 — po3Mip BHOIPKH, p — 3HAYEHHS CTATUCTUYHOI BIpOTiTHOCTI

Puc. 2. Ilpenpodasna cmyxka (PPB — preprophase band), Bepereno moxmimy (Sp — mitotic spindle) Ta ¢parmormact (Phr —
phragmoplast) y kmiTHHAX MeprcTeMH Zea mays y KOHTpodi (A) 1 mia gac kiaiHoctaryBanHs (B). Macmra6: 10 Mmxm

Fig. 2. Preprophase band (PPB), mitotic spindle (Sp) and phragmoplast (Phr) in merismem cells of Zea mays control (A) and

clinorotated (B) roots. Bar: 10 pm

JIOBXUHY TIEpBHHHHUX KOPEHIB (K OJHH i3 MapKepiB
peakiii pOCIWHHM Ha Jil0 KIIHOCTATYBaHHS Ta BIUIUB
TaKcolly) BUMipioBasu moHaitmene y 100 mpopocTkis
000x BumiB. OOUMCIIOBAIM  PI3HHULIO  JOBXKHUHH
KopeHiB Ha 3-if Ta 4-i IHI pOCTy B KOHTPOJNi Ta MpH
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00pobmi  (mist  Takcomy/KimiHOcTaryBaHHS). [lpupict
y koHTposi BBakamu 3a 100% 1 BIZIHOCHO HBOTO
OOUYHCITIOBAIN TIPUPICT Y €KCIIEPUMEHTIB (J1isl Takcoiy/
KIiHOCTaTyBaHHs). CTaTUCTHYHI TTOKA3HUKH JUTA PHC. 5
HaBedeHi B Taou. 1.
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Puc. 3. KoprukansHi (*) Ta eHgomIasMaTidHi (<) MipoTpyOOUKH y ANCTANBHIN 30HI PO3TATYBaHHS KOpeHiB Zea mays (A, B) Ta Beta
vulgaris (C, D) y xoutporni (A, C) Ta nix yac kiiHocrarysauss (B, D). Macmta6: 10 Mkm

Fig. 3. Cortical (*) and endoplasmic microtubules ( <) in distal elongation zone of Zea mays (A, B) and Beta vulgaris (C, D) control

(A,C) and clinorotated (B, D) roots. Bars: 10 pm

Pe3yabTaTn T2 06roBOpeHHs

Mepesxca MT y mepucmemi Kopenig. Mepucrema KOpeHs
€ 30HOI0 aKTUBHOTO TIOJILTY KIIITHH.

Ha mnomnepeunux 3pi3ax KOpeHiB Z. mays Ta
B. vulgaris xmiTHHN KOpH Ha PiBHI MEPUCTEMH OKPYIJi
(puc. 1). Y kmiTuHax npucytHi koprukaibHi (KMT) ta
enpomnazmarnaHi (eMT) Mikporpybouku. KoptukambpHi
MT po3sramoBani y BHIJIS/l BIOPSIKOBAHUX ITy4KiB
pi3HOI HIUTBHOCTI, PO3MIMIEHUX MEPEBaXHO BIIOTIEPEK
OCHOBHOT 0ci KopeHs (puc. 1). Y Iesikux KIIITHHAX BaXKKO
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pospizauT eMT yepe3 BUCOKY HIUIbHICTH [[UTOILIA3MH
Tta KMT.

Y MepucTeMi KIITHHU MIBUAKO MIISTHCS, BHACIITOK
YOro y 1 30HI KOpEeHs MPUCYTHI YUCIICHHI CTPYKTypH
noxiny, chopmoBani MT, a came: BepeTeHO MOALTY,
npenpodazHa cMykka Ta parmoruract (puc. 2,A).

Ilpy nmocmiKeHHI CTPYKTYpH KOPTHKAIBHHX Ta
enpomazmMarnaanx MT y MepucTeMi KIIiHOCTAaTOBaHUX
KOpeHiB Z. mays Ta B. vulgaris He BUSBICHO
BIZIMIHHOCTEH B TXHil opraHizaiii y KOHTPOJI, a TaKoX
3MiH Yy CTPYKTypax KJIITHHHOTO TOIUTY, C(OPMOBAHHX
MT (puc. 3,B).
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Mepexca MT y 30HI po3mazy6aHHs KopeHs.
JucranpHa 30Ha posTsaryBaHHs koperst (JI3P), ska
3HAXOOUThCS MIDK MEPHUCTEMOI0 Ta 30HOIO IIBHIKOTO
BUIOBXKEHHS (LEHTpajbHa 30Ha po3TsaryBaHHs — L[3P),
XapaKTEPU3YETHCS MEPEBAXKHO AU(DY3HUM (130TPOITHUM)
POCTOM, 3aBISIKM YOMY Ha IMO3IOBXKHIX 3pi3ax KIITHHHU
MMOCTYIIOBO HaOyBarOTh (hopMy, MOMIOHY 0 KBaapaTHOI
(puc. 3).

JluctanpHa 30Ha PO3TATYBaHHSA SIBIsIE  COOOIO
pe3epByap KIITHH AJsl [OCTQYaHHS B 30HY IXHBOTO
AKTHBHOTO po3TsryBaHHs. IIBHIKICTB, 3 SIKOIO KIITHHH
npoxoaats 3P, cipuse mMBUAKOCTI POCTY KOPEHSA 10
HAaUCIPUATIUBIMIHNX YMOB ITO)KHBHOIO CEpPEIOBHINA Ta
BU3HAYa€ iCHYBaHHS POCIUH 3a neBHUX ymoB (Baluska
et al, 1992). Ils 30Ha € HaA3BUYAIHO YYTIMBOIO
JI0 30BHIIIHIX CTUMYJIB 1 pearye Ha HUX 3MIHOIO
temmiB poctry ximituH (Baluska et al, 1990, 1992).
Ennomnasmarnani MT (eMT) y KIiTHHaX KOPCHIB
3a3HaYCHUX BUJIB TPEACTABICHI MEPEXEI OKPeMHX
MT Ta XHIX NMyuKiB Pi3HOI LIUIBHOCTI, SIKI OTOYYIOThH
SOpO 1 palialibHO PO3XOASATHCS BiJi HABKOJIOSJICPHOT
obmacTi 1o KIITHHHOI Tepudepii, ne 3aKPIiIUTIOIOTHCS
Ha THTOoIDIa3MaTHuHiii memOpani (LUM) (puc. 3,B, D).
CyrreBoi pizHuni y Oynosi eMT oxHomonbHOT (Z. mays)
Ta JIBONOJBHOI (B. vulgaris) poCiIvH HE BUSABJICHO, TIPOTE
y B. vulgaris eMT Bupakeni uitkimre. KiiHocTaryBaHHs
MTOMITHO HE BIUIMBAJIO i HE 3MiHIOBaJO opranizamii eMT
Ky Z. mays, Tak 1 B. vulgaris (puc. 3,B, D).

Kopruxansai MT (kMT) B paiioHi ni3HBOi MEpUCTEMH
ta JI3P mperncraBieHi MEpEeBaKHO NIUIBHUMH TSKAMU,
PO3MIILIICHUMH ~ TEPICHIUKYIIPHO MO3MOBXKHIA  OCI
TONOBHOTO KOopeHs (puc. 3,A, B).

JertanpHUil aHaNi3 KIIHOCTaTOBaHUX IIPOPOCTKIB
Z. mays 1a B. vulgaris moka3as, o B JSSIKUX KIITHHAX
KOpCHiB Mi3HbOI MepucTemu Ta J[3P BH3HAYAIOTHCS SK
xaotryHl KMT, Tak i BigxuieHHs okpeMux KMT Ha KyT,
Oumpmmit 3a 45° Bin momepedHoi oprarizarii (puc. 4, B,
D). lnsa B. vulgaris mpo cnocTepesKeHHs] TaKUX KIITHH
noBiomysy 1 panimie (Shevchenko, 1999).

OcobOmuBo wacto xaormuni KMT cnocrepiranu y
Z. mays (puc. 4,B). Ilomibna opranizamiss kMT Oyna
BJacTHBa OOOM JOCTI/DKCHHM BHAaM pOCIWH. Tak,
y Z. mays BimzHadeHo 27 + 2,8% Takux KIITHH, y
B.vulgaris—14,3 +3,7%. Cnix 3a3HauuTH, 1110 aHAJIOTI9HI
3minn opranizamii MT y JI3P BcTaHoBieHI Takox 1 B
Arabidopsis thaliana (Shevchenko et al., 2008).

HeicToTHY pi3HHIIO BiAMiYaIld B CTYIICHI BUPAKEHOCTI
KMT, sika Oysa OUIBIIOO Y KIIITHHAX KOPEHIB B. vulgaris,
0, WMOBIPHO, 3yMOBJEHO pI3HOIO CIIOPIJHEHICTIO
aHTUTIT 70 TyOyJaiHy B TKaHUHAX JOCIIIKYBaHUX
POCIIHH.
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Puc. 4. BinxuieHHs MiKpOTpyOO9OK Bif IToIIepedHoi opranizamii
y KOPTHUKAaIbHUX KITITHHAX Mi3HbOI MEpUCTEMH Ta 30HU
pO3TATYBaHHS NPOPOCTKiB Zea mays (A, B) ta Beta vulgaris
(C, D) y xoutpomi (A, C), mix wac xiiHocraryBanss (B, D) ta
cxematnyHe 300paxkenHs (E: koHTpons, F: xmiHocTaTyBanH:).
3ipoukoro (*) mo3HaueHi XaoTH4YHI MiKpoTpyOouKkH. Macmrab:
10 Mxm

Fig. 4. Cortical microtubules, deviated from transversal
orientation in the cells of late meristem and root elongation
zone in seedlings of Zea mays (A, B) and Beta vulgaris (C, D)
in control (A, C), during clinorotation (B, D) and its schematic
view (E: control, F: clinorotation). Asterisk (*) indicates
randomized microtubules. Bars: 10 um

Omxe, KIIHOCTaTyBaHHS MiJBHILYBaJIO 4YacTOTY
Je30prafizanii  KOPTHUKaJbHUX  MIKpOTPYyOOUOK Yy
KIIITHHAX TMI3HBOT MEPHCTEMH 1 30HH pO3TATYBaHHS
KOpEHiB Z. mays Ta B. vulgaris. BogHovac 1ie mpu3BOIHIIO0
JI0 TIOMITHOI TUCKOOPOWHALII POCTY — MiACHICHHS Y
Z. mays Ta IpUrHiYeHHs y B. vulgaris (puc. 5).

Taka pi3HUILI MK pocnuHaMu Z. mays Ta B. vulgaris
3yMOBJICHA THUM, IO OKPIM IHUTOCKENIETY, POCTOBY
peaxIiifo KOpeHIB Ha 30BHIMIHI YMOBH pETYIIOIOTh
TaKoX 1HOI (aKTOpH, sIKi MO-Pi3HOMY pearyloTb Ha
kiiHoctaryBaHHs. OKpiM TOro, KOpeHi Z. mays 3Ha4HO
NepeBaXkaloTh KOopeHi B. vulgaris sk 3a 3arajgbHOIO
TOBIIMHOIO, TaK 1 32 TOBIIMHOK KOpH, sIKa Ha PiBHI
MEpPHCTEMH CKJIQIaeThesi 3 6—7 1mapiB, Tomi sK y
B. vulgaris ix 3-4.
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Inzioimopnuit ananiz. Jlito Takcomy AOCHIIKYBaJIU
Ha writuHax J[3P, ockinmbku came 1 30Ha KOPCHS €
N HaWYyTIMBINIOIO 1O 30BHIIHIX uWHHUKIB (Baluska
\\ T et al., 1990; Wasteneys, Ambrose, 2009). V kiiTiHaX
3P kopewniB Z. mays ta B. vulgaris Takcoyl IPU3BOIUB
JI0 4YaCTKOBOI'O pyHHYBaHHS KOpTHKaJbHOTO mapy MT.
— Bracniiok 1poro BimMmivamu 3pyiHOBaHI KopoTki MT
Ta ixHi pemTku. CriocTepiraiu MOPYyIICHAS OpTaHizarii
BITOPsIIKOBaHUX rorepedyHnx KMT 1 TOUKOBI CKyITYeHHs
L JernoniMepruzoBaHoro TyOyiiny. Exporuiazmarnyani MT
: Mpy pyHHYBaHHI TaKCOJIOM HE YTBOPIOBAIM PajialIbHOI
CTPYKTYpu B 0OJIacTi HaBKOJIO sijipa, HATOMICTh BOHH
Oynmn  mpencTaBieHl 3pyHHOBaHMMH  (parMeHTaMH
PI3HUX PO3MIPIB 1 MILIBLHOCTI (pHC. 6).
Fig. 5. Relative growth of seedling roots of Zea mays and Beta He Bl,Z[l\'/Il‘IaJ'II/I PISHHIL B CT,yHeH,l PYHHYBAHHA MCpEI
vulgaris during clinorotation (p < 0,05) MT y xmitunax JI3P kopeHiB MK KOHTPOJIBHHMH Ta
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Puc. 5. BigHocHuii mpupict KopeHiB 4-1000BHX HPOPOCTKIB
Zea mays Ta Beta vulgaris nin yac kiniHoctaryBaHus (p < 0,05)

