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First report of Neoramularia bidentis for Ukraine and notes on
several rare Ramularia species (Ascomycota)

Tetiana V. ANDRIANOVA

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2 Tereshchenkivska Str., Kyiv 01004, Ukraine
tand@darwin.relc.com

Andrianova T.V. 2020. First report of Neoramularia bidentis for Ukraine and notes on several rare Ramularia species
(Ascomycota). Ukrainian Botanical Journal, 77(1): 3—-15.

Abstract. Several noteworthy species of the genera Neoramularia and Ramularia (Mycosphaerellaceae) were recorded in August
2018 in the territory of Prypyat’-Stokhid National Nature Park (Volyn Region, Liubeshiv District, Ukraine). Neoramularia bidentis, a
species so far only known from South Korea and Poland, was collected on withering leaves of Bidens frondosa (a new host species).
Ramularia crepidis on Crepis tectorum was recorded only for the second time in Ukraine since the 1950™ and R. gnaphalii was
found on a new host plant, Laphangium luteoalbum. The latter species was so far known from Ukraine only on Omalotheca sylvatica
(Gnaphalium sylvaticum) and Gnaphalium uliginosum from Kyiv Region collected about 45 years ago. The plant pathogenic fungus
R. lysimachiae on leaves of Lysimachia vulgaris was found to be abundant in Volyn Region. All species are described, illustrated with
original scanning electron microscope micrographs, supplemented with host range, distribution data and comments.

Keywords: Bidens, Crepis, fungi, Gnaphalium, Lysimachia, morphology, Mycosphaerellaceae, plant pathogens, Volyn Region
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Amnppianosa T.B. 2020. Ilepma 3naxinka Neoramularia bidentis B YkpaiHi Ta HOTATKHU L10/10 AeAKUX piAKicHuX BuaiB Ramularia
(Ascomycota). Yxpaiucekuii 6otaniunuii xxypuain, 77(1): 3—15.

[actuTyT 60Tanikn iMm. M.I. Xononxnoro HAH VYkpainu

Byil. Tepemenkierka 2, KuiB 01004, Ykpaina

Pedepar. Ha tepuropii Hamionansroro npupoanoro napky "[Ipum'ate-Croxin" (Bommnacska 06m., JlobeniBebkuii p-H, Ykpaina)
y cepmHi 2018 poky 3apeecTpoBaHO HYOTHUPU MAJNOBIIOMHUX BHIOU pomiB Neoramularia 1 Ramularia (Mycosphaerellaceae).
Neoramularia bidentis, no ceoronni Binomuii e 3 IliBgennoi Kopei ta ITonbii, B Ykpaini ynepiie 3i0paHnii Ha B'sUINX JIMCTKaxX
Bidens frondosa (noBa >xuBHIIbHA pociuHa). Ramularia crepidis 3Halinenuii Bapyre B Ykpaini 3 1950-x pokis, Binmiuenuii Ha Crepis
tectorum. Ramularia gnaphalii BusiBNeHni Ha HOBIH *UBUIBHIN pociuHi — Laphangium luteoalbum; Bun OyB 3HaiineHuii B Ykpaini
Ha Omalotheca sylvatica (Gnaphalium sylvaticum) i Gnaphalium uliginosum maiibxe 45 pokiB Tomy 1 Tinbku y KuiBCbKiii 00acTi.
®diromatorennuit Bun R. lysimachiae 3i0paHo Ha nucTkax Lysimachia vulgaris, MacoBuid HOTO PO3BUTOK BiAMideHO Y BomuHCHKIN
oOmacti. Bei Buam mpoimocTpoBaHi opUriHaabHUMHU (oTorpadisMu, 3poOIeHIMHU 32 JOMOMOTOI0 CKaHYBaJbHOTO €IEKTPOHHOTO
MIKPOCKOIIa, U1l HUX HAJIaHO OITMCH, JaHi II0A0 iIXHBOTO IOIIMPEHHS, HaBEeACH] KUBUIbHI POCIHHH.

Kurouosi cioBa: Bomuncbka o0macth, rpubu, Mopdonoris, maroreHu pocnuH, Bidens, Crepis, Gnaphalium, Lysimachia,
Mycosphaerellaceae

© 2020 T.V. Andrianova. 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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Introduction

The examination of the diversity of phytopathogenic
micromycetes is important as it enables one to estimate
the fungal interactions with plants and the environment,
as well as to predict changes in ecosystems. The family
Mycosphaerellaceae comprises about six thousand
species and is amongst the largest groups of Ascomycota.
These micromycetes are predominantly plant pathogens
that can cause leaf lesions, fading and dying of leaves
and whole plants, besides some pathogens of fungi,
endophytes and saprotrophs (Vasil'evsky, Karakulin,
1937; Tomilin, 1979; Braun, 1998; Videira et al., 2016).
The diversity of mycosphaerellaceous fungi is in general
huge and still under the investigation in Ukraine. At
the same time, fluctuations in climatic factors have led
to drier and hotter summer seasons in forest and forest-
steppe zones, provoking the migration and invasions of
new and rare species of fungi.

Materials and methods

Infected plants with lesions were collected in the
north of Ukraine, on the territory of Prypyat’-Stokhid
National Nature Park near Buchyn, Liubyaz’, Selisok
and Svalovychy villages (Volyn Region, Liubeshiv
District) in August 2018. This protected area is a part of
the Ukrainian Polissya (Western Polissya) and stretches
along the Prypyat’ River and a part of its tributary, the
Stokhid River.

The fungal specimens were examined under a
dissecting microscope (DM) and by standard light
microscopy (LM), finely cut and mounted in water or
5% aqueous lactic acid solution and 1% cotton blue in
lactophenol, respectively. Samples for scanning electron
microscopy (SEM) were coated with a thin layer of
gold and palladium by ion beam sputtering coater JFC-
1100. Images were obtained under the scanning electron
microscope JEOL JSM-6060 LA.

Analyses of the general distribution of the studied
fungi were based on the data from various bibliographic
sources and publications, as well as databases available
through the Internet: USDA Fungal Database (Farr,
Rossman, 2019) and Mycology Collections Portal
(MyCoPortal, 2019).

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

Results and discussion

During the course of field studies in Prypyat’-Stokhid
National Nature Park, Neoramularia bidentis Shin &
U. Braun, a fungal species new to Ukraine, was found.
This species had been supposed to be allied to the genus
Cercospora Fresen. (Shin, Braun, 1993). Recently it is
provisionally placed in Ascomycota, [ncertae sedis,
according the Index Fungorum (Index Fungorum, 2019).
The phylogenetic position of N. bidentis and the whole
genus Neoramularia U.Braun in general is still unknown.
Moreover, several noteworthy species of the genus
Ramularia Unger (Mycosphaerellaceae, Capnodiales,
Ascomycota) were collected in the park as well.

Detailed descriptions and notes on micromorphological
characters and the distribution of Neoramularia bidentis,
Ramularia crepidis Ellis & Everh., R. gnaphalii
(P.Syd.) Karak. and R. lysimachiae Thiim. are provided,
supplemented by the photographs of specific symptoms
(under the dissecting microscope) and micrographs of
morphological structures (under the scanning electron
microscope).