_ N W is : :
Puc. 6. Opranizanist KopTukaabHuX (*) Ta eHIOIuIa3MaTHYHHUX (<) MIKPOTPYOOYOK Yy KIIITHHAX JUCTAJIBHOI 30HU PO3TATYBaHHS
KopeHiB Zea mays (A) Ta Beta vulgaris (B). Macmta6: 10 Mkm

Fig. 6. cMTs and eMTs in cells of the distal elongation zone of Zea mays (A) and Beta vulgaris (B) roots. Bar: 10 um
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Puc. 7. Opranizauis koprukanbHux (*) Ta eHgomnazMarudHux (<) MiKpoTpyOOUOK y KIITHHAX LEHTPAIbHOI 30HH PO3TArYBaHHS
KopeHiB Zea mays (A) ta Beta vulgaris (B). Macmira6: 10 MkM

Fig. 7. ctMTs and eMTs in cells of the central elongation zone of Zea mays (A) and Beta vulgaris (B) roots. Bar: 10 pm
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Puc. 8. BigHocHuii npupict kopeHiB Zea mays Ta Beta vulgaris 3a nii Takcony mij 4ac KJIiHOCTaTyBaHHsS Ta 0e3 HbOro (yMOBH

KOHTPOJIIO Ta JIUIIEe KIHOCTaTryBaHHs B3TO 32 100%) (p < 0,05)

Fig. 8. Relative growth of Zea mays and Beta vulgaris roots after taxol treatment in the stationary control and during clinorotation

(control and clinorotation are considered to be 100%) (p < 0,05)

KIIIHOCTATOBAaHUMHU POCIHHAMHU SK y Z. mays, Tak i
B. vulgaris.

VY 1I3P KIiTHHE BUAOBKYIOTHCS TIEPEBAYKHO B OTHOMY
MO3/IOBKHBOMY HAIpPSIMKY, BOHH POCTYTh aHi30TPOITHO
(Ishikawa, Evans, 1993). ¥V mnpokcumanpHiii 9acTHHI
J13P xopeHiB 000X pOCIUH TparuisuIucs HaBcKicHi KMT,
a B LI3P ixHs wacToTa CyTTEBO MiIBUIIYETHCA. TaKoX,
301IbIIy€eThCst KUTBbKICTh XaoTnuHuX KMT (puc. 7, A, B).

lle moB'a3aHO 3 NPUIIBHIMEHHAM TEMIIB POCTY
KITHH, Wi dYac sKoro 1epeopientamis kMT 3
HOIEPEYHUX Ha IIO3IOBKHI CHpHS€E PO3TATYBAHHIO
KITHH Ta TEPeXoAy JO aHI30TPOIHOTO pocTty. Yepes
3arajbHe MiABHINCHHS je3opientarii kMT y II3P
BaXKKO TMOPIBHATH KUIBKICTh KIITHH 13 XaOTHIHUMH
KMT y KOHTpPOJBHUX Ta KJIIHOCTaTOBAaHUX 3pa3Kax.
OpHak, BpaxoBYIOUM 30UTBIICHHS KITBKOCTI YaCTKOBO
nesopienroanux kKMT Bxe y 3P wimiHOCTaTOBaHHMX
3pasKiB, JIOTIYHO TPHUITYCTUTH IOJANBIIE ITiBUIICHHS
xaotnaHocti KMT y L3P npu kiniHocraTyBaHHi.

[Tpu BUMiprOBaHHI PO3MIpiB KOPEHIB BCTAHOBIICHO, 1110
KJIIHOCTAaTyBaHHS HE BIUIMBAJIO Ha CTYMiHb PyHHYBaHHS
MT Ta picT 00pOoOIEHHX TAKCOJIIOM POCIMH 000X BHIIIB
(puc. 8).

Toii hakr, 1110 piCT O CIIHKYBAHUX POCITHH 3MiHIOBABCS
Ipu  KJIHOCTaTyBaHHI (puc. 5) (AKe NPHU3BOTMIO JI0
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yacTkoBOi ne3opranizamnii kMT), i He 3MiHIOBaBCS B
KITIHOCTATOBAHUX POCIHH, SIKi 3a3HANH CHIIBHIIIOTO
pyvinyBanas MT takcomom (puc. 8), CBITYHTH PO
saimyueHHss KMT y perymtoBaHHs pOCTY 32 YMOB 3MiHEHOT
cun TsoKiHEA. ToOTO, mMpUrHiYeHHS (YHKIIOHYBaHHS
MIiKPOTPYOOYOK TAKCOIOM HE BUKITHKAIO IXHBOI peaKIil
Ha KiiHocTaryBaHHs. CIiji 3a3HaYUTH, IO [UTOCKEJIET
€ OJIHUM 3 YHCIICHHUX KOMIIOHEHTIB CKJIaJHOI CHCTEMH
PETryJIOBaHHS POCTY KIITHH POCIMH TPHU Jil PI3HOTO
poxy cTpecy.

BucHoBxku

Ha ocHOBI MNOpPIBHSJIBHOTO JOCIIDKEHHSI CTPYKTYpH
MT y KopeHsx pocnuH Z. mays i B. vulgaris BUABICHO
IXHIO THUTIOBY Oy/lOBY B KIIITHMHaX yCiX POCTOBHX 30H.
[Hounnaroun 3 MepucTemu, KopTukanbHi MT 3amsaraiorsh
TIOTICPEYHO JI0 IT03/I0BXKHBOT 0C1 KOPEHSI BIIOPSIIKOBAHUMH
cmyramu mapanenbuux MT. V' wmepuctemi cmyru
kopTuKanbHEX MT BHSBHINCS HaWImUIBHIMIEMA. B
ycix 30HaxX KopeHiB eMT mpucyTHI y BUIVISIII CKYyITUYCHb
HaBKOJIO sI7Iep i pa/lialIbHUX IPOMEHIB, SKi POCTSTAIOTHCS
no 1M, a takox nooauHokux MT pi3HOI JOBKHHH.
KrninocraTyBaHHA  CHOpWsIo  30UTBIICHHIO  9acTOTH
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nesopramizopanux MT y wiitnaax [I3P. Vimogipso, 1e
€ MEBHUM BHECKOM Y JIMCKOOD/MHAIII0 POCTY KOPEHIB
miJ Yac KIIHOCTAaTyBaHHs, a caMe — MPUIIBHIMCHHS y
Z. mays 1 npurHideHus y B. vulgaris pociaun. OTxe, Ha
NPHUKIIAIl OJHOMOJIBHOI Ta JIBOAOIBHOT POCIUH BHUSBIICHI
OJJHAaKOBI 3aKOHOMipHOCTI B opranizanii kMT ta eMT
IiJ] 9ac PO3BHUTKY KJITHH, a TaKOX B opradizamii kMT
y 30HI PO3TATYBaHHS KOPEHIB 3a il KJIIHOCTAaTyBaHHSI
Ta TPOTWISKHI IIONO TEMIy POCTY TOJOBHOIO
kopeHsi. Taka pi3HUISE MOKe OyTH TOB'SI3aHa 3 Pi3HOIO
TOBIIMHOIO KOPEHIB Z. mays Ta B. vulgaris 1 00ymMoBiIeHa
(YHKIIOHYBaHHSIM  0araTOKOMIIOHEHTHOI ~ CHCTEMH
pEryJIIOBaHHS POCTY IIiJi BIUIMBOM KJIIHOCTATyBaHHS.
OTpuMaHi JaHi € BHECKOM Y BUBUCHHS BIUIUBY (PI3MUHMX
(dakTOpiB Ha PICT POCIMH Ta PO3BUTOK KOCMIYHOIO
POCIIMHHHLITBA.
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Pedepar. 3 MeTOr0 BUSBICHHS MeXaHi3My (YHKIIOHYBaHHSI TyOyJiHOBOIO IMTOCKEJeTa JOCHIIKYBaIH BIUIHB
KIIIHOCTAaTyBaHHA Ha OPraHi3allil0 KOPTHKAIBHUX MIKpOTPYyOOYOK y Mpolleci NU(EepEeHIIIOBAaHHS KIIITHH Y POCTOBUX
30HaxX KOPEHIB pociuH Zea mays Ta Beta vulgaris. BinznaueHa moaiOHICTh MepeXki KOPTHKAIBHUX Ta €HAOIIa3MaTHIHUAX
MIKpOTPYOO4OK y BHIIle3a3HAYCHUX pociuH. KiliHocTaTyBaHHS IIOMITHO HE 3MIHIOBAJIO OpraHi3allilo MiKpoTpyOOUdoK y
KJTITHHAX MEPUCTEMH Ta LEHTPAIbHOI 30HH PO3TATYBaHHs KopeHiB. IIpoTe y aucTaibHIl 30HI pO3TATyBaHHS KOPEHIB
K y Z. mays, Tak 1 B. vulgaris BCTAHOBJIECHO BIIXWJIECHHS OKPEMUX MIKpOTPYOOUOK Bifl BIOPSIKOBAHOI MOMEPEUHOL
oprauizauii (Ha KyT GitbIIHii 32 45°). IMOBIpHO, 1110 TaKe Bi/XMIICHHS MIKPOTPYOOUOK BUKITMKAHE Ji€I0 KITHOCTATYBAHHS
Ta € NPHYNHOIO TUCKOOPIMHALIT POCTY KOPEHS 3a TaHHX YMOB. BHSBICHO TaKOX, IO CTYMiHb pyitHyBaHHs Mepexi MT
TAKCOJIOM Y KIIITHHAX KOPEHIB 000X POCIHH HE 3aJIeKUTh BiJ KiiHOcTaTyBaHH. OOTrOBOPIOETHCS POJIb MIKPOTPYOOUOK y
POCTOBHX TIpoIecax KJIITHH KOPEHiB i/ BIUIMBOM 30BHILIHIX (haKTOPIB.

Ku1ro4oBi cji0Ba: KIIiHOCTaTyBaHHS, KOPiHb POCINH, PIiCT KIITHH, TAKCOJ, IIATOCKEIIET
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Abstract. Information on cytogenetic changes in the seed offspring of old-aged trees is insufficient and inconsistent. In
our studies, 150-200-year old trees of Picea abies and Pinus pallasiana were used. We analyzed peculiarities of their
karyotype, nucleus-forming region, and nucleolus in the cells of seedlings of P. abies and P. pallasiana emerged from
seeds in natural populations and plantations of introduced plants. As a result, age-dependent cytogenetic disorders were
observed, such as the chromosome bridges, lag, premature segregation, and agglutination. Peculiarities with regard to
number and structure of secondary chromosome constriction are demonstrated. The identified properties of the cell
structure of seeds of old-aged trees of P. abies and P. pallasiana indicate that more resources are needed to maintain their
protein synthesis at a normal level. The increased number of abnormalities indicates a significant impact of accumulated
intracellular metabolites and cytopathological phenomena in mother plants on the quality of seed offspring.
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Introduction Age-related changes occur at different levels of

organization of a living organism (molecular, cellular,
From the seed germination to aging sub-senile period,  {issye, and organ). The aging of the whole plant reflects
the plant physiological state changes, and age-related ¢ processes occurring in all its constituent organs and is
and organ-forming processes occur simultaneously. closely related to the slowdown or cessation of the tissue

Man}{ patterns  of age-related (':hanges leading  to and organ growth. Plant aging is usually characterized by
funf:tlonal rearrangements, especially the molecular a decrease in the intensity of photosynthesis, respiration,
basis of ontogenesis in higher plants, have not yet been  rotein synthesis, RNA synthesis, activity of ion transport,

clucidated sufficiently. With aging, living organisms and other physiological processes (Calderwood et al.,
have both programmed and stochastic changes in their 2009; Gladyshev, 2016; Anisimova et al., 2018).

macromolecular properties, reflected in the finest In the age-related change process, complexly regulated
structures, including the synthesis of nucleic acids and functional systems are involved; in some cells, the aging
cell proteins. Aging is accompanied by the accumulation  ,rocesses develop, while in other ones the adaptive shifts
of damage, failure in the body systems and other changes  occur along with unequal mitotic activity. With age, cell
leading to the loss of functionality. "replicative aging" begins, that is, irreversible inhibition
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of DNA replication appears. Age-related changes
in the DNA structure are reflected on the organisms
themselves as well as on their descendants. An increase
in the occurrence of genetic pathologies in the progeny
is observed in many species of various forms of life
(Wojda et al., 2006; Vostrikova, 2007). For this reason,
seeds collected from generatively mature trees are used
in afforestation process for the cultivation of planting
material and they are not harvested from old trees that
pass into the sub-senile ontogenetic stage.