1. Neoramularia bidentis Shin & U. Braun,
Mpycotaxon 49: 352. 1993. (Fig. 1)

On living and fading leaves. Leaf spots oblong to
angular, irregular, 2-3 mm across, brown to hazel,
small, scattered and without distinct margins; older
lesions dry, irregular, scattered, developing along the
veins and limited by main veins, 3—5(-6) mm, tan to
brown, with dark brown to reddish brown margins,
0.5 mm wide, without halo; sometimes older lesions
more delicate, parchment-like and depressed in the
center of initially infected tissues, lesions on the lower
surface of leaf concolorous, with convex, dark brown
margins; lesions bearing greyish white or yellowish
white caespituli on both sides of the leaves. Mycelium
immersed, hyphae colorless, septate, 1-2 pum wide;
subepidermal hyphae growing into leaf stomata, bearing
outward projecting conidiophores or erumpent through
collapsed epidermal cells, single or in small, loose
groups, mainly hypophyllous. Conidiophores colorless,
cylindrical, (10-)12-25(-30) x 3.5-4.5(-6) um, straight
or slightly sinuous, smooth, simple or rarely branched,
usually with a single septum or unicellular and hence
functioning as a conidiogenous cell; with swollen base
and slightly tapering toward a rounded apex, provided
with slightly papillate scars. Conidiogenous cells
colorless, holoblastic, terminal, subcylindrical, showing
minimal percurrent enteroblastic proliferation, followed
by replacement apical wall-building, collarettes small,
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or sometimes with several sympodial proliferations and
inconspicuous conidiogenous loci where conidia have
been seceded (scars); conidiogenous loci unthickened
(viewed under the LM), slightly prominent, 0.2—0.5(-1.0)
pm high and 0.8-1.0 um diam., with a collarette where
the walls of conidiogenous cell and conidium were
joined prior to secession, looking like a rupture of the
conidiogenous cell wall, with initially fine crenulated
edge or with an involute sinuous edge in older loci,
up to 0.2 pm wide, forming a shallow central crater
(viewed under the SEM). Conidia colorless, solitary or
catenate, often in unbranched connected chains, where
conidia may also function as conidiogenous cells while
still attached, producing further conidia, resulting in
long chains of spores; single conidia subcylindrical to
cylindrical, fusiform, 12-24(-32) x 3.0-5.0 um, smooth
to sparsely verruculose, rough (LM), with sparsely
granulate protuberances, 0.1-0.3 pm diam. (viewed
under the SEM); unicellular or 1-2-septate, not narrower
at the septa; apex rounded and minutely tapered at place
of conidial junction (terminal hilum), basal end tapered
and truncate; hila (scars) inconspicuous or raised up to
0.1-0.2 um (SEM).

Distribution in Ukraine. On living and withering
leaves of Bidens frondosa L.: Volyn Region, Liubeshiv
District, Prypyat’-Stokhid National Nature Park,
Svalovychy wvillage, 51°52'N, 25°38°E, Svalovychy
wood plot, Spalenyi Mist parcel, Alnus glutinosa (L.)
Gaertn. forest, beside a runnel, August 14, 2018,
T.V. Andrianova; KW-M71185.

General list of host plants. Bidens tripartita L.
(type host), B. frondosa L. (new host reported here)
(Asteraceae).

General geographical distribution. Asia: South
Korea. Europe: Poland, Ukraine.

Notes. New to Ukraine.

The fungus Neoramularia bidentis was described
on Bidens tripartita L. from Asia, South Korea (Shin,
Braun, 1996) and found in various localities of this
country (Kim, Shin, 1999). The species was collected
on the same host plant in Poland about a decade later
(Ruszkiewicz-Michalska, Wotczanska, 2008). Observed
short conidiophores and catenate conidia of N. bidentis
in the Polish specimens were similar to characteristics of
reproduction structures in the Korean ones, and the finding
was supported by one of the species authors, U. Braun.
Since then this fungus has not been observed in other
countries and on other host plants of the genus Bidens L.

Yipaincoruii 6omaniunuii scypnan, 2020, 77(1)

In a recent survey of more than 80 pathogens invading
cosmopolitan weeds B. pilosa L. and B. subalternans
DC., N. bidentis has not been discovered amongst them
(Guatimosim et al., 2015).

Collected specimens of this species on B. frondosa (an
alien species of North American origin) in Ukraine are
morphologically similar to the descriptions and drawings
in Shin & Braun (1996) as well as Braun (1998) and
Ruszkiewicz-Michalska & Wotczanska (2008). Study
of micromorphological structures under the scanning
electron microscope showed that the conidia are not
just smooth but have sparsely verruculose, rough walls
(Fig. 1D, E) and the observed conidiogenous scars
(loci) have low, crenulate to sinuous edges and a small
crater in their center (Fig. 1F, H), which distinguish
this species from the genus Ramularia. The features of
N. bidentis conform well with the current concept of the
genus Neoramularia that is characterized by straight
conidiophores with terminal, polyblastic, percurrent and
sympodial conidiogenous cells, not thickened or darkened
conidiogenous loci, solitary and catenate conidia (Videira
et al., 2016). The studied fungus N. bidentis belongs
to a group of Neoramularia species characterized by
producing catenate conidia, such as N. esfandiarii (Petr.)
U. Braun and N. phragmitis (Nagorny) U. Braun.

2. Ramularia crepidis Ellis & Everh., Journal
of Mycology 4(4-5): 46. 1888. — Ramularia eximia
Bubak, Sitzungsberichte der Koéniglichen Boéhmischen
Gesellschaft der Wissenschaften 12: 18. 1903. (Fig. 2)

On living and fading leaves. Leaf spots on both
sides of living leaves, at first orbicular or irregular, 1-2
mm across, greenish grey, small, scattered and without
distinct margins; later becoming dry, angular, sometimes
orbicular, scattered, developing along the small veins
and limited by them, 3-5 mm, tan to light brown, the
same lesions on lower surface of the leaf appearing as
small diffuse dark greenish or brownish areas; sometimes
surrounded by a narrow, dark brown halo; when
numerous leaf lesions causing irregular, mottled, pale
yellowish brown necrotic patches with some darker areas,
bearing greyish white caespituli on both sides of leaf.
Mycelium immersed, hyphae colorless, septate, 2—-3 pm
wide, forming stromatic, colorless, small, subglobose
hyphal aggregations in leaf tissues, 16-25 um diam.,
aggregations subepidermal or partly superficial, gradually
widen the leaf stomata apart and slightly protruding,
giving rise to upward-projecting conidiophores in small
to large tufts, loose or dense, mainly hypophyllous.
Conidiophores colorless, subcylindrical to cylindrical,
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Fig. 1. Neoramularia bidentis.

Symptoms on leaves (DM). A: lesions of N. bidentis on the upper and lower leaf surfaces of Bidens frondosa. Scanning electron
microscope images. B: general view of conidiophores and conidia in chains on the leaf; C: conidiophores with attached and seceded
conidia; D: conidia; E: detail of a hilum (scar) on a sparsely granulate conidium; F, G: short conidiophores with conidiogenous loci
(scars); H: conidiogenous cell with attached conidium (conidial base visible at the top) in process of seceding and an older projected
conidiogenous locus (scar)
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Fig. 2. Ramularia crepidis.