Cytogenetically, cell aging is associated with a number
of significant cellular changes in tissues, including cell
cyclearrest, increased and/or heterogeneous cell size, their
higher frequency with different chromosomal aberrations
and micronuclei. Classical and molecular cytogenetic
studies of dividing and interphase cells in the elderly
organisms have shown an increase in the frequency of
cytogenetic disorders (Bolognesi et al., 1999; Butorina
et al., 2000; Gladishev et al., 2016; Janssens, Veenhoff,
2016; Korshikov et al., 2019). Numerous monitoring
cytogenetic studies on plant and animal species have
shown that this method is highly effective for assessing
the negative impact of both natural and technogenic
factors on living organisms (Akinboro et al., 2011; Wang
et al., 2014; Pekol et al., 2016; Krysanov et al., 2018).
For such studies, conifers and their seed progeny are
often used as monitoring objects (Butorina et al., 2008;
Kvitko, Muratova, 2010).

The plant reproductive system is one of the first to
respond to climate changes. In the seed progeny (seed
embryos) of plants exposed to air pollutants (Korshikov
et al., 2007), as well as in areas with adverse climatic
conditions, the proportion of homozygotes can
significantly increase (Korshikov, Mudrik, 2006) The
genetic structure of populations can change, as well
as an increase in the level of pathologies of mitosis,
chromosomal aberrations, the nucleus-nucleolus ratio is
shifting (Korshikov et al., 2013).

Old-growth trees are of great interest to humans.
Previously, they were considered as a source of raw
materials for various types of production. Currently, such
plants are designated as objects that need to be protected
and comprehensively studied. There is little information
on how cytogenetic indicators change in components
of plant populations of different ages, and especially
in areas with adverse climatic conditions, and they are
contradictory (Cherkashina, 2007; Butorina et al., 2008;
Mashkina et al., 2012). It is known that the population
seed pool is formed primarily by middle-aged generative
trees and, to a lesser extent, young and old plants (Isajev
etal., 2013).
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The purpose of the work is to elucidate the
peculiarities of cytogenetic changes in the middle- and
old-aged tree seed progeny of Picea abies (L.) H.Karst.
and Pinus pallasiana D.Don. in natural populations and
introduction plantations.

Materials and Methods

Currently, old trees are found only in the territories of
ancient parks, as well as in places difficult to access for
economic and recreational human activities.

For the present research, we used the seeds of old-
aged Crimean pine (Pinus pallasiana) and Norway
spruce (Picea abies) trees from plantations of the
Sofiivka National Arboretum of the National Academy
of Sciences of Ukraine (Uman town, Cherkasy Region,
Ukraine). The age of the studied plants of P. pallasiana
was about 130-150 years, and that of trees of P. abies
was about 180-200 years. In addition, individual plants
of P. abies had a morphological abnormality called
witches' brooms. The seeds from middle-aged trees were
collected in natural populations. For P. pallasiana, this
was the Crimean Mountains (Nikita settlement), the trees
aged 80-100 years; for P abies — Ukrainian Polissia
(Rostansk Forestry, Volyn Region), the trees aged 6575
years. Each sample plot consisted of 30 trees, with at
least 200 mitoses analyzed per one tree. In total, about
25 000 cells were analyzed.

The analysis of cytogenetic parameters was carried
out on temporary preparations of the seedling root
meristematic tissues. Seeds were germinated in Petri
dishes on wet filter paper in a thermostat at temperatures
of 23-25 °C. The first wave of mitoses was analyzed
on the 3"-5"-day seedlings with 5-8 mm in length
roots. Subsequent mitoses were determined on 1.0-1.5
mm in length roots. The roots were fixed with acetic
alcohol (1:3). To analyze the mitosis pathologies and
chromosomal aberrations, the material was stained with
2% solution of aceto-orcein, and thermal maceration was
performed. The identified abnormalities were classified
based on the research of Bochkov et al. (1972) and
Glinska et al. (2007).

For karyological analysis, the sprouted roots were
treated with 1% aqueous colchicine before fixation.
We used 1% acetohematoxylin solution for staining
chromosomes. Metaphase plates with chromosomes in
the same plane were photographed under immersion (at a
magnification of 100x10).
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For staining of nucleoli, the commonly accepted
technique was used (Muratova, 1995). The roots were left
in 50% silver nitrate solution for 3 hours at 60 °C. After
staining, the material was washed and squash preparations
were made according to conventional cytology protocols
(Singh, 2017). For each sample, nucleoli were counted in
1000 interphase nuclei.

Finished preparations were analyzed using a Carl
Zeiss Primostar microscope at a magnification of
40%10, photographed with a Canon Power Shot A620
digital camera. AxioVisionRel 4.7 software was used
to determine the chromosome, nuclei and nucleoli size.
Quantitative data were presented as mean + standard
error (SE). Statistical significance was checked using the
Student's t-test and was considered significant if the P
value was less than 0.05.

Results

According to our observations, the middle-aged plant
seed progeny of the population of P. abies have a rather
low level of cytogenetic disorders (0.32 + 0.06%).
Among them, pathologies of mitosis and aberrations
associated with the chromosome structure were noted.
Of all chromosomal abnormalities, 71.4% accounted
for single bridges, 10.7% for lagging and 10.7% for
premature segregation, 3.57% for multiple bridges, and
3.57% for chromosome agglutination. For the old-aged
P. abies tree progeny from the Sofiivka arboretum, it was
7.8 times higher and amounted to 2.5 +0.05%. Moreover,
the spectrum of anomalies was represented by only two
types: chromatid and chromosome bridges —71.43%, and
lagging chromosomes — 28.57%.

All types of chromosomal aberrations are considered
as a single phenomenon, as they have a common basis
as DNA break. However, various types of chromosomal
aberrations arise due to a different number of molecular
genetic events, involving dissimilar chromosome
morphological regions that vary significantly in their
structural and functional features. In addition, individual
chromosomes of the same karyotype can significantly
differ from each other in the frequency of participation
in chromosomal aberrations (Richardson et al., 1998).
Some non-mutagenic chemical compounds cause
chromosomal aberrations, as well as metabolic poisons
that inhibit DNA synthesis and induce double DNA
breaks (Nakamura et al., 2021). Only cells carrying
chromosomal or chromatid exchanges can be maintained
during cytogenetic changes, throughout which there was
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no loss of genetic material, and if damaged, they can
be transmitted to the next generation of cells (Bryant,
1997). In our previous studies, we established the level of
cytogenetic disturbances for young trees of P. abies (35—
40 years old, from plantations in the industrial region,
Donetsk) (Korshikov et al., 2012). It amounted to 0.40
+ 0.06%, which is practically consistent with the results
obtained for middle-aged plants of natural populations. In
all likelihood, young and middle-aged trees preserve the
high efficiency of their DNA repair system, which allows
them to produce their seed progeny with significantly
fewer genetic disorders. Apparently, the accumulation
of unrepaired disorders in an old-aged organism affects
genetic characteristics of its progeny.

A similar trend — an increase in the number of
pathologies with increasing age —is also observed for other
coniferous species. For example, in Pinus sylvestris L.
seed embryos, the level of anomalies was almost twice
as high in plants from the natural population whose age
was 61-67 years than in young plants (35-38 years old)
in artificial planting (Pimenov, Sedelnikova, 2006). The
same differences in the level of mitosis pathologies have
been shown for seed progeny of P. sylvestris populations
of 70 and 100 years old, and a difference in the level
of the mitotic index was noted (Cherkashina, 2007).
However, the opposite trend was revealed by Butorina
et al. (2008). The highest level of mitosis pathology
(7%) was observed in the seed progeny of P. sylvestris
40-50-year-old trees plantings in the aluminum smelter
emission area, and the lowest (0.7%) — in 120—140-year-
old trees from the natural population in an unpolluted
area. Probably in this case the aerotechnogenic pollution
factors have a greater impact on the cytogenetic process
than physiological and age-related features of trees.

Like in many coniferous species, in the chromosomes
of seed progeny of P. abies and P. pallasiana, a large
number of secondary constrictions are observed. In the
P. abies karyotype we noted from 3 to 5 pairs with a
nucleolar region (in I-III pairs are constant, in IV and VI
are not constant), the nucleoli number in the interphase
nucleus varied from 2 to 10. It is generally accepted that
permanent secondary constrictions correspond to strong
nucleolar organizers, and are not constant and those that
appear periodically correspond to the weak and latent
ones (Shafikova, Kalashnik, 2000). In the P. pallasiana
karyotype, three constants (I-III pairs) and three non-
constants (IV-VI pairs) constrictions were detected. The
nucleoli number in the nucleus ranged from 1 to 11. The
mismatch of the chromosome number with the nucleolar
organizer and the nucleoli number in the interphase
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Fig. 1. The nuclei frequency with different nucleoli numbers in interphase seedling cells of different age groups of Pinus pallasiana (A)

and Picea abies (B)

nucleus may indicate that not all secondary constrictions
in the chromosomes of these species are nucleolar. In
addition, it was noted that not only the quantity but also
the width of the secondary constriction region varies. This
can be explained by the different functional activities of
ribosomal genes concentrated in this chromosome region,
and is reflected in the nucleoli formation in the nucleus
with different morphometric parameters. The nucleoli
themselves in the process of functioning also tend to
merge (Mosgoeller, 2004; Zharskaya, Zatsepina, 2007).
In our previous studies we observed in the progeny of
P. pallasiana and P. abies the characteristic differences
in the level of chromosome nucleolar organizer activity,
depending on the growing conditions and the effect of
different-quality factors of the technogenic polluted
environment (Tkachova et al., 2012; Korshikov et al.,
2013). The age of the trees used in these studies was

35 to 45 years. For old-aged trees of these two species,
features of the nucleoli functioning in the nucleus have
also been established. The average number of nucleoli in
the interphase nucleus in middle-aged P. pallasiana trees
was 5.2 + 0.05. A significant increase in this indicator
(6.3 £0.05) was revealed in the seedling cells of old-aged
plant seeds. At the same time, 76 % of all interphase cells
contained nuclei with 5-8 nucleoli, while in middle-aged
70.6% of cells had 4-6 nucleoli (Fig. 1).

We revealed some differences in the size of individual
nucleoli in the nucleus (Table 1). In the interphase cells
of one seedling, nucleoli of similar size and those of
significantly variable size were observed.

When comparing the size of nuclear structures for
seed progeny of old plants of P. pallasiana, a decrease in
the nucleus area and an increase in the nucleoli area were
revealed (Table 2).

Table 1. Morphological polymorphism of the nucleolus in the seedling root meristem cells of trees of Pinus pallasiana and

Picea abies of different age

. Nucleolus area, pm?
Plant species and age - CV (%)
min max mean

. . 80-100 0.88+0.02 25.64+1.95 6.47+0.26 60.52
Pinus pallasiana

130-150 0.96+0.03** 34.8242.13%** 6.07+0.22 64.48

Picea 65-70 0.74+0.03 27.2842.08 4.10+0.22 76.20

abies 180-200 0.56+0.03%** 45.32+3.05%%* 4.31+0.30 84.08

Differences are significant at * — p < 0.05; ** — p <0.01; *** — p <0.001

Table 2. The nucleus and nucleoli area, the nucleus-nucleolus ratio in the seedling cells of Pinus pallasiana and Picea abies

The average area of nucleoli in Nucleus-nucleolus
. The average area 1 nucleus, pm? ) .
Plant species and age nucleus 1, pum ratio
x+SE CV (%) x+SE CV (%) x+SE CV (%)
80-100 192.6+10.2 375 28.6+1.4 33.7 7.24+0.4 42.1
Pinus pallasiana
130-150 141.545.2%%% 26.3 30.3+0.7 16.7 4.27+0.6%%* 233
Picea 65-70 199.52+13.61 153 22.08+5.28 232 12.72+40.73 14.1
abies 180-200 101.61+4.35%*%* 32.6 19.07+1.38 52.5 6.77+0.327% %% 27.7
Differences are significant at* — p < 0.05; *** — p < 0.001. SE — standard error
Yrpaincovruii 6omaniunuii acypnan, 2021, 78(6) 437



Variations in the size of the nucleus in the seeds
of P pallasiana is a result of nuclear-cytoplasmic
interactions, and a decrease in the nucleus volume is
obviously associated with changes in the non-histone
protein-nuclear matrix (Olson et al., 2002; Hein et al.,
2012). Since the studied plants of P. pallasiana are not
damaged, in general, nucleus morphometric changes in
their seed cells can be considered adaptive. However,
programmatic changes at the DNA level are unlikely to
occur in seed cells, although deviations in the expression
of individual genes are not excluded.

Apparently, changes in the structures responsible for
the synthetic process activity occur in the seed progeny
cells of P. abies and P. pallasiana of different ages.

Discussion

It is well known that aging process develops gradually,
and young and dying cells and organs in an adult plant, due
to the activity of the meristems, function simultaneously.
On the plant level, the growth continues, but its rate
gradually slows down. An increase in pathological
changes in plant seeds with an increase in their age can
be explained by disorders in metabolic processes, and as
a result of this by the action of intracellular metabolites.
Moreover, with aging, the error accumulation in the DNA
structure is observed in the organism cells, which in turn
influences the physiological processes throughout the
whole organism (Wojda et al., 2006; Vostrikova, 2007).

Aging is the result of a genetically programmed
process combined with the influence of environmental
factors (both exogenous and endogenous ones) (Wojda
et al., 2006). Both classical and molecular cytogenetic
studies suggest that cell aging is associated with
decreased genome stability (Bolognesi et al., 1999).

Every living cell has a proteome consisting of
thousands of different proteins. In order for the cells
to work well and smoothly, they need to maintain
proteostasis, a balance of the processes of protein
synthesis and breakdown. With age, the proteome
reflects all the errors that accumulate on the path to the
realization of genetic information. "Spoiled" proteins can
be collected in insoluble aggregates and interfere with
normal cell functioning. An aging organism suppresses
translation so that cells are not overloaded with new
proteins to save energy (Anisimova et al., 2018).

It is known that specific nucleolus proteins also
take part in the regulation of the cell cycle, aging, and
apoptosis (Olson et al., 2002; Zharskaya, Zatsepina,
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2007; Lempiainen, Shore, 2009; Severine et al., 2010;
Hein et al., 2012). These functions are performed by the
nucleolus mainly at the interphase stage and are blocked
during mitotic cell division when the nucleolus decays.
The nucleoli formation and their number in the nucleus
depend on the nucleolar region functional activity
of the chromosomes (NOR), and is associated with
physiological and molecular genetic processes in the cell
(Schwazzacher, Wachtler, 1993; Severine et al., 2010).

Changes in the size of the nucleolar nucleoli index are
considered an objective, sensitive and highly informative
criterion for assessing the protein biosynthesis intensity
in different species (Arkhipchuk, 1995; Khaidarova,
Kalashnik, 1999; Stepinski, 2014). For old plants of
P. pallasiana, the nucleus-nucleolus ratio was 4.27 + 0.6,
while for plants aged 80-100 years this ratio was
7.24 £ 0.4. A decrease in the nucleus-nucleolus ratio
indicates an increase in synthetic processes in the cell.
However, taking into account the characteristics of the
studied plants, it would be more reasonable to talk about
maintaining the protein biosynthesis processes at a level
sufficient to maintain the normal life of the progeny.

Similar trends were revealed in the quantitative
characteristics of the seed progeny of old plants of
P. abies (see Tables 1 and 2). In addition to reducing
the nucleus size in the germinated seed cell of these
plants, a decrease in the nucleoli area and, accordingly,
the nucleus-nucleolus ratio was also established. Such
results, as in the case of P. pallasiana, may indicate the
need for the body to spend more resources to maintain its
homeostasis and proteostasis. We noted earlier a similar
phenomenon (a decrease in the nucleus size) in P. abies
plants that had a weakened vital potential (Tkachova,
Korshikov, 2012).

Life expectancy and, consequently, the death of each
plant are genetically determined. The age of trees often
correlates with the level of their genetic polymorphism
(Lopez-Almansa, Gil, 2003; Zalapa et al., 2010). When
analyzing allelic and genotypic heterogeneity for samples
of P. pallasiana of different age groups (14—16, 70-80
and 120-150 years) in populations from the Crimean
Mountains, some differences in the genetic structure
were detected (Korshikov, 2010). Of the three analyzed
samples of P. pallasiana, the smallest proportion of
polymorphic loci and the average number of alleles per
locus were found in old-aged plants. These trees are
characterized by a markedly lower level of observed
and expected heterozygosity in comparison with young
plants.
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An important index of the population genetic status,
as it is known, is the level of heterozygosity. One of the
heterozygosity population indices is germinal death:
a fairly variable reproductive trait that indicates the
percentage of seeds with the absent, underdeveloped,
or lost (aborted) embryo due to infertility. Indeed, in
wind-pollinated plants, the embryos are often aborted
after self-pollination due to the transition of loci with
heterozygosity ensured by natural selection to the
homozygous state, which may be accompanied by an
increase in the expression of harmful recessive, lethal or
sublethal genes (Lopez-Almansa, Gil, 2003).

High heterozygosity for one of the four studied loci was
found in two populations of P. abies when comparing adult
trees — embryos — annual seedlings — 8—10-year-olds and
30—40-year-old plants (Konnert, 1991). While changes in
the genetic structure of the population of Picea glauca
(Moench) Voss, depending on the plant age, were not
detected (Tremblay, Simon, 1989), we previously found a
significantly lower level of heterozygosity in old-growth
trees compared to young trees in an isolated population
of Pinus fominii subsp. cretacea (Kalen.) L.V.Orlova in
Donetsk Region (Korshikov, Mudrik, 2006). At the same
time, when comparing the genetic variation of 250-year-
old trees of the Polish larch population (Larix polonica
Racib.) and its daughter generation, the average observed
heterozygosity was practically the same (Lewandowski
et al., 1991). An increased level of heterozygosity was
established for a 300—400-year-old stand of P. sylvestris
in comparison with a group of plants 80—100-year-
old. The higher heterozygosity of an older age plants
is explained by the natural selection action, which acts
as a regulator that inhibits the process of inbreeding
and genetic degradation of a species (Tigerstedt et al.,
1982). Obviously, age-related changes in the population
genetic structure will also be reflected in the cytogenetic
characteristics of their seed progeny.

Thus, in seed embryos of the old plants of P. pallasiana
and P. abies, changes in a number of cytogenetic indices
were noted. They are associated with an increase in
the number of pathologies, a decrease in the nucleus-
nucleolus ratio and the size of the nucleoli. Older
organisms need to spend more of their body resources
to maintain protein synthesis at the level necessary
for their normal life. An increase in the number of
pathologies in the seed offspring indicates a significant
effect of accumulated intracellular metabolites, as well
as cytopathological phenomena in mother plants on the
quality of their seed offspring.
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Pexomennaye no npyxy €.J1. Koparom

Kopmukos LI., binonoxkko 10.0., I'padosuit B.M. 2021. LluToreneTu4yHi XapaKTepUCTHKH HACIHHOI0 MOTOMCTBA
cTapoBikoBuX AepeB Pinus pallasiana ta Picea abies (Pinaceae). Yxpaincokuii 6omaniunuii scypnan, 78(6): 434441

[In English].

Jonenbkuit 6oraniunmii can HaunionansHoi akanemii Hayk Ykpainu, Bya. Mapmaka 50, Kpusnii Pir 50089, Ykpaina;
Kpusopizpkuit 6oraniunuit cax HAH VYkpainu, Byn. Mapmaka 50, Kpusuii Pir 50089, Vkpaina: I.I. Kopmmkos. JIY
"[mctutyT XapdoBoi OiorexHomorii Ta remomikn HAH VYkpaian", Byn. Ocumnocekoro 2-a, KuiB 04123, Vkpaina:
}0.0. Binonoxko. Harionansuuii nenaposnoriunuii napk "Codiiska" HAH Ykpainu, Byn. Kuisceka 12-a, Ymans 20300,

Vkpaina: B.M. I'pabosunii.

Pedepar. BinomocTtei mpo nuTOreHeTHYHI 3MiHH, SIKi BiI0yBaIOTHCSI B HACIHHOMY IIOTOMCTBI CEpPEIHBO- 1 CTAPOBIKOBHX
JiepeB BKpail Majio i BOHM HOCSITh CYIePEWINBHI XapakTep. Y JOCHTiIKeHHI BHKOPUCTOBYBAIH AepeBa Picea abies 1 Pinus
pallasiana Bixom 150-200 pokiB. Y KITHHAX MPOPOCTKIB HaciHuH P. abies Ta P. pallasiana 3 IpupOIHUX TOMYISLIN
Ta IHTPOAYLIIHUX Haca/pKeHb IPOAHANi30BaHI OCOOJIMBOCTI KapioTHILy, SIEpPLEYTBOPIOIOYOrO PErioHy Ta sIepLs;
BUSIBJICHI UTOT€HETHYHI IIOPYIICHHS, ITOB'I3aHi i3 BIKOM MaTePUHCHKOI POCIHHH. Y CHEKTpi MaToIorii crocTepirainch
MOCTH, BiIcTaBaHHS Ta 3a0iraHHs XpOMOCOM, a TaKOXX armoTHHALIS. [TokazaHo 0coOMMBOCTI B KIJIBKOCTI Ta CTPYKTYpi
BTOPHHHOI MEPETSHKKM XPOMOCOM. BusiBieHi BIacTHBOCTI KIITHHHOI OylOBM HAaCiHUH CTapoBIKOBUX pociuH P. abies
ta P. pallasiana Bka3yloTh Ha HEOOXIAHICTh BUTpadaTH OUIBITY KUIBKICTh pECypCiB OpraHi3My AUl MIATPUMKH CHHTE3Y
OiIKiB Ha piBHI, HEOOXITHOMY Al HOPMAJBHOI JKUTTEAISIIBHOCTI. 301MBIICHHS KIJIBKOCTI MAaTOJOTIH CBIAYHTH PO
3HAYHUI BIIMB HAKOITMYEHUX BHYTPIIITHBOKIITHHHAX META0OJIITIB Ta I[ITONATONOTiYHUX SBUI y MATEPUHCHKHX POCIHH

Ha SIKICTh HACIHHEBOTO MTOTOMCTBA.

KorouoBi ciioBa: 0coOnuBOCTI siipa Ta sieplis, CTApOBIKOBI AepeBa, XPOMOCOMHI mopylueHHs, Picea abies, Pinus

pallasiana
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HoBWHWM Ta guCRyCil

News and Views

Boraniuna Hayka B YKkpaiHi — mocTyn Kpi3b CTOJITTS
1921-2021
o 100-piuus Incturyry 60Taniku iMm. M.I'. Xononnoro HAH Ykpainu

12 sxoBtHS 2021 poky BimOynocs ypoducTe 3aciJaHHS
Buenoi pamu, mnpucssiuene 100-1iTHBOMY OBLICIO
IactutyTy 60Taniku iMm. M.I. Xononnoro HAH Ykpainu.
VY 3acigaHHi B3SUIM y4acTb CHIBpOOITHUKH [HCTHTYTY
Ta BHUCOKOMOBaXHI rocti — mnpenacraBHuku [Ipesmmii
HamionansHoi axamemii Hayk Ykpainu, BepxoBnoi
panu YkpaiHu, KOJErd 3 YCTaHOB BimiijicHHs 3aranbHOT
Oiomorii HAH Vkpainu. 3acimanas Oyno mTpoBeIcHE
i3 JIOTPUMAaHHIM 3axO[iB, CIPSIMOBAHMX Ha IPOTHJIIO
PO3TIOBCIOHKEHHIO KOpOHaBipycHOi xBopoou COVID-19,
a ToMy U OyJIO IMOJiICHE HA JIBI YAaCTHHHU, Y KOXKHIH 3
AKUX Opanu y4acTs He OimbIne oci0, HiXK JTO3BOJICHO 3a
npoTtuenigeMivHuMu HopMamu. KpiMm Toro, 3acimaHHs
i HaykoBi 4uTaHHS TpaHCIIOBAIUCS B PEeXuMi Zoom-
KOH(EpeHIIii, ToMy CIiBpOOITHUKH [HCTHTYTY Ta KoJerun
3 IHIIMX YCTAHOB MaJli 3MOTY JIOJIyYHTHUCS JI0 1€l momii
y BIpTyalbHOMY OHJIAHH-PEKUMI.

Binkpus 3acimaHHs 3 BITaQJIbHHUM CIIOBOM IHPEKTOP
[acruryty, wnen-kopecrionnenT HAH Vkpainm Cepriit
JleonimoBua MocCsKiH.