Symptoms on leaves (DM). A: lesions of R. crepidis on the upper and lower leaf surfaces of Crepis tectorum. Scanning electron
microscope images. B: general view of conidiophores with a few conidia on the leaf; C: conidiogenous cell showing a scar of a
conidiogenous locus; D: conidiophore fascicle on the lower surface of the leaf emerging through a leaf stoma; E: septate older
conidia with sparse and weak ornamentation of the cell walls; F, H: apexes of conidiogenous cells with sympodial proliferations
and conidiogenous loci, showing scars with low, smooth periclinal rims; G: muricate 2-celled conidium showing two terminal hila
(scars); I: detail of a hilum (scar) on an ornamented conidium
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straight or sinuous, without or with a few geniculations in
the apical part, (10-)15-40 x 2.5-4.0(—4.5) pm, smooth,
simple, with up to 2 septa. Conidiogenous cells terminal,
colorless, holoblastic, with one or a small number of
sympodial proliferations and conspicuous conidiogenous
loci (scars), thickened, pigmented (viewed under the
LM), 0.8-1.2 pm diam., each with a low, smooth
periclinal rim, 0.1-0.2 pm wide, where the walls of the
conidiogenous cell and conidium are joined prior to
secession, with a slightly sinuous edge, and a slightly
bulging dome in the central part of delimiting septum,
with a barely noticeable crater between the periclinal rim
and dome; older scars with a flatter central dome (viewed
under the SEM). Conidia colorless, single or catenate, in
simple, short chains, produced holoblastically; individual
conidia ovate-oblong, fusiform-ellipsoid to fusiform-
cylindrical, (8-)11-23(-33) x (3.0-)3.5-4.5 pum, smooth
or verrucose to sometimes delicately echinulate (viewed
under the LM) and sparsely muricate to granulate with
projections 0.1-0.3 pm long and 0.1-0.2 um wide, older
and longer conidia sometimes smooth (viewed under the
SEM); unicellular or 1(3)-septate, sometimes narrower at
the septa, cells not differing in size or apical cell smaller
than the basal ones; ends rounded or sometimes basal
end tapered and truncate, apical end rounded and slightly
attenuated; conidial hila (scars) pointed, thicker, darker,
raised to 0.1-0.2 um (viewed under the SEM).

Distribution in Ukraine. On leaves of Crepis
tectorum L.: Volyn Region, Liubeshiv District, Prypyat’-
Stokhid National Nature Park, between Buchyn and
Selisok villages, 51°47°'N, 25°33'E, Buchyna wood
plot, slash in Pinus sylvestris L. forest, August 15,
2018, T.V. Andrianova; KW-M71184. — Sumy Region,
Lebedyn District, Ukrainian Steppe Nature Reserve,
Mykhailivska Tsilyna department, September 7, 1954,
S.F. Morochkovsky; KW-M71177 (Morochkovsky,
1958).

General list of host plants. Crepis acuminata Nutt.,
C. biennis Lapeyr., C. foetida L., C. foetida subsp.
rhoeadifolia (M.Bieb.) Celak., C. mollis (Jacq.) Asch.,
C. pannonica (Jacq.) K. Koch. (also as C. rigida Waldst.
& Kit.), C. runcinata (E.James) Torr. & A.Gray (type
host), C. setosa Haller f., C. sibirica L., C. tectorum L.,
C. viscidula Froel. (4Asteraceae).

General geographical distribution. Asia: Armenia,
Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan, Russia
(Far East), Turkmenistan, Uzbekistan. Europe: Belgium,
Bulgaria, Italy, Montenegro, Poland, Romania, Ukraine.
North America: USA (New Mexico, Utah).
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Notes. Second report for Ukraine.

This species is a typical hemibiotroph causing small
leaf spots and then developing diffuse necrotic lesions,
finally leading to leaf fading and withering. It was first
described from New Mexico (USA) as Ramularia crepidis
(Ellis, Everhart, 1888) and later under the synonymous
name R. eximia from Montenegro (Bubak, 1903). In
Europe, this species occurs in central and southern part
of the continent (Braun, 1998; Mutenko et al., 2008),
although it has been collected rather rare. This fungus
may undoubtedly also survive under dry and hot climatic
conditions in central Asia and it was recorded from the
south of eastern Russia as well (Domashova, 1960;
Shvartsman et al., 1973; Osipyan, 1975; Nakhutsrishvili,
1986; Koshkelova, 1977). Ramularia crepidis was
observed only once in Ukraine, in the steppe zone, during
early autumn of 1954 (Morochkovsky, 1958) without
any additional reports since then. The present collection
of this species in summer 2018 is the second one from
Ukraine and the first one from Western Polissya on the
same host plant, Crepis tectorum. The sultry summers
and mild winters of the last decade may have resulted in
an increase in distribution of R. crepidis in the northern
part of Ukraine and possibly facilitated infections.

The new Ukrainian samples are characterized by
narrower conidia, 3.5-4.5 um wide, compared to the
original description of R. crepidis based on material from
New Mexico, USA, providing a conidial size of 12-35
x 5.0-6.0(-8.0) wm (Ellis, Everhart, 1888). Modern
reviews of this species, based on collections from
various geographical locations, indicate wider range of
the conidial size, viz., (10—)15-45(=70) x 3.0-8.0 um
(Braun, 1998). Similarly, the conidia of R. crepidis from
different locations in Armenia and Kyrgyzstan tended
to be narrower, viz., 3.0-5.0 um (Osipyan, 1975) and
4.0-5.0 um (Domashova, 1960), respectively. At the
same time, specimens of R. crepidis collected in Ukraine
clearly differ by wider conidia from R. inaequalis
(Preuss) U. Braun known on plant species of various
genera of Asteraceae.

Studies of micromorphological structures of this
fungus by the methods of scanning electron microscopy
revealed the presence of sparsely muricate to granulate
conidial walls, becoming smooth with ageing and
the presence of characteristic (ramularioid) conidio-
genous loci (material collected in Ukrane, KW-M71177,
KW-M71184). Observed scars on conidiogenous cells
are composed of a low periclinal rim and a minutely
projected central dome delimited by a barely noticeable
crater (Fig. 2F, H). These features of R. crepidis conform
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well to the current concept of the genus Ramularia
(Braun, 1998; Kirschner, 2009; Videira et al., 2016).

3. Ramularia gnaphalii (P. Syd.) Karak., in
Vasil'ievskiy N.I., Karakulin B.P., Fungi Imperfecti
Parasitici. Hyphomycetes 1: 73. 1937. — Ovularia
gnaphalii P. Syd., Hedwigia 38: 140. 1899. — Ramularia
kabatiana Bubak, in Vestergren J.T.C., Botaniska Notiser
170. 1902. (Fig.3)

On living and withering leaves. Leaf spots at first
orbicular or angular, irregular, 1-2 mm across, yellowish
to hazel, small, scattered and without distinct margins,
closer to leaf edges; developed spots dry, orbicular to
irregular, scattered along the central veins, 3—4(—6) mm,
tan to brown, sometimes light reddish brown, slightly
pressed in the centers of initially infected tissue, with
an indistinct reddish brown halo, delimitation from the
healthy tissue not clearly visible; the same lesions on
lower surfaces of the leaf sometimes paler; small leaf
lesions becoming confluent when numerous, resulting
in irregular reddish brown to brown areas on the leaf;
lesions bearing greyish white to greyish pink caespituli,
mainly, mainly hypophyllous. Mycelium immersed,
hyphae colorless, septate, 1-3 pum wide, forming
stromatic, colorless, subglobose hyphal aggregations
in the leaf tissues under the stomata, (15—)20-35 pum
diam., the aggregations gradually widening leaf stomata
apart and emerging through the stomata, bearing small
to large fascicles of projecting conidiophores, mainly
hypophyllous. Conidiophores colorless, cylindrical,
variously oriented, 20-60(-70) x 3.0-3.5(—4.0) pm,
smooth, straight or flexuous, geniculate in the apical
part, unbranched, with a few septa. Conidiogenous
cells terminal or intercalary, colorless, holoblastic, with
one or a small number of sympodial proliferations,
conidiogenous loci (scars) thickened, pigmented,
distinctly prominent (viewed under the LM), 0.9-1.2 um
diam., each with a periclinal rim, less than 0.1 pm wide
and raised up to 0.3 pum high at the point of attachment
of the conidium, where the walls of the conidiogenous
cell and conidium are joined prior to secession, with a
slightly crenulated edge, and a bulging conical central
dome formed at the delimiting septum, up to 0.2 um over
the rim and tending to flatten in a central part, sometimes
slightly granulated at the periphery, with a noticeable,
deep crater between the periclinal rim and dome (viewed
under the SEM). Conidia colorless, single or catenate,
chains short, produced holoblastically; individual conidia
ovate-oblong to obpyriform, ellipsoidal, subcylindrical or
cylindrical, 9-16(-22) x 4.5-5.5(-6.5) um, echinulate or
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verruculose (viewed under the LM); muricate to densely
spinulose with projections 0.2-0.3 pum long and 0.1-
0.2 pum wide (viewed under the SEM), younger single
conidia with dense, digitate wall projections up to 0.6 pm
long; usually unicellular or 1-septate, not narrower at the
septa, apical and basal cells of similar size; ends rounded
or apex rounded, base tapered and truncate; hila (conidial
scars) pointed, thickened, darkened, raised, 0.1-0.3 um
high, with bulging central part (viewed under the SEM).

Distribution in Ukraine. On leaves of Omalotheca
sylvatica (L.) Sch.Bip. & F.W.Schultz (Graphalium
sylvaticum L.): Kyiv Region, Fastiv District, Motovyliv
Slobodka village, mixed forest of Quercus robur L. and
Pinus sylvestris L., August 14, 1958, S.F. Morochkovsky;
KW-M71178. — On leaves of G. uliginosum L.: Kyiv
Region, Brovary District, Pogreby village, forest, July
22, 1973, Z.G. Lavitska; KW-M71186. — On living
leaves of Laphangium luteoalbum (L.) Tsvelev: Volyn
Region, Liubeshiv District, Prypyat’-Stokhid National
Nature Park, Liubyaz’ village, 51°50'N, 25°27’, Pinus
sylvestris L. forest, near Liubyaz’ Lake, August 13,2018,
T.V. Andrianova; KW-M71187.

General list of host plants. Graphalium sensu
lato: G. norvegicum Gunnerus, G. rossicum Kirp.,
G. sylvaticum L. (type host; also as G. caucasicum
Sommier & Levier), G. uliginosum L., Laphangium
luteoalbum (L.) Tsvelev (4steraceae).

General geographical distribution. Asia: China,
Georgia, Kazakhstan, Russia (Far East). Europe: Czech
Republic, Denmark, France, Hungary, Germany, Iceland,
Latvia, Poland, Romania, Russia, Sweden, Ukraine.
North America: USA (Washington).

Notes. New host species and genus, rare fungus.

The fungus Ramularia gnaphalii is a pathogen of
plants of the genus Gnaphalium s. 1. and it causes
barely visible spots under the woolly leaf hairs,
looking like manifestations of aging, withering and
successive leaf dying. It should be noted that the
report of R. gnaphalii on Laphangium [uteoalbum
(Syn. Gnaphalium luteoalbum L., Pseudognaphalium
luteoalbum (L.) Hilliard & B.L. Burtt) in Ukraine is
just based on morphological studies of this fungus
that have corresponding characters as the Ukrainian
specimens of R. gnaphalii on Omalotheca sylvatica and
Gnaphalium uliginosum in the last century. It is possible
that this species has a much wider host range and can
invade plants of other genera of the tribe Gnaphalieae.
A recent study of the plant genus Graphalium s. 1. has
revealed a high affinity of L. luteoalbum to some species
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Fig. 3. Ramularia gnaphalii.

Symptoms on leaves (DM). A: sporulation of R. gnaphalii on living leaves of Laphangium luteoalbum. Scanning electron microscope
images. B: caespituli with conidia on a leaf lesion; C: conidiophore fascicle with conidia on the lower surface of the leaf, emerging
through a stoma; D: apical part of a conidiophore fascicle showing conidiogenous cells and densely ornamented conidia; E, F:
conidiogenous cell apexes with proliferation and conidiogenous loci (scars) having slightly crenulated rims and bulging central
domes; G: general view of conidiophores and conidia on the leaf of Omalotheca sylvatica (KW-M71178); H: apex of a conidiogenous
cell with conidiogenous locus and ornamented conidium with a basal hilum (scar) on a leaf of G. uliginosum (KW-M71186);
I: view of a conidium attached to but almost seceded from its conidiogenous cell, seceded conidia and conidiogenous cells on a leaf
of L. luteoalbum
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of Pseudognaphalium Kirp. and Helichrysum Mill., and
a more distant relationships with species of Grnaphalium
(Acosta-Maindo, Galbany-Casals, 2018). The report of
R. gnaphalii on Dahlia pinnata Cav. from China (Zhang,
2006) is rather controversial and in need of further
studies although Ramularia species with wider ranges on
different host genera from the family Asteraceae cannot
be excluded.

The fungus R. gnaphalii occurs in forests of the
temperate zone in Europe and was also reported from
Asia and North America. In Ukraine, it has only been
known from Kyiv Region since 1958 (Morochkovsky
et al., 1971). The collection of this species in Volyn
Region dated August 2018 is the third record from
Ukraine and is the most recent one since 1973. It is the
first report from Western Polissya.

The conidial wall ornamentation and the structure of
conidiogenous loci of R. gnaphalii (Fig. 3E, F, H) agree
with the current concept of the genus Ramularia (Braun,
1998; Kirschner, 2009; Videira et al., 2016).

4. Ramularia lysimachiae Thiim., Fungi austriaci
exsiccati Cent. 12: no. 1177. 1874. — Cylindrosporium
lysimachiae (Thiim.) J. Schrét., Kryptogamen-Flora
von Schlesien 3(2): 492. 1897 [1908]. — Ramularia
lysimachiarum Lindr., Acta Societatis pro Fauna et Flora
Fennica 23(3): 28. 1902. — Ramularia paulula Davis,
Transactions of the Wisconsin Academy of Sciences, Arts
and Letters 16, 2 (1): 762. 1909. (Fig. 4)