3 mpuBiTaHHSAM Bin Axanemii BuctynuB llpesuaeHT
HAH VYkpaiun akamemik HAH VYkpainu Amnatomniii
ImiboBuy 3aropoxHiif. Y cBOeMy BiTalbHOMY CIIOBi
BiH 3rajJiaB CllaBeTHY icTopito [HCTUTYTy OOTaHikM Ta
0araTbOX BHJATHUX BYEHHX, SKi MpamioBald B HOTO
crinax. Bin Takoxx Bing3Haums, 1m0 HamionansHa akajgemis
HayK TUIIAETHCS 3700y TKaMu [HCTUTYTY, SIKUH BiToMHAHN y
CBITI CBOIMH JIOCATHEHHSIMH Y Pi3HUX rajy3sx Oiosorii Ta
eKoJIorii. 3a ciioBaMu O4lIbHUKA AKazeMil, HE3BaKAI0Ur
Ha CKJIQJHE CBHOTOJICHHS, CIIBPOOITHUKH YCTaHOBH
MPOAOBXKYIOTh IIPALFOBAaTH Ha CJIaBy yKPalHCbKOI HayKu
Ta Ha Oylaro Hamoi KkpaiHu.

3 BITQIBHUM CJIOBOM [0 KOJNIEKTHBY [HCTHUTYTY
3BEpHYBCSl HAPOJHMH JeryTar Ykpainu, uieH Komitery

Mpesunent HAH Vkpaiun akagemik HAH Vkpainu Anaroniit [1i6oBuu 3aropo/Hiii mpuBiTaB KOJEKTUB Ta TOCTed [HCTUTYTY 3
I0BiTeEM
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BepxoBuoi Pamu VYkpaiHM 3 THHMTaHb OCBITH, HayKH
ta iHHoBawii IBan I'puropoBuu Kupuienko. Y cBoiit
MIPOMOBI BiH HArOJIOCHB, IO OJHI€I0 3 HAWBaXKITMBIIIHX
3a7a4 CbOTOJICHHS € JIOTPUMYBAHHSI IPHUHIMIIB 1
MPaKTUKA  PaliOHAIBHOTO  IPHPOIOKOPHCTYBAHHS.
Bin Takox BigMiTHB, 110 0i0JOTiUHA HAayKa B yCi Yacu
CTaBaJa rnepes HeMPOCTUMHU BUKIIMKAMHY — [1€ i 3aBIaHHS
3a0e3MeueH sl XapuyoBHMH pecypcamu, 1 IpoOiemMu
3MiH KJTIMaTy, HAcIiAKiB 3a0pyaHEHHS HaBKOJIHMIITHHOTO
cepenoBuma Ttomo. IBaH I'puropoBnu  Bij3HAUMB
JMOCSITHEHHST [HCTHTYTYy Ta Mo0OakaB CIiBpOOITHUKAM
TIOAJIBIINX YCITiXIB.

[Micnss  npomoBu IBan I'puropoBuy  3rimHO 3
PO3IOPSILKEHHSIM ToJI0BH BepxoBHoi panu Ykpainn Ta
BignoBigHo g0 1i ITocTaHoBH, 3a BaromMuii 0COOMCTHIT
BHECOK B PO3BHUTOK BITYM3HSIHOI Oi0ONOTIYHOI HayKH,
3MII[HEHHS HAyKOBOT'O OTEHIially JIepKaBu, OaraTtopiuny
CYMJIIHHY TIpamio Ta BUCOKHH TpodecioHamizM Ta 3a
0COOJIMBI 3aCITyTH MEpesl YKPaiHCHKUM HapOJIOM BPYYHB
JIepKaBHI HArOpoOAM Ta BIN3HAKH CIIBPOOITHUKAM
IHcTuTyTy. [TouecHoro IrPaMOTOXO BepxosHoi
Pamgm VYkpaimm Oynm HaropomkeHi axamemik HAH
Vipainn SII. Hdimyx Tta wuieH-kopecrionaeHr HAH
Vxpaiau C.5. Konapariok; ['pamororo Bepxosnoi Pagun
Vkpainu — k.0.H. JL.I. besycbko ta 1.6.H. O.M. Henyxa.
Linauit nopmapynok Bix TonoBu BepxoBhoi Panu
Vikpaian orpmmaB k.0.H. [.0. Kmmmuyk. IlodecHoro
rpamoroto Kabinety MinicTpiB VYkpaiHu Big3HaueHa
n.6.H. O.K. 3omoraprosa. Ilogsaxoro IIpem'ep-miHicTpa
VYkpainu Haropomxenuit un.-kop. HAH Vkpainn I1.M.
Hapenxo.

upi BiTanHs IHCTHTYTY 3 IOBiJICEM INPO3BYYAIH
Bin Bime-mpesnnenta HAH VYkpaimm axamemika HAH
Vkpainn B'suecnaBa ['puroposmua Komeuxa. Ilicis
poMOBH, 3riaHo 3 [TocranoBoro [pe3uaii HAH Vkpainu
PO Bi/I3HAUECHHS CHiBPOOITHUKIB [HCTHTYTY OOTaHIKM 3
Harozu 100-piuus Bij 4yacy 3acHyBaHHS 1€l MPOBiAHOT
HAYKOBO1 YCTaHOBH B rary3i 610JI0Tii poCIHH Ta TpuOiB Ta
3a BaroMHii 0COOMCTHI BHECOK Y PO3BUTOK BITUU3HSIHOT
Ta CBITOBOI 010JIOTIYHOT HAYKH, CTBOPCHHS YHIKAJIBHIX
HayKOBHX KOJICKI[I POCIIMH Ta TpU0iB, aKTUBHE CIIPUSHHS
OXOpOHI Ta 30epeKeHHI0 0i0pI3HOMAHITTA, (HhOpMyBaHHSI
EKOJIOTIUHOI KynbTypH, B'sdyecnas I'puropoBnu BpyuuB
criBpobitHuKam [HcTHTYTY Bim3naku HAH VYkpainu: "3a
HaykoBi gocsrHeHHs" — 10.0.H. JI.B. JlyOuni Ta 4i.-Kop.
HAH VYxpaiau C.JI. Mocskiny; Bing3Haky "3a miAr0TOBKY
HaykoBoi 3miHn" — wr-kop. HAH VYkpaimm €.J1.
Kopmtom, n.6.1. B.II. Temori, 1.0.H. H.A. Bickko; "3a
npodeciitni 3100yTkn" — 1.6.H. O.M. BuHorpasnosii,
n.6.0. H.II. Beneniuosi#i, n1.6.0H. JI.E. Kozeko, 1.0.H.

Vkpainucexuii 6omaniunuii scypuan, 2021, 78(6)

Biranns IucturyTy OOTaHIKM BiX HApOAHOTO JeIyTara
VYkpainu, unena Komitery BepxoBHoi Pagn Ykpainu 3 nmurans
OCBiTH, HayKH Ta iHHOBawii [Bana ['puroposuua Kupunenka

TI ~Muxaitmok, nx.0.H. B.A. Onumenky, m1.0.H.
IL.M. Ycrumenky, 1.6.H. M.M. @enoponuyky. Binznaky
JUIs MoJioAux BueHuxX "TallaHT, HaTXHEeHHs, mpars"
orpumaiu k.0.H. M.JI. Bypnaka, k.0.H. [I.C. Bunokypos,
k.0.H. M.O. 3uxoBa, k.0.H. B.M. MokpocHon Ta K.0.H.
0.0. Yycosna.

Huska cniiBpo6iTHUKIB Oyna Haropomkerna [logskamu
HanionaneHoi akazemii Hayk VYkpainu, llouecHumu
rpamoramu [Ipesunii HAH VYkpaiam i LlentpamsHOTO
KomiteTy rpoderinku npaniBaukise HAH Yipaiun.

BitanpHi ciioBa TpO3ByYadM BiJ KOJET Ta TOCTEH
[HcTuTyTy GoTaHiku. Bin iMeHi nupeknii Ta KOJIEKTHBY
HarmionansHoro 6otanignoro caay iMeHi M.M. I'pumka
HAH VYkpainwu it Pajgu 6oTaHigHIX caJIiB Ta ICHAPOIIAPKIB
VYkpaiuu Hamr  IHCTHTYT OpHUBITAIH — 3aCTYITHHKH
JTupekTopa OoraHiuHorO cany n.c.-T.H. JI.b. PaxmeroB Ta
k.0.H. M.I. lllymuk. Bix imeHi kepiBuuuTBa KuiBcbkoro
HaI[lOHAIBHOTO yHiBepcuTeTy iMeHi Tapaca [lleBuenka Ta
YHIBEpPCUTETChbKOTO  boraHiyHOro camy 1iM. akan.
O.B. ®omiHa BHCTYyNMB 3aCTYITHHK JHPEKTOpa IHOTO
6otcany 1.0.1. B.I1. Konowmiiiuyk. BiTaHHs Biji KOJIEKTHBY

443



Ipusitanns Big rocreit [ncTuTyTy 60TaHIKN

IuctutyTy 30070rii im. L.I. lImanerayzena HAH VYkpainu
BUTOJIOCHB B.O. JAMpEKTOpa Iboro IHcTuTyTy na.0.H.
B.O. Xapuenko.

Hupekrop [HctuTyTy OGoTaniku C.JI. Mocsikin 3aunTas
BiTaHH BiJ 0araThOX IHINX yCTaHOB YKpAiHU Ta IEAKUX
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THIIMX KPaiHH i IO MOISKYBAB yCiM 3a O3I0POBIICHHS
Ta 100pi coBa Mpo Hail [HCTUTYT.

MMicns mpusitans Cepriit  JleonimoBua Mocskin
y pomoBini "Big mam'sTi mpo MuUHYNe OO Mpid mpo
MaiOyTHE" TTONITHBCA CBOIMU JYMKAMH 1 MipKyBaHHSIMHU
PO PO3BUTOK OOTaHIYHOI HAayKW B YKpaiHi, BUCBITIHB
BIKOIOMHI ~ MOMEHTH ictopii IHCcTHTYTY, 3ragaB
CJIaBETHUX BUCHMX, SKI BIIIIpady HaHBaXXJIUBIIILY
poONb y CTAaHOBICHHI Hamoi Hayku B YKpaimi. Bin
TAKOXX 3aKIEHTYBaB yBary Ha ICTOPHYHHMX TepOapHHX
KOJISKLISIX — THUX HAyKOBHUX Ta KYyJBTypPHO-ICTOPUYHHX
ckapOax, sKi 30epiraroThCsi HHUHI T JTaXOM HAIIIOTO
Iacturyty. Bynb-sika cBiToBa OoTaHiYHA yCTaHOBA Maja
0 3a 4ecTh MaTH TaKi KOJEKIIii, IO € )KHUBOIO iCTOPIETO,
N0 sKol MU 3apa3 MoxeMo jaoTopkHyTHcs. Cepriii
JleoHimoBMY HaramaB MpoO Ba)kKKi YacH, sIKi IMepexuBaiia
Hallla HayKa, YTUCKM Ta pemnpecii, SKUX 3a3Hau
Oararo BUeHUX. BiH Takok HaroJIOCHB Ha TOMY, IO 0e3
(yHIaMeHTaIbHOT HAyKH HE MOKe OyTH 1 MPaKTHYHOTO
3aCTOCYBaHHS HAayKOBHX 3HaHb. Came (yHIaMeHTaIbHA
HayKa 3aBKIM JaBajia 1 Ja€ BIJMOBIAI HAa BUKIUKU
4acy, 10 MMOCTAaloTh nepes JiroacTBoM. KoxkHa nmronnHa,
IO TPAIFOE€ y Haylli — 1 BUCOKOMOBXKHUHN aKaJeMikK, i
MOJIOJI HayKOBEIlb —10Jy4YalOThCs IO MI3HAHHS 1[LOTO
CBIiTY, 0 30epekeHHS 1 mepenadi 3HaHb MaOyTHIM
MOKOJIIHHSIM 1 CKJIQJIaloTh 4epely IOKOJIiHb HayKOBIIIB
BiJl TaBHIX 4aciB 10 ckorozeHHs. Cnasa [HCTUTYTY, c1aBa
HarionanbHiii akanemii Hayk i ciiaBa YkpaiHi!

[Ipesenranito, mpucBsdeny 100-piudro 3acHyBaHHS
IacrutyTy G60Taniku iMm. M.I. Xonomnoro HAH VYkpaiuu
MOJKHA ITOOAYUTH Ha CaiTi IHCTUTYTY 3a ampecoro http://
www.botany.kiev.ua/doc/100inst_botan.pdf

Jpyry dYacTMHY YpOYMCTOTO 3acilaHHs BiJKPHB
BITAJILHUM CJIOBOM 3acCTyIHHUK aKaJieMiKa-CceKpeTapst
Bimminenns 3aranproi 6iomorii HAH Ykpaiau akagemik
HAH Vkpainu Irop TeopriiioBuud €menbsHoB. Y
CBOilf TIPOMOBI BiH BiIJaB IIaHy BCIM HAyKOBILIM, SIKi
NPOJOBXKYIOTh CIIPaBy IONEPEAHUKIB, SKI 3aKJaiu
MATPYHTS JOCIiKeHb B Taly3i OiojorigHoi Hayku. [rop
leopriiioBny BinMiTHB, 110 poOoTa [HCTUTYTY BHCOKO
OIliHEHAa JEepKaBOIO, CBIJONITBOM YOTO € YHCICHHI
JeprkaBHi npeMii B rajy3i HayKH 1 TEXHIKH, OTPHMaHi
HOTO CIiBpOOITHUKAMH, 1 T00akaB MOJANBIINX TBOPIUX
3BEpIICHb.

[Ticas mpomoBu Irop I'eopriifoBud 3 Haroau rOBisEtO
Ta 3a OaraTopiuHy CyMJIIHHY TNpamio Ta BUCOKHH
npodecioHanisM Bpy4YHB 0ararbOM CIIBPOOITHHKAM
IHcTHTYTY MOYEecHI TpamoTH Binx BinmmineHHs 3araibHOT
Giosorii.
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YjeHa-

OoTaHiku,
kopecniornenta HAH Ykpainu C.JI. Mocsikina

JonoBins  mupektopa  IHCTHUTYTY

Takox rpamoTami i noxsikamu [HCTUTYTY GOTaHIKK Ha
gecTh 100-JTITHROTO FOBINICIO YCTAHOBH OYyJH BiJI3HAYCHI
W iHON cniBpoOiTHUKKM [HCTHTYTY. BpydeHHst BinzHak
npoBoauB qupekTop [HetuTyTy C.JI. Mocsxin.

[Ticns BpyueHHs Haropoj posnodanucsi Haykosi
gutaHHsa "HaykoBi mkomm IHCTHTYTY OOTaHIKH iM.
M.T. Xononnoro HAH VYkpainu: 3HaueHHs A1 pO3BUTKY
HayKd B Jep)KaBi, 3HaUymiicte y cBiTi". JlomoBimi Ha
yuTaHHAX npeacraBunu wi-kop. HAH Vkpaimn CJL
MocsikiH, wi.-kop. HAH VYkpainu I1.M. Ilapenko, |i.-
kop. HAH Vxpainu C.f.Konnpartok, un.-kop. HAH
Vkpaiau €.J1. Kopmiom, 1.6.H., pod. J.B. [youna ta
1.6.H., mpod. [.B. KocakiBchka.

Incruryr 6oraniku HAH VYkpainu BXOIUTH y CBOE
JIpyTe CTOJITTS He Juile 3 GyHIaMEHTAIbHUM HayKOBUM
JIOPOOKOM  yCiX TMOKOJIIHb CBOIX BueHHMX (Ta IXHIX
MoTIepeTHuKIB!), axe i 31 CromiBaHHSIMH Ha TOAAJbIIE

Vkpainucexuii 6omaniunuii scypuan, 2021, 78(6)

Buctyn 3actymHuka — AKajeMika-Cekperaps — BiUIiICHHS
3aranpHOi  Oiomorii  akamemika HAH  Vkpainm  Irops
TeopriiioBrua €MenbsHOBA

MPUMHOXEHHS I[hOTO JOpOOKY, Ha HOBI BIIKPHUTTH,
TIOLIYKH, TIOJIOPO>Ki Ta 3BepiIeHHs. B yci yacu Mu Maemo
YCBIIOMITIOBATH 1 3aBKIM MaM'aTaTH, 10 CBIT HABKOJIO
Hac € HEHMOBIPHO MPEKPACHUM y CBOEMY Pi3HOMAaHITTI
KOJNBOpiB, QopMm, naHmmadrTiB, POCIUH, TBAPHH,
JOZIeH, KyJIbTYp — Ta i BCHOTO TOTO, IO y CYKYITHOCTI
TBOPUTH HEIMOBTOPHY MO3aiKy JKHMBOi IUIAaHETH 3eMIId.
A TOKpOKOBE HAONMIKEHHS 0 PO3YMIHHS TOTO, SIK CaMe
mpamroe 1e (HaHTACTUYHE PI3HOMAHITTS, HAIll KOXKCH
HaBITh MaJCHBKHN KpoK y He3Bimane — 1ie Bemmue3HUI
NPUBLIEH KOXKHOTO CHPaBKHBOTO HAYKOBLS, SIKUH
HATIOBHIOE HAC IIMPOIO PAJICTIO Mi3HAHHS CBITY, Maiike
SK y JUTSYi YacH, KOJM BCE HABKPYTH OyJI0 HOBHM,
SICKPABUM, 3aXOIUINBUM.

0. APTEMEHKO, I'. BOMKO, B. TATOBA
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Vrpaincoxuii bomaniunuii sxcypran myONTiKye OpWTIHAIBHI CTAaTTi 3 yCIX HampsiMiB OOTaHIKM Ta MIKOJOTii, a came:
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Pyxonucu npuiiMaroThesi yKpaiHCHKOIO Ta aHITIHCHKOIO MOBaMH.
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content/uploads/entire_whitepaper.pdf).

ABTOpY TIpM TOJAaHHI PYKOIIMCY HECYTh BIANOBINANbHICTH 32 PO3KPUTTS CBOIX NOpsAMHX abo HEempsMUX
(hinaHCOBUX 1 IHIIMX KOH(IIKTHUX iHTepeciB, 3MaTHUX BIUIMHYTH Ha iXHIO poOOTy. Y pyKOmHCI MarmTh OyTH
3rajiaHi Bci 0coOmM ¥ opradizailii, mo Hagand (iHAHCOBY MiATPUMKY, a TaKOX Opaixd y poOOTi OCOOMCTY ydYacTh.
3okpema, moOBHHHI 0yTH BKa3aHi IporpamMu 1a/ad0 rpaHTH, B paMKax IKHX AaBTOPH BUKOHYBAJIU AO0C/Ii/IZKeHHS.
ABTOpY MOXXYTh HaJiaBaTH iMEHa THX, KOMY, Ha iXHIO J[yMKY, HE CJIiJ| HAIIPaBJISATH PYKOIUC Ha PELEH3II0 B 3B'A3KY 3
MOXKJIMBUM, SIK TIPaBUJI0, TpodeciitHuM, KoHITiKTOM iHTepeciB. Ingopmaniro mono HassBHocTi KOHQUIIKTY iHTepeciB
penKoJerisi Mo:ke OpaTu 3a OCHOBY MPH yXBaJIeHHi pefakUiiiHuX pillleHb.

®@anbcndikanist Ta padpukanisa 1aHUX, IUIariat, a TAKOXK iHIII MOPYIIEHHS HAYKOBOI €THKH € HeNPUILyCTUMHMH.

Marepiayu, noaaHi 10 ApyKy B iHIIi BUJAHHSA YU B:Ke 0Ny0JIiKOBaHi (IIOBHICTIO 200 4YaCTKOBO), He NPUHMAIOThCS
i He po3mIsnaThes. BukitoueHHss Moke OyTH 3po0JeHe JMIe JUIst OVIAJOBUX crareil, abo SIKIIO ISl MOUIMPEHHS
HAayKOBHX 3HaHb € JIOLUUIBHOIO MyOiKaIlisl B PI3HUX JKypHAIaX YM IHIIMMH MOBAaMHM; B YCIX TaKUX BHIAIKaX MOTPIOHI:
1) 3roma BciX CHiBaBTOPIB (AKIIO BOHM €); 2) MIATBEPIKCHE IMOTOIKEHHS PEJAKTOPIB YCiX 3aly4eHHWX BHIAHB;
3) Hanme)kHI IOCHUIIAHHS Ha OPUTIHANBHI ITyOTiKaIii.

IIpu BuUKOpHUcTaHHI onmyOaikoBaHUX B Ykpaincokomy oOomaniunomy xncypnani marepiajiiB NOCHJIAHHA Ha
nyoaikaniio B Ykpaiucokomy dbomaniunomy sncyprani € 000B'A3KOBHM.

Mo penxonerii Yxpaincoxoeo bomaniunoeo sxcypuany Ha aapecy penaxiii secretary ubzh@ukr.net okpeMumu paitmamu
NOTpiOHO Hagiciath: v  MOBHMI TEKCT CTATTi (BKIIOUHO 3 PUCYHKAMH, TabmuusaMu, pedeparamu) y dpopmarax .doc,
.docx a6o .rtf; v’ marepianu 1715 eeKTPOHHOTO JOAATKY (3a HeoOXifHOCTi); ¥  CymnpoBiaHy iHpOpMAILio.

Pykomucu TOBHHHI BiATIOBIAAaTH CTHIIIO Ta PeNAKLiHHUM CTaHIApTaM Yixpaincekoeo bomawuiunozo swcypuany. pu
MiATOTOBII PYKONHCY MPOCHMO KepyBaTHCsl, KpPiM HaBeJeHHX NPaBHJI, MyOJikamisiMi B OCTaHHIX HoMepax
JKypHAJY i TOUHO JOTPUMYBATHCS 3a3HAYEHUX BUMOT 110710 ()OpMaTyBaHHSI.

1. lo posmmany mpuitMaroTbes pi3Hi 3a o6csirom ctarti. TaOmuii (CHHONTHYHI TOIIO), PUCYHKH (300paKeHHS
repOapHUX 3pa3KiB TOILIO), JIOAATKOBI Marepiain (CIMCOK JOCITIDKEHUX repOapHUX 3pas3KiB, (JIOPUCTUYHI CIHMCKH)
3HAYHOTO PO3Mipy MOXKYTh OyTH OITyOTiIKOBaHI B €IEKTPOHHOMY BapiaHTi )KypHaILy sIK eJIEeKTPOHHI I0aTKH 10 CTATTI,
3 IOCUJIAaHHSAM Ha HUX y APYKOBaHid Bepcii.

2. Po3minenns Martepiajy craTTi: v Ha3Ba CTATTi (HANIBXUPHUM, 3BHUAIHIM 32 PO3MipOM IPH(PTOM — YKPaTHCHKOK0/
AHTITICHKOI0 MOBOIO, 3aJIE)KHO BiJl MOBH CTAaTTi); v" iM'st HOBHICTIO, iHimial 0 GaTbKOBI 260 iHiIaT ZIpyTOTO iMeHi (3a
NoTpedu) Ta Mpi3BUIlE aBTOPa/aBTOPIB (BEIMKUMHU JIiTEpaMu, 3BUYAHUM 32 HACHUYCHICTIO IPUPTOM — YKpaiHCHKOIO/
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AHITiHCHKOI0 MOBOIO, 3aJIEKHO BiJl MOBH CTATTi); v TIOBHA HA3Ba yCTAHOBH, JIe BUKOHAHE 0CIIiKEHHS, 1f TOBHA MOIITOBA
ajipeca — yKpaiHChKOK/aHITIHCHKOK0 MOBOIO, 3aJI€)KHO BiJJ MOBH CTATTi, SIKIO aBTOPH IPALIIOIOTh y Pi3HUX yCTaHOBAX,
1HGPOBUM HAIPAIKOBMM iHAEKCOM MOB'A3aTH Mpi3BMINE aBTOpa i Micue #oro pobotu; v~ pedepar, KI0UOBi CII0Ba,
Mpi3BUINE Ta iHIIIaJIl aBTOpa/aBTOPiB, Ha3Ba CTATTi Ta MMOBHA Ha3Ba YCTAHOBH/YCTAHOB, JI¢ BUKOHAHO JIOCIIHKCHHS,
€JICKTPOHHA ajipeca aBTopa JJIs JIUCTyBaHHS, [I0B'S3aHA 3 IIPI3BUILEM aBTOPa *; IOCHIAHHS Ha CJIEKTPOHHUI 10AATOK
(Supplementary Material) 3a HeoOXiaHOCTi — aHIIiHCHKOIO MOBOIO; V' TEKCT CTaTTi; v CHMCOK mocuiank; ¥ pedepar i
KJIFOYOBI CJI0Ba YKPATHCHKOIO MOBOIO.

3. CTpPYKTYPHO CTaTTs Ma€ CKIAJaTHCS 3 TAKUX po3/itiB: Berynm, Martepiaau Ta Metoau, Pe3yjbraTn Ta 00roBopeHHst
(abo PesynbraT, O6roBopennsi), BucnoBku, 3a norpe6bu — Iloasiku; HanpuKiHIi MarTh OyTH BKa3aHi MPOrpaMu
Ta/ab0 TPaHTH, B paMKaX SIKUX BHKOHYBAJIOCh JOCIHIDKCHHs. B OKkpeMIX BHITaJKaX MOXKIUBA MOAU(DIKAIlisS PO3ILIIB.
TakcoHoMiuHI, (OpUCTUYHI, TPOOIEMHO-TEOPETHYHI CTATTI Ta KOPOTKI MOBIOMJICHHS MOXKYTh OyTH LLTiICHUMH, Oe3
BHJIUICHUX PO3ILITIB.