On living leaves. Leaf spots suborbicular, oblong or
irregular, 34 mm across, hazel or yellowish brown,
scattered and without distinct margins; older lesions
orbicular to irregular, scattered, limited by the central
leaf vein, 3—5(-8) mm, bright tan to light brown, with
indistinct, thin, brown margins, without a halo, the same
spots are paler on lower leaf surface, with a greyish tint,
fuzzy, bearing clusters of hypophyllous conidiophores;
leaf'spots later becoming confluent, causing irregular, pale
tan to greyish tan patches that cover about half of the leaf
surface, bearing greyish white caespituli on both sides of
the leaf. Mycelium immersed, hyphae colorless, septate,
2-3 um wide, branched, forming stromatic, colorless,
small, subglobose hyphal aggregations in the leaf tissues,
10-25 pm diam., subepidermal and epidermal, sometimes
in the substomatal chambers, gradually slightly protruding
and erumpent through the leaf cuticle or rupturing the
leaf stomata apart and emerging strait, upward-projecting
conidiophores, usually in small fascicles, dense to loose
in apical part or forming synnemata which are mostly
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erect and straight, tightly joined at the base and in the
middle, and free, slightly bent outwards at the apex.
Conidiophores colorless, in clusters of 10-20, cylindrical,
(10-)20-50(—60) x (2.5-)3.0-4.0 um, smooth, straight
or sinuous, geniculate in apical part, unbranched, thin-
walled, unicellular or 1-2-septate, sometimes apical part
sparsely spinulose near the conidiogenous loci (viewed
under the SEM). Conidiogenous cells terminal, colorless,
holoblastic, with one or few sympodial proliferations and
conspicuous, thickened, darkened scars of conidiogenous
loci (viewed under the LM), 1.2—1.4 um diam.; each scar
with a periclinal rim, about 0.1 um wide and raised to
0.1-0.3 um, where the walls of the conidiogenous cell
and conidium were joined prior to secession, with a
slightly sinuous to fine crenulated edge and granulated
central dome rising up to 0.2 um over the rim edge and
formed by minute bulging of the delimiting septum,
granules up to 0.1 um diam., with a minute crater
between the periclinal rim and dome (viewed under the
SEM). Conidia colorless, formed singly or catenate,
chains short, produced holoblastically; individual conidia
ellipsoidal, fusiform to subcylindrical or cylindrical, (10—
)15-25(-30) x 3.0-4.0(—4.5) um, verrucose to echinulate
(viewed under the LM) and with muricate to spinulose
projections, 0.15-0.30 um long and up to 0.20 pum wide
(viewed under the SEM), unicellular or 1-septate, not
narrower at the septa, apical and basal cells of similar
size; ends rounded and slightly attenuated, obtuse; hila
(scars) pointed, thickened, darkened, raised up to 0-3pm
(viewed under the SEM).

Distribution in Ukraine. On leaves of Lysimachia
punctata L.: Lviv Region, Stryi District, Pidhirtsi village,
July 20, 1917, F. Petrak (Petrak, 1925). — On leaves
of L. vulgaris L.: Crimea, Alushta town, forest, August
16, 1916, L. Garbowski (Garbowski, 1924). — Volyn
Region, Shatsk District, Shatsk National Nature Park,
environs of Shatsk town, Alnus glutinosa (L.) Gaertn.
forest, July 04, 1998, T.V. Andrianova; KW-M71179;
Melnyky village, Melnyky wood plot, marsh, July 08,
1998, T.V. Andrianova; KW-M71180; Melnyky village,
Melnyky wood plot, meadow bog, near Pisochne lake,
July 12, 1998, T.V. Andrianova; KW-M71181; environs
of Shatsk town, 4. glutinosa (L.) Gaertn. forest,
near Lutsymer lake, July 20, 1998, T.V. Andrianova;
KW-M71182 (Andrianova, 1999). — Volyn Region,
Liubeshiv District, Prypyat’-Stokhid National Nature
Park, 51°52°, 25°38°, Svalovychy village, Svalovychy
wood plot, mixed forest with Carpinus betulus L., August
14, 2018, T.V. Andrianova; KW-M71183.
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Fig. 4. Ramularia lysimachiae.

Symptoms on leaves (DM). A: lesions of R. lysimachiae on the lower and upper leaf surfaces of Lysimachia vulgaris. Scanning
electron microscope images. B: general view of caespituli on a leaf; C, F: fascicles of conidiophores forming dense synnematous
conidiomata and showing conidiogenous cells and conidia; D, G: conidia with muricate to spinulose projections; E: conidiogenous
cells with sympodial proliferations and conidiogenous loci (scars); H: scars of conidiogenous loci with granulated central domes;
I: details of conidiogenous loci (scars) on conidiogenous cells and a seceding conidium, from a leaf lesion of L. thyrsiflora collected
in Finland (KW-M); J: muricate conidia from a leaf lesion of L. thyrsiflora collected in Finland (KW-M); K: conidiophore fascicle on
the lower surface of a leaf, emerging from leaf vein (L. thyrsiflora, Finland, KW-M); L: conidiogenous cell showing a conidiogenous
locus (scar) with a low periclinal rim from a leaf lesion on L. vulgaris in Russia (KW-M); M: muricate 2-celled conidium from a leaf
lesion on L. vulgaris in Russia (KW-M)
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Additional specimens examined. On leaves of
Lysimachia thyrsiflora L.: Finland, Pirkanmaa Region,
Sastamala District (former Tyrvdd), Eko village,
July 07, 1961, L. & H. Roivainen (Satakunta, Tyrvaa,
Eko; Plantae ex Herbarium University Helsingiensis);
KW-M. — On leaves of L. vulgaris L.: Russia, Leningrad
Region, Kirovsk District, environs of Otradnoe town,
August 02, 1980, V.A. Melnik (£ Sectione Cryptogamica
Instututi Botanici Academiae Sc.URSS); KW-M.

General list of host plants. Lysimachia ciliata L. (also
as Steironema ciliatum (L.) Raf.), L. clethroides Duby,
L. lanceolata Walter, L. nemorum L., L. nummularia L.,
L. punctata L., L. terrestris (L.) Britton, Sterns &
Poggenb., L. thyrsiflora L. (type host), L. verticillata
(Greene) Hand.-Mazz., L. vulgaris L. (Primulaceae).

General geographical distribution. Asia: Armenia,
Georgia, Kazakhstan, Russia (Ural, Western Siberia).
Europe: Austria, Belgium, Belarus, Bulgaria, Czech
Republic, Denmark, Estonia, Finland, France, Hungary,
Germany, Italy, Latvia, Lithuania, Moldova, Netherlands,
Poland, Romania, Russia, Slovenia, Sweden, Switzerland,
Ukraine, UK. North America: Canada, USA (Alaska,
Towa, New York, North Carolina, Texas, Wisconsin,
Wyoming).

Notes. Relatively rare in Ukraine.

The monographers of the genus Ramularia regarded
R. lysimachiarum as a synonym of R. [lysimachiae
(Vasil'evsky, Karakulin, 1937; Braun, 1998). The author
of the present publication agrees with that view and also
regards R. lysimachiarum as a synonym, although the
names R. lysimachiae and R. lysimachiarum are treated
as different species in the SpeciesFungorum database
(www.speciesfungorum.org/Names/Names.asp, accessed
20 February 2019). The teleomorph of R. lysimachiae is
unknown, although Mycosphaerella lysimachiae (Hohn.)
Hohn. was previously assumed to belong to its life cycle
(Tomilin, 1979), but this connection has not been proven.

Widespread in the Northern Hemisphere, R. lysima-
chiae, is a pathogen on leaves of Lysimachia L. New
records of this species were registered from time to time
from different countries (Sameva, 2004; Adamska, 2005;
Mel'nik et al., 2007; Sarycheva et al., 2009; Khramtsov,
Volosach, 2016). Last decade observations have indicated
that R. lysimachiae is probably rare in Ukraine, at least
in general, although locally abundant in Volyn Region
(Western Polissya).

Microscopic examinations of the Ukrainian specimens
from different years have revealed some specific
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characters of the fungal morphology. Synnematous
aggregations of erect conidiophores, joined in the lower
part and loose, splaying out in the apical portion (Fig. 4
B, C, F), were found alongside with typical Ramularia
conidiophore fascicles (Fig. 4 B) in some specimens
from Volyn Region, suggesting a higher morphological
variability. Tufts or dense aggregations of conidiophores
were previously reported for R. lysimachiarum from
Russia (Vasil'evsky, Karakulin, 1937) which is treated
as a synonym of R. lysimachiae. It should be noted that
the specimens concerned were collected during hot, dry
weather (August 2018), unusual for Volyn Region.