4. Bukaag TekcTy Mae OyTH 9iTKAM Ta CTHCIUM, 0€3 TOBTHUX EKCKYPCiB i TOBTOPEHb.

Texcr HagaBatu y pemakropi Microsoft Word: mpudt Times New Roman; kerp 12; MmikpsakoBwii iHTepBar — 1,5;
0e3 1epeHoCiB 1 BUPIBHIOBAHHS 32 IPaBUM KpaeM; yci TOJIst — 2 CM; CTOPIHKH PYKOITUCY MO3HAYalOThCs HACKPI3HOO
HyMEpaIi€ro.

®iznuHi BenmuyuHK cIiif HaBoxuTu B oguHMIsx Cl. s mo3HayeHHs iHTepBaly 3HAYeHb BUKOPHCTOBYBATH KOPOTKE
tupe (n-dash), nanpuknan: 5-12 cm, 60-80%. Y Tekcti noBuHHI OyTH juiie "aHriiiceki" nanku. CKOpOYEHHs CIliB
1 CIIOBOCIIONYYCHb y TEKCTi CTaTTi, B O()OPMIICHHI TaOIHUIIb i PHCYHKIB, OKPIM 3aralbHONPHIHATHX, HETIPHITYCTHMI.
3a HeoOXiJHOCTI CKOPOUCHHS MO)KHA HAaBOAMTH IIICIJIS TOTNEpeHbOro po3umpyBaHHs (Hanpukian: HarioHanbHuA
npupoxnuit mapk (HIIIT) i mami 3a Tekctom — HITIT).

HaykoBi Ha3BH TakCOHIB POCITWH 1 TpuOiB yCiX paHTIB CIiJl JaBaTH KypCHBOM i JIMIIE JIATHHCHKOIO MOBOIO.
[Tpu nepriomy iXHBOMY 3rajlyBaHHI B TEKCTI — 13 3a3HAUEHHSIM aBTOPIB TAKCOHIB, Jaili — 0e3 aBTOPiB, 32 BUHSITKOM
HOMEHKJIATYPHO-TaKCOHOMIYHHX MyOJiKarii (3a moTpedu), a TaKoK BHITAIKIB, KOJIX 1€ CIiJ 3pOOUTH Ui YHUKHEHHS
TAaKCOHOMIYHOT HESICHOCTI YW IUTyTaHWHH. PaHrM TakcoHiB (HampHkian, subg., subsp., var. TOIIO) CIiJi HAaBOAUTH
npssmuM pudrom. [Tpu nepiiomy 3ragyBaHHI BUIIB Ha3By POy NOTPIOHO HABOAWTH MOBHICTIO, HaJasll CKOPOUYBaTH
JI0 OftHi€T JTiTEpH, 32 BUHATKOM THX BHIIAIKIB, KOJIM PEUCHHS PO3IOYMHAETHCS 3 JTJATHHCHKOT Ha3BH a00 7K KOJIM HAEThCS
PO BH[IH, 110 HAJIEKATh JI0 PI3HUX POJIB, HA3BH SKHUX IMOYMHAIOTHCS 3 OJHAKOBOI JIiTepH. Y miamucax g0 Tabiuipb Ta
PUCYHKIB pOZIOBI HA3BU POCIHUH 1 IPpUOIB HE CKOPOUYIOTHCS (BUKITIOUCHHS — ITEPETiK KUTBKOX BHIIIB OHOTO POLY).

ImMeHa Ta cKOpOUCHHS iIMEH aBTOPiB TAKCOHIB POCIIMH CIIiJ| cTaHaapTu3yBsaru 3a The International Plant Names Index
(http://www.ipni.org/), Ha3BH Ta aBTOPIiB TaKCOHIB TpubiB — 3a MycoBank (http://www.mycobank.org/quicksearch.
aspx), BapiaHT TEXHIYHOTO O(OPMIICHHSI PEHAKIIisl 3aJIUIIa€e 32 CO00K0. SIKIO B HA3Bi CTATTI HABOJSITHCS HA3BH BHUJIIB
(abo iHMHX TAKCOHIB JIO POIOBOTO PaHTY BKITFOYHO), aBTOPIB TAKCOHA HE BKa3yBaTH, a B Ty’KKaX 00OB'SI3KOBO HABECTH
poanHy 200 TAKCOH BHUILOTO PaHTy, 10 SKUX Lei BU (BUaK) a00 1HIINH TakcOH (1HII TAKCOHU) HaJIeXaTb. Y pedeparax
aBTOPH TaKCOHIB HE HABOIATHCA. SIK BUKITIOUCHHS, aBTOPH TAKCOHIB MOXKYTh OyTH HaBeJeHI B Ha3Bi Ta/abo pedeparax
TUIBKM Y HOMEHKJIATYPHO-TAaKCOHOMIUHHMX CTaTTSAX 1 JIMIIE TOMI, KOJIM I iHQOpMalis € KPUTHYHO BaXKJIMBOIO 3
HOMEHKJIATYPHOT TOUKH 30pY.

VYV pa3i Mop¢oNOTIYHNX, aHATOMIYHHX, MAJIHONOTIYHUX Ta IHINMX JOCTIHKEHb CIiJ YiTKO BKAa3yBaTH KiUIBKiCTh
BUKOPHCTAHUX POCJIHMH, 3pa3KiB TOINO, HA OCHOBI SIKHX NMPOBOIWJIN A0CTizKeHHsI. OOOB'S3KOBO IHTYIOTHCS
eTHKeTKH a00 iHIi ifeHTH(]iKaTOPH BUKOPHCTAHUX repdapHUX 3pa3KiB abo iHIMX 00'€KTiB 30epiraHHsd, 3 SKUMHU
MIPAIIOBAB aBTOP; SIKIIO 3pa3KH YMCEIbHI, BKa3y€eThCs JMIIe Micie 30epiranns (repOapiii, KOJIEKIist) 1 HOMEpH 3pa3KiB.
ETHKeTKH IUTYIOTHCS IIOBHICTIO, MOBOIO OPHTIHANY 13 3a3HaUCHHSAM (32 HAsIBHOCTI) HOMepY 3pa3ka abo Oapkoxy (ITpux-
KOJTy, IHBEHTApHOTO HOMEpPY) Ta aKpoHIMY repOapiro, B SIKOMY BOHH 30epiraroThCs; IpH NUTYBaHHI 3pa3KiB 3 0a3 JaHUX
repOapiiB ampeca (eIeKTPOHHA JIOKai3allis a00 CICKTPOHHUH IMCHTH(IKATOP) 300paskeHHS HABOIUTHCS 32 BUMOI'aMHU
neBHOTO repbapiro abo 6a3u 1aHnX. AKpoHIMH repOapiiB HUTYIOThCS 3a Index Herbariorum (http://sweetgum.nybg.org/
science/ih/) abo 3a Bumanuam [ epoapii Vkpainu (2011) (http://www.botany.kiev.ua/doc/Herbarium_Ukr_2011.pdf).
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MarepianamM 1mog0 mepuioi 3HAXiAKHM BUAY 4YH POy pociuH i rpubiB Ha TepurTopii Ykpainm abo Oyab-sikoi
iHIIOT KpaiHW penakiis Hajae npioputer. PimieHHst mogo myOsikaiii KOPOTKUX IIOBIIOMIJIEHb PO HOBY 3HAXIAKY
paHillle 3apeecTpOBaHUX TAKCOHIB PEAKOJICTisl IPHIMaE Ha CBil pO3Cy, OKPEMO Ul KOKHOTO BHIAJIKY. BHHATKOM €
TMOBIZIOMJICHHS ITPO HOBI1 3HAX1JKH BUJIIB, BKIIFOYCHHUX /10 YepBOHOT KHUTH YKpaiHH.

JlireparypHi r:kepesia ciiix HaBoauTH y TeKeTi y Takuid cnoci6: [1.I1. IBanenko (Ivanenko, 2002); (Ivanenko, 2002);
(Ivanenko, 2002, 2014a, b; Jones et al., 2004; Petrenko, Sydorovych, 2010), Jones (2008), (Jones, 2008), (Chervona...,
1996, 2009; Opredelitel..., 1987; etc.) Tomo. Ilpu nuTyBaHHI TEKCTOBOrO (parMeHTy abo IHIIMX KOHKPETHHX
KOMIIOHEHTIB ITyOmiKarii (Harmpukiaa, 300pakKeHb, MEePIIOONHCIB TOIIO) OakKaHO BKa3yBaTH CTOPIHKY abo BiIMOBIiTHI
CTOPIHKHM IIUTOBAHOTO Jpkepena; Hanpukian: (Sydorovych, 2010: 158). Skmio omHOYaCHO HABOIUTHCS JCKIUTbKA
MTOCHJIaHb, CITiJ JOTPUMYBATUCH XPOHOJIOTIYHOT ITOCITiJOBHOCTI.

V "BucHoBKax" HaJaBaTH JIUIIE OCHOBHHH ITiICYMOK POOOTH, MiJKPECIUTH 11 HOBH3HY Ta 3HAYYILICTh, 3aIIPOIIOHYBATH
HAaIpsIMKH TTOJAJIBIINX JIOCII/DKEHb; YHUKATH iH(popMallii, mojjanoi B TekcTi Ta pedepari.

VYei marepiany, SiKi IUIAHYEThCS ONPHJIIOAHIOBATH K €JeKTPOHHI J0aTKH, HEOOXiJHO HaaaBaTH OJHOYACHO 3
OCHOBHHUM pyKorucoM. [lepekoHaiiTecs, o i MaTepiain 3raayloThCs y TEKCTi CTaTTi.

Penakuis 3aauuae 3a co0010 NpaBo BHOCUTH Y TEKCT 3MiHM, fIKi He BILIMBAIOTh Ha 3MIiCT, BKJIaJeHH Y HHOTO
aBTOPOM.

Enexrponnuii Qaiin pykonucy crarTi MOBHHEH MarH Ha3By, sika BIAINOBIJae TpaHCHiTepalii JATHHUIECIO Npi3BUINA
TepIIoro aBTopa, Hampukiaz, "Petrenko".

5. TaGauni MatoTh HABOIUTHCA Y TEKCTI TICIIS TIEPIIIOTO MTOCHIIAHHA. SIKIIT0 TaOHIIA TEPEeXONTh Ha HACTYITHY CTOPIHKY,
il He po30MBaTH, TOJIOBKY HE ayOiroBaTH. [0JOBKHM TaONHIL MOBHHHI TOYHO BiMOBiAaTH 3MicTy rpad. Marepiai,
HaBEeIEHUH Y TaOMHUILIX, HE TOBHHEH TyOIIOBATHCS B TEKCTI, aJle MOXKe OyTH YaCTKOBO BUKOPUCTAHUH ITPH 0OTOBOPEHHI
pe3ynbTariB. Hazea koxxHOT TaOJHIII HABOJUTHCS MOBOIO CTATTi (SIKIO CTATTS HE aHNIIIHCHKOI MOBOKO) Ta AaHTIIIHCHKOIO;
Ha3BHU POJIB (AKIIO €) HE CKOPOUYIOTHCS. TabmwIli B eIeKTPOHHOMY JOAATKY (32 HaSBHOCTI) HyMEpyBaTH HE3aJIEKHO Bif
TabIMIb y TEKCTi 1 Mo3Ha4YaTH 3 gogaBaHHsM Jiitepu E: Tabmuus El. Tomo.

Yci YMOBHI [TO3HAUKH Ta CKOPOUCHHS TIOBHHHI OyTH po3IIM(pOBaHi y BUHOCKAaX TaOJIHIl, HABITh SIKIIO BOHHU TaKOXK
po3mudpoBaHi B TEKCTi (IIPOTE, SAKIIO BOHU BUKOPHCTOBYIOTHCS B HACTYITHUX TAOMHUIIX, MOXKHA 3POOUTH II€ JIHIIC Y
nepiuii Tadnuii).