Further comparative examination of specimens on
leaves of L. vulgaris from Ukraine and other collections
of R. lysimachiae on the type host plant, L. thyrsiflora,
in specimens from Finland (L. & H. Roivainen, Plantae
ex Herbarium University Helsingiensis;, Fig. 4 1-K),
and on leaves of L. vulgaris, collected in the European
part of Russia (V.A. Melnik, E Sectione Cryptogamica
Instututi Botanici Academiae Sc.URSS; Fig. 4 L-M),
has confirmed the identification of the fungus in the
Ukrainian specimens as R. [ysimachiae. All studied
specimens are characterized by having corresponding
sporulating structures, when being examined under a
scanning electron microscope. Specimens had verrucose
to echinulate conidial walls with muricate to spinulose
projections, similar conidiogenous loci showing scars
with a rough-granulated central dome and a minute crater
between a finely crenulated periclinal rim and dome (Fig. 4
D-M). Conidiogenous loci of Phacellium episphaerium
(Desm.) U. Braun and P. vossianum (Thum.) U. Braun
differ, in comparison to ones of R. lysimachiae, and
have smooth, wider periclinal rims, where the walls of
the conidiogenous cells and conidia are joined prior to
secession, and are defined by a noticeable crater between
the periclinal rim and tapered dome (Andrianova, Minter,
2016, 2017).

In the current concept of the genus Ramularia
an affinity of Ramularia species and some species
of the synnematous genus Phacellium was assumed
(Videira et al., 2016), at least tentatively, and a new
phylogenetically congeneric synnematous species
was described as R. trigonotidis Videira, H.D. Shin &
Crous. The features of the examined new collections
on L. vulgaris from Ukraine fully comply with the current
broad concept of the genus Ramularia and confirm the
taxonomic position of R. lysimachiae in Ramularia.
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Hogi Ta masioBinomi ajis1 Ykpainu npencrasauku poay Cortinarius
(Cortinariaceae, Basidiomycota), BusiBjeni y HanionaabHomy
npupoanomy napky "'Maue IHogices"
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Prydiuk M.P. 2020. New and little known in Ukraine representatives of the genus Cortinarius (Cortinariaceae, Basidiomycota)
from Male Polissia National Nature Park. Ukrainian Botanical Journal, 77(1): 16-22.

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

Abstract. Data on some noteworthy finds of interesting representatives of the subgenus Telamonia of the genus Cortinarius in
Ukraine are presented. Two of them, C. decipiens var. atrocoeruleus and C. flexipes var. flabellus, have been registered for the
first time in Ukraine; the typical variety of the former species is still unknown in our country. Other two taxa are rarely reported in
Ukraine; those are C. flexipes var. flexipes, known also from Left-Bank Polyssia, and C. diasemospermus, so far recorded only in the
Ukrainian Carpathians. All taxa were found in Male Polissia National Nature Park (Khmelnytsky Region), C. diasemospermus was
also collected in Shatsky National Nature Park. The data about their distribution in Ukraine and worldwide, detailed descriptions of
macro- and microscopical features, as well as original photos of the fruit bodies and drawings of the spores are provided. It should be
noted that all these taxa are quite common in appropriate habitats in Europe and usually are not considered rare. Probably in Ukraine
they also occur more often than they are reported at present and new finds of these species and varieties can be expected.

Keywords: Agaricales, Cortinarius, Telamonia, new records, distribution, Ukraine
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[pumrox M.IT. 2020. HoBi Ta maJsioBinomi aist Ykpainu npencraBuuku poay Cortinarius (Cortinariaceae, Basidiomycota),
BusBieni y Hanmionansnomy npuponnomy napky "Made Hoaicest". Vepaincoxuii bomaniunuii scypnan, 77(1): 16-22.

Peepar. ¥V crarti HaBemeHi MaHi NMpo 3HAXIAKM KUIBKOX LIKaBUX HpeAcTaBHUKIB miapony Telamonia pony Cortinarius B
Vkpaiuni. JIga 3 Hux (C. decipiens var. atrocoeruleus (TumoBa ¥oro Bapiailisi g0ci HeBimoma B Hamiii kpaini) ta C. flexipes var.
flabellus) 3apeectpoBaHi B Ykpaini Buepmie. [IBa inmmux takconu C. flexipes var. flexipes (Bimomuii 3 JliBoGepesxHoro Ilomices) Ta
C. diasemospermus (noci OyB 3Haiiennii nuire B Ykpaincbkux Kapmarax) sycrpidanu gocuts pigko. Bei 3naxiaku Oymu 3pobneni
Ha Teputopii Hamionansnoro npupozHoro napky "Maie [Tomices" (Xmenphunbka 061.), a C. diasemospermus — Takox y llarskomy
HIIII. [dns ycix TakcOHIB HaBeACHI JaHI MPO MOIIUPEHHS B YKpaiHi Ta CBITi, JeTalbHi OMUCH MaKpoO- Ta MIKPOO3HAK, a TaKOXK
opurinaipHi Qororpadii IOKOBUX T 1 PUCYHKH CIOp. Yci 3rajaHi TaKCOHH TOCHTH HIMPOKO PO3IMOBCIOKEHI B €Bpori, i He
HAJIC)KATh JI0 YKCIa PiIKICHUX. ﬁMOBipHO B YKpaiHi BOHU TaKOX TPAIUISIOTHCS YaCTillle, aHK HaM BiJIOMO Ha ChOTOJHI, 1 3 4acoM
BapTO OYiKyBaTH HOBUX 3HAXiJTOK IIUX I'PUOIB.

Kawuogi ciioBa: Agaricales, Cortinarius, Telamonia, HOBi 3HaXiJKH, TIOMIUPEHHS, YKpaiHa

© 2020 M.P. Prydiuk. 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

16 Ukrainian Botanical Journal, 2020, 77(1)



Pin  Cortinarius  (Pers.) Gray (Cortinariaceae,
Agaricales) HaibimpImNit 32 00cATOM y CBiTi (OMM3BKO
2000 BuniB) cepen arapukoinnux rpu6iB (Kirk et al.,
2008). Xoua Ha TepuTOpii €BpPONMM NPEICTABHHKIB
BKa3aHOTO POAY 3apeeCTPOBAHO 3HAYHO MEHIIE, IIPOTe
3 Tepuropii onuiei swmme IllBefinapii cBoro wyacy
naBonmian 230 BuaiB (Breitenbach, Krianzlin, 2000). B
TOH e 9ac B YKpaiHi TpUOM IIbOTO POIY AOCIIKEHI
HelocTarHbo. Y m'sitoMmy Tomi "BusHayHuka Tpu0iB
VYkpainu", ocTaHHBOMY 3arajibHOyKpaiHChKOMY 3BE/ICHHI
arapukoinHux rpu6iB (Zerova et al., 1979), maBeneno
mume 52 Bunu poay Cortinarius, 1O SIBHO 3aMalio
it Teputopii  Yipainm. Xoda micas ImyOniKyBaHHS
BKa3aHOI KHWTH TPOAOBKYBAIH 3'SBIATHCS HOBI NaHi
PO MOUIMPEHHSI BUJIB 3rafiaHoro pojly B HaIlil KpaiHi
(Karpenko, 1988, 2009; Dudka et al., 2004, 2009a,
b; Prylutskyi et al., 2017), >xomHa 3 1ux pobitT He Oyrna
NPUCBSIYEHA JAETAILHOMY HOro BHBYeHHIO. Tomy, pin
Cortinarius TIOKW 10 3aJIMIIAETHCS MaJOBHBYCHUM, a
Oy/b-sIKi HOBI BIZIOMOCTI TIPO BUAOBHH CKJIAJI IIBOTO POIY
B YKpaiHi IpeICTaBISAI0Th YNMATy HAYKOBY I[IHHICTb.

B ocranHi pokHm KiNbKa I[IKaBUX IPEICTABHUKIB
BKa3aHOT'O POy BIAJIOCS BUSBUTH BHACIIIOK OOCTEKEHHS
teputopii HarioHansHoro npupoanoro mapky (HITIT)
"Maire Ilomiccs" (XmempHunpka o01., ClaByTCHKHIA
Ta [3scmaBchKUil p-HU). 3araiom Oyao 3HAWIEHO IT'ATh
BUJIB Ta 1Bi Bapiamii 3 migpony Telamonia (Fr.) Trog.
30Kpema, JBa 3 HUX BUSBIIINCS HOBUMH B YKpaiHi, a came
Cortinarius decipiens (Pers.: Fr.) Fr. var. atrocoeruleus
(M.M. Moser) H. Lindstr. (ockiibKy THIIOBa Bapialiisi B
VkpaiHi 1me He 3HaiIeHa, To MA MaeMO CIpaBy 3 HOBUM
y Hamiit kpaini Bugom) ta C. flexipes (Pers.: Fr.) Fr. var.
flabellus (Fr.: Fr.) H. Lindstr. & Melot. Tunosa Bapiaitis
ocranaboro Buay (C. flexipes var. flexipes) tex Oyna
3HaiiaeHa Ha teputopii HIIII i Brepre HaBOMUTHCS s
Lenrpanbnoro Ilonices. HoBum jist 3ragaHoro periony
e takox C. diasemospermus Lamoure, sikuil joci OyB
Bimomuii nwmie 3 Ykpaiucekux Kapmar (Prydiuk, 2016).
Kpim Toro, Buj OyB 3HaijeHHH TakoX Ha TEPUTOPIl
[Haupkoro HIIIT (Bonmucbka 061.). Brasany 3Haxinky
MH TaKOX HIHUTyeMO B maHiii crarti. OTxe, C. flexipes
var. flexipes) i C. diasemospermus Ha TaHUA MOMEHT
MOXKHa BB@KATH PiAKICHUMHU B Ykpaini. Y wiii crarti
MH HaBOIMMO MOKJIAAHY iH(pOpMamilo Impo Makpo- Ta
MIKpOO3HaKH I'prOiB BCIX Ha3BaHMX BUJIIB Ta Bapialliil Ta
JlaHi Ipo IXHE MOMIMPEHHS B YKpaiHi Ta CBITI.

Bcei  posmmamyTi  3paskm 3i0paHi  aBTOpoM  Ta
30epiratoreesi B HarionansHomy repbapii [HctutyTty
6otaniku iM. M.I". Xomomaoro HAH Vkpainun (KW-M).

Yipaincoruii 6omaniunuii scypnan, 2020, 77(1)

VY TekcTi BHKOPHCTaHI Taki YMOBHI MO3HA4YCHHS:
L — KinpKicTh TUIACTHHOK TiMEHO(OpY, SIKI JOCATAIOTh
HDKKM; | — KIIBKICTh IJIACTHHOK, IO HE J0CSTaloTh
HDKKH, PO3TAlIOBAHUX MIDK JBOMa JIOBrHUMH; Q —
CHIBBIIHOIIEHHS JOBKHHH CIIOPU 1O ii IIUPUHH
(kBoTieHT); av. L — cepenHs momkuHA cropu; av. B —
cepenHsl mMpHHa cropu; av. Q — cepenHe 3HAYCHHS
KBOTI€HTA.

Cortinarius  decipiens (Pers.: Fr) Fr. var
atrocaeruleus (M.M. Moser) H. Lindstr. in Brandrud,
Lindstrom, Marklund, Melot & Muskos, Cortinarius,
Flora Photographica (Matfors) 4: 11. 1998. — Puc. LA,
2,A.

Cortinarius atrocaeruleus M.M. Moser, Bull. Soc.
nat. Oyonnax 7: 126. 1953. — Hydrocybe atrocaerulea
M.M. Moser, Bull. Soc. nat. Oyonnax 7: 126. 1953. —
Cortinarius atrocaeruleus M.M. Moser, in Gams, KI.
Krypt.-FL., Edn 3 (Stuttgart) 2b/2: 336. 1967.

[Tamuaka  po3MipoM 1-5 cM, CIIOYATKY
JI3BOHHKOIOIOHa a00 HAMiBKY/ISICTO3BOHUKOIIOIOHA,
3roJI0OM BHIyKJIA, 3a3BHYail 3 MAaJECHHKHM TOPOUKOM
y IeHTpi, IIaJeHbKa, CIIOYaTKy BKPHUTA PiIEHBKAM
OlTyBaTUM MAaBYTHHUCTHM HaJbOTOM IIOKPHBaja, SKE
JIOCUTD IIBUJIKO 3HUKAE, 30€pIralouuch JIUIIE MO Kpasx,
JIe YTBOPIOE BY3€HBKY BOJIOKHHUCTY a00 BOJOKHHCTO-
rulactiByacty — OuryBaty — OoONsIMIBKY, — rirpodanHa,
HE TMPO30pPO-CMyracra, CHpa TEMHO CcipyBaTo- abo
YEepBOHYBAaTO-KOPUYHEBA 4aCOM MPAKTHYHO YOPHYBATO-
KOPUYHCBA, BHCUXAIOYM, CBITIIIIAE€ [0 JKOBTYBaTO-
Kopr4HEeBOi. [IIaCTUHKKM BUIMYACTO-TIPHPOCITI, HETYCTi
(L = 19-24, 1 = 3-7), Bumykii, py1yBaTo-BOXPHCTI,
JKOBTYBATO-PY/Ii, 3rOJIOM 1p»KaBO-py/i, 3 ICII0 CBITIIIINUM
kpaem. Hixka 3,0-6,0 x 0,2-0,5 cm, OwrmiHIpUYHA,
3 OynmaBomomiOHOIO, 1HOMI 3JIerKa MOTOBIICHOIO
OCHOBOIO, CYIIlJIbHA, JXOBTYBaro-cipa 10 KOPUYHEBOI,
[IOBKOBUCTO-OIIOBOJIOKHUCTAa ~ 3aBISKH  3QJIUIIKAM
3arajibHOTO MOKPHBAa, sike 3/1e011b110T0 hopMye KillbKa
OlIBII-MEHII BUPA3HMX, YacOM MaiDKe IJIacTiB4acTo-
BOJIOKHHCTHX TIOSCKIB, y BEpXHIM YacTHHI HDKKH
3aJMIIKK OKPHBAJIa HEPIIKO YTBOPIOIOTH BOJOKHHCTO-
MOBCTUCTY KUTBLIENOAI0HY 30HY. M'SIKYIII KOPUYHIOBATO-
BOXpHUCTHI a00 CipyBaTO-KOPUYHEBHH B IIANUHIN Ta
YepBOHYBAaTO-KOPHYHEBHH a00 ITypITypOBO-KOPUIHEBUI
B HIXII, 0e3 ocobmuBoro 3amaxy. COpoBUI MOPOIIOK
ip)KaBO-KOPUYHEBHIA.

Cnopu  7,0-8,5(-9,5) x (4,5-)5,0-5,5 mxm, Q =
1,34-1,73; av. L = 7,9+0,8 MM, av. B = 5,1+0,25 MkwM,
av. Q = 1,54+0,13, emincomomiOHi, TOCUTH TOBCTOCTIHHI,
IpiOHOOOPOAABYACTI, 0J11710-KOPUIHEBI. bazunii
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Puc. 1. [Tnonosi Tina BusiBieHux npeactaBHukiB pony Cortinarius. A: C. decipiens var. atrocaeruleus; B: C. diasemospermus;
C: C. flexipes var. flexipes; D: C. flexipes var. flabellus. MacmrabHa mkana: 1 cMm

Fig. 1. Fruit bodies of the reported taxa of Cortinarius. A: C. decipiens var. atrocaeruleus; B: C. diasemospermus; C: C. flexipes

var. flexipes; D: C. flexipes var. flabellus. Bar: 1 cm

17,0-27,0 x 9,5-11,0 mMxm, OymaBomoniOHi, 4-CIIOPOBI.
Huctuau BincyTtHi. KyTukyna manuHky ridaibHa, ripu
4,5-10,5 MKM 3aBIIMPIIKH. € TPSHKKA.

[T1010B1 Tijla POCTYTh MOOAWHOKO Ta HEBCIMYKUMHU
TpyllaMd Ha TIPYHTI. YTBOPIOE MiKOpu3y 3 Oepesoro,
Bep0OoI0, [yOoM abo TOMOJEI0, YaCOM TaKOK 3 COCHOIO
Ta saaMHOIO. PocTe y XBOWHMX Ta MIIIAHWX JicaX B
MPUCYTHOCTI HAa3BaHHUX POJIIB JICPEB.

Hocaimxeni 3pa3Ku. Xmenvnuyvra oon.,
CnaByrcekuit p-u, HIIIT "Mane Ilomiccs", miBmeHHa
oxonuil ¢. Crpuranu, miBIeHHUE Oeper 03. briakuTthe,
50°18'24.6" nH. m., 26°46'09.4" cx. A., COCHOBHH JIiC
charroBuit 3 gomimikor Bepou Ta Oepesu, 13.09.2018
(KW-M71188).
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3araabHe mommpeHHsi. €Bpomna: ABCTpis, Benmka
Bpuranis, Jlauis, Ecrtonis, Ipmaumis, Icnawmis, Itamis,
JlrokcemOypr, Higepnanau, Himeuunna, Hopgeris,
Ionema, Ilopryramis, Pocis, CroBenis, VYkpaiHa,
Oiansaunis, Opanmis, HIseimapis, [lsenis; Azis: Pocis
(Cubip, Haneknit Cxin); Adpuka: Mapoxkko; ITiBHiuna
Awmepuxka: Kanana, CIIIA ; Hoa3enannis (Nezdoiminogo,
1996; Suarez-Santiago et al., 2009; Niskanen et al., 2012;
https://www.gbif.org/species/3348211).

TurmoBa Bapiallisi BKa3aHOTO BHUIY BiIPI3HAETHCS BiJ
BUILEONUCAHOT JEII0 MEHIIMMH PO3MipaMy IUIOJOBHX
Tt (miamerp manuaky 1,0-3,5 cm), cabmmm po3BUTKOM
3arajbHOTO MOKPUBAJA, SIKE HE YTBOPIOE IIACTIBUACTHX
TOSICKIB HA HIXKII, @ TAKOXX TPOXH OLIBIIMMH PO3MipaMH
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crop ((8,0-)8,5-10,0 x 5,0-6,0 mxm) (Niskanen et al.,
2012).

Cortinarius diasemospermus Lamoure,
Trav. Sci. Parc Natl. Vanoise 9: 99. 1978. — Puc. 1,B, 2,B.

[Manmaka  po3mipom  0,5-2,5 cM, cmo4arky
JI3BOHHUKOTIOIOHA, KOHIYHA, KOHIYHO/I3BOHHMKO-
mofibHa, 3roZoM KOHIYHOBHITYKIIA, 3a3BHYail 3 Jo0pe
MOMITHUM Ta JOCHTh TOCTPUM TOPOMKOM B IIEHTPI,
iazieHbKa, rirpodaHHa, 3jJerka Mpo30po-CMyracta Io
KpasiX, cMpa TEeMHO CipyBaTO-KOPHYHEBa, BHUCHXAIOYH,
CBITJIIIIAE /IO KOPUYHIOBATO-BOXPHUCTOI,  CIIOYATKY
BKPHUTA PiJCHBKUM OLTyBaTUM MaByTHHUCTHM HaJbOTOM
MOKpHBaJa, SIKe IIBUJIKO 3HMKAE, 30epirarouuch JIHIIe
0 Kpasix IIAUHKH, ¢ yTBOPIOE OllyBaTy aByTHHHCTY
oOnsimiBKy.  [ImacTWHKM — HIMPOKO-TIPUPOCIT, JTOCUTH
rycti (L = 18-22, 1 = 3(-7)), BumyKkJi, cro4yarky CBIiTIO-
BOXPHCTI, 3T0JIOM CipyBaTO-KOPHYHEBI, 3PEILTOO ip3KaBO-
xopuuneBi. Hixxka 4,0-6,0 % 0,2-0,4 cMm, numiHApUYHA, 3
OyJ1aBOTOIiOHOI0 OCHOBOIO, CIIOYATKY CYILIbHA, 3TOIOM
TpyOuacTta, cCipyBaro-KOpUYHEBa, Yy BEPXHIM 4YaCTHHI
CBIT/iMIA, IOHU3Y TEMHIIIae 10 Oypoi, crodaTky BKpUTa
OpymHO-O1TUM BOJIOKHHUCTHM 3arajlbHUM TTOKPHBAJIOM,
SIKe JIOCUTH CKOPO PIALIAE Ta 3HUKAE, 3ATTHIIAI0OYH JIHIIES
BOJIOKHUCTY KUJIbIIENOAIOHY 30HY y BEpXHiil dYacThHi
HDKKH Ta HEBUpa3Hi MOSICKU HIKYE OCTaHHBOI. M'Kymr
OexxeBuil a00 KOPUYHIOBATO-BOXPHCTHH B ILANKWHI, B
HIXKII BOXPUCTO- ab0 CipyBaTo-KOPHYHEBHIA, TEMHIIIAE
JI0 OCHOBH, 3alax HEpiJKO COJOJAKyBaTuii abo HaBiTh
3 (QpyKkToBHMH KOMITOHEHTamMH. CIIOpPOBHHA ITOPOIIOK
ip’KaBO-KOPHYHEBHIA.
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Puc. 2. Ciopu BUSBICHHX NPEICTaBHUKIB
pony Cortinarius. A: C. decipiens var.
atrocaeruleus; B: C. diasemospermus; C:
C. flexipes var. flexipes; D: C. flexipes var.
Sflabellus. Macmtabna mkana: 10 Mkm

Fig. 2. Spores of the reported taxa
of Cortinarius. A: C. decipiens var.
atrocaeruleus; B: C. diasemospermus; C:
C. flexipes var. flexipes; D: C. flexipes var.
flabellus. Bar: 10 um

Cropu 7,0-9,0 x 5,0-5,5(-6,0) mxm, Q = 1,32—
1,64; av. L = 8,1+0,62 mxm, av. B = 5,3+0,24 mMxmMm, av.
Q = 1,5240,09, enincomnoniOHi, TOCUTh TOBCTOCTIiHHI,
npibHO- abo momipHO-O0pomaByacTi, OJig0-4epBO-
HyBaTo-BoxpuctTi. basumii 25,0-31,0 x 7,0-9,0 mKkwm,
OynaBononibHi, 4-cioposi. Lluctuan BincytHi. Kytukyna
mranuHKY