6. LmocTpamii aBTop po3Mmillye B TEKCTi CTAaTTI MiCIs MEPIIOTO MOCHIAHHSA Ha HUX (po3Mip ychoro (aiimy crarti 3
pucyHkamu B penakropi Word He moBuHeH nepeBuityBatu 15 Moaiit). Ha koxxHMI prcyHOK HEOOXiIHI IOCHIJIaHHS B
TeKCTi cTarti. Marepian, HaBeJeHUI Ha pUCYHKaX, HE Ma€ TyOmroBaTuCs B TeKcTi. OMHOTHITHI PUCYHKH Ta JiarpaMu
MMOBHMHHI Oy TH BUTPUMaHI B OfIHAKOBIi cTruticTuil. KokHa Bich HOBUHHA Oy TH IIO3HAYCHA Ta MATH OTMHHUII BUMIPIOBAHHS,
TOBIIMHA JiHIA HE MOXKe OyTH MEHIIO0 32 | TT.

Koxwy imocTpartito moTpiOHO HaliCIaTH OKPEMHUM IIOBHOPO3MIPHUAM eNIEKTPOHHUM (aiiioM y (popmari, mo mixrpumye
MOKJIMBICTh pegaryBaHHsl i MakcHMaJbHO 30epirae merami ("Petrenko Fig01", "Petrenko Fig02" tomro). st
UTFOCTpAaIii, o MICTITh TeKCT (Iiarpamu, Tpadikm), IepeBara HagaeThCcs BEKTOpHUM (popmaram (.pdf, .svg, .eps), abo
"pimauM" popmaram nporpam, B SKUX BOHM Oynu ctBopeHi (.xls, .psd, .ai). PactpoBi inmtoctparii (ororpadii) marors
OyTH 9iTKMMU Ta KOHTPACTHUMH, 3 PO3AiabHoI0 30aTHicTIo Bix 150 10 300 mikceniB va mroiiM. IITydne migBumeHHsS
PO3AIIBHOT 371aTHOCTI HETIPUILYCTHME.

LimrocTpanii, siki He BiinoBigawThL BHIe3a3HaYeHUM BUMOTaM, 10 IPYKY He IPUHMAIOThCsl. 300paskeHHs y popmari
Jjpeg (.jpg) ciin 30epiraté B pexxumi "MakCUMaIbHAN". SIKIIO PUCYHOK CKITaJa€ThCs 3 NEKITBKOX LTIOCTpamii, KOXKHE
OKpeMe 300pakeHHsI T03HaYaTH BeJMKHMH NMPSIMUMU JAaTHHCHKUMU JiTepavu mpudTom Times New Roman.

KoskHa i1rocTpaltist cympoBOIKY€EThCS ITIAMTUCAMH YKPaiHCHKOIO (SIKILO CTATTS HE aHIVIIHCHKOI0 MOBOIO) Ta aHIIIHCHKOIO,
HaINpuKIaz;

Puc. 1. Cannabis ruderalis. A: xinoda kBiTKa; B: 4oiioBiua KBiTKa
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Fig. 1. Cannabis ruderalis. A: pistillate flower; B: staminate flower

VY mignucax ciiJl MOSICHIOBAaTH 3HAYeHHs BCIX YMOBHHUX MO3HAuoK; 110 Mikpodororpadiii morpiOHO BKazyBaTu
30inmpIIeHHs (Y BUIIAII TEKCTOBOTO TOSCHEHHS Ta/abo mo0pe MOMITHOro mMacmTaOHOro mTpuxa abo MacmrTaOHOT
JIHIAKN), HA3BH POJIB HE CKOPOUYBaTH.

PucyHkH B €JE€KTpOHHOMY JIOAATKy (32 HAsBHOCTI) HyMEpyBaTW HE3aJeXKHO BijJl PUCYHKIB y TEKCTI i IO3Ha4aTd 3
nmonasanHsaM qitepu E: Puc. El. Tomo. Yci yMOBHI TIO3HAUKK Ta CKOPOYCHHS MOBHHHI OyTH po3mmdpoBaHi, HaBITh
SIKIIIO BOHHM TaKOXK po3mH(poBaHi B TEKCTi (IIPOTE, SIKIO BOHM BHUKOPHCTOBYIOTHCSI B HACTYITHHX PHCYHKaX, MOXKHA
3pOOUTH 1€ JHIIE Y IMiIIHICY 0 MEPIIOTO).

7. Cniicok MOCHJIAHB Ma€ MICTUTH JIMIIIE TIPOIIUTOBAHI JOKepena 1 CKIIaJaThCs 3a JIATHHCHKOIO abeTkoro. [lyoOmikamii
OJIHOTO aBTopa (200 TPYIH THX XKE aBTOPIiB) PO3MIIIYIOTHCS B XPOHOJIOTIUHIHM MOCIIOBHOCTI. SIKIO MTPOTSTOM pOKY
oIyOIIIKOBaHO AEKIJIbKa Mpallb, BOHU MIO3HAYAIOTHCS BIIMOBIIHO JIiTepaMH a, b, ¢ TOLIO; 111 JIiTepU BKa3yIOThCS TIOPSLIT
13 pokom my6mikarii (1970a, 1985b Tomro). SIKmIo nuTyeThCS He TiepIiie BUIAHHS TIEBHOT ITpalli, 11 MOTPpiOHO 3a3HAYNTH
(4-te Bum., 4" ed. Tormo). Y MOCHIAHHSX CJiJ HABOAMTH BCIX aBTOPIiB POOOTH, HE3aIC)KHO Bil TXHBOI KiNBKOCTI
(3a BHHSTKOM CIIUIBHOTO aBTOPCTBA KOHCOPIIiyMiB, Harpukian, Angiosperm Phylogeny Group — APG, Tomo). Ilpu
nocwinanssx Ha "®nopu", "UepBoHI KHUTH'" TOIIO, IMTYBAaHHS TIOYMHATH 3 AaBTOPa/aBTOPiB 00POOKH IIEBHOTO TAKCOHA
a00 TaKCOHIB, IO PO3TIIATAOTHCS.

[pami, omy6IikoBaHi JIATHHHUIICIO, ITOJAFOTHCS MOBOIO OpHTiHAIY. JIJIst TIpalh, OmyOTiKOBaHUX KHPHITUIICIO, HEOOX1THO
MojIaBaTl TpaHCIITepoBaHUK abo mepekiajgeHuil naruHuiero Oiomiorpadiunuii ommc. TpaHciaiteparop, skum
000B'SI3KOBO CJIi/l KOPHCTYBATUCS, PO3MIILCHUI Ha callTi Ykpaincvrkoeo bomaniunozo acyprany: http://ukrbotj.co.ua/
tools. 3BepHiTh yBary: TpaHcIiTepallisi MOCHJIaHb YKPaiHCHKOIO 1 POCIHChKOI0 MOBaMH BijpisHsieThes. [IpizBuina
aBTOPIB TPAHCIITEPYIOTHCS TaK, SIK BOHM HABOAATHCS CaMUMH aBTOpaMH (TIOTPIOHO Opi€HTYBAaTHCS HA aHIIIOMOBHI
pedepaTi HEUIOAABHO OIMyOIIKOBAHUX IMpallb IIUX ABTOPIB; JIJIsI HOMCHKJIATYPHO-TAKCOHOMIYHUX POOIT — TAKOXK Ha
CTaHIApTHY JIaTHHI30BaHy (opMy mpi3Buma). SKmo mpans (kHUTa, aBropedepar, 30ipka MarepialiB KoH(pepeHIIii)
oryOIikoBaHa, HAMPUKJIA[], YKPaTHCHKOIO MOBOIO, aJie MA€ TaKOXK OPUTiHAJIbHY Ha3BYy aHINIIHCHKOIO, JIATHHCHKOIO TOLIO
(HaBemeHy HA THTYJIIEHOMY apKyIlIi KHATH a00 B pedepari), ToO BapTO HABECTH ii 3aMiCTh TPAaHCITITEPOBAHOI.

VY pasi morpebm HeomyONiKOBaHI MaHI MOXXYTh HAJaBaTHCS JIMIIE y TEKCTI CTaTTi 3 MPHUMITKOIO "TepCOHAIbHE
MOBiIOMJICHHS", TIJIBKH 3a 3roI00 0coOH, M0 Hajana iHpOpMAaIlilo 1 3 Mmo3HaYeHHsAM Iiiel ocodOu. llutyBaHHs

nn

JUCEePTAIiHNX POOIT 1 3BITIB Y CIIMCKY IMOCHIAHb HAZABaTH 3 MMO3HAYKO0 "pykomwmc", "manuscript".
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9. Cynposigna indopmanis

Ha okpemomy apkymri (okpemum ¢aitiom "Petrenko Info") 060B'si3koB0 HafalThCsl BiJOMOCTI PO BCiX aBTOPIB
crarTi: v npi3BuIle, iM's Ta 1o 6aThKOBi TOBHICTIO YKPATHCHKOKO Ta aHITIHCHKO0 MOBaMH (OKPEMO MO3HAYAETHCS aBTO,
AKMI TUCTYBaTHMEThCA 3 PeaKiiero); v HAYKOBHH CTYIiHB i mocana; v  imeHTH]iKaTOpu aBTOPiB y MiXKHAPOTHOMY
peectpi Buennx ORCID; v* koHTakTHI HOMepH Tese(oHiB; v aJpecH eIeKTPOHHOT HOIITH.

Jlo crareii acipanTiB 000B'I3K0Ba peKOMEH/1allisi HAYKOBOTO KEPiBHHUKA.

10. IIpami, B SIKMX OMMCYIOTHCS HOBi TAKCOHHW, NMOBMHHI MICTHTH iH(oOpMalito npo repbapii, 10 SKOro 37aHO Ha
30epiraHHs TOJIOTUIIH X TaKCOHIB. [30THIHN epenatoThes 1o HarionansHoro repbapiro Yipainu (repbapito [HeturyTy
6oraniky iMeni M.I. Xonognoro HAH Vkpainn — KW). Ilpu nosinomiienHi npo ¢uiopucruyni 3Haxiqkm y crarTi
HEeOoOXiTHO BKa3aTH, y TepOapii kol HaykoBO1 yCTaHOBH 30epiratoThCst repOapHi 3pa3Kku, a TakoXK, 3a HASBHOCTI, HaJ[aTH
iXHI yHIKaJbHI ineHTH(diKaTopH (HAIPUKIaZ, HOMEPH 300piB TOTO YM IHIIOrO KOJIEKTOopa abo Oapkoi, iHBEHTapHHH
HOMep repOapito abo iHmmil nudposuit ineHTH(IKATOD).

SIkmo B CTaTrTi 3raayeThCcs MpO CIeIialibHe BUKOPHCTaHHS (M0oOyBaHHS, 30MpaHHS) Y HAayKOBUX IUIAX 00'€KTiB
YepBoHOT KHUTH YKPAiHH, y PEIaKIlif0 HEOOXITHO HAATH KOO JTO3BOJY 3TiHO 3 3aKOHOM YKpainu mpo UepBoHy
kauTy Yipainu (https://zakon.rada.gov.ua/laws/show/3055-14, mus. Po3nin V).

11. Peectpanis nn¢posoro inentudikaropy o0'exry (DOI) st crareit, mo myOmiKyoTecs B Vkpaincokomy bomaniunomy
JicypHani Moxe OyTH TUIaTHOMO (OJM3BKO 3 yM. O. 3@ CTaTTI0). YMOBH CIUIATH PEOAKI[isl MOBIIOMIISE aBTOpPAM IiCIIs
HOPUHHSTTS CTATTI 10 APYKY.

Crarri, opopmiIeHHs SIKHX He BiANMOBiTa€ mpaBuiaaM, He IPUHMAIOTHCS 1 HE PO3IIISAAIOTHCSI.

[TopaHi pyKonucH niyuisraoTh OJJHOCTOPOHHBOMY "citinomy" perieH3yBaHHIo (single-blind review) 1BomMa perieH3eHTaMu
Ta HAyKOBOMY PEIaryBaHHIO.

Penxoneris 3anumiae 3a co00r0 MpaBo Ge33amepeyHO BiIXHJISATH CTATTI HA OCHOBI HETaTUBHUX aHOHIMHHUX a0o0
BIIKpUTHUX PEIeH31H UM eKCIIEPTHUX BUCHOBKIB WIEHIB peaKoserii abo iHmmx (axiBIliB.

ABTOpH 3000B's13aHi HaaBaTH OOTPYHTOBAHI Ta apryMEHTOBaHI Bi/IMOBi/Ii Ha 3ayBa)KCHHS PEIICH3CHTIB Ta HAYKOBOTO
penakTopa.

IMicis1 moBepHeHHs ABTOPAMH OCTATOYHOI BEPCTKH 3MiHHU /I0 TEKCTY He NPUIIMAIOThCS.

[lpaBuna nasi aBTOpPIB AHDIIHCHKOIO Ta YKPAiHCHKOKD MOBaMU B CICKTPOHHOMY BHIVISII  JOCTYNHI Ha
https://ukrbotj.co.ua/guidelines
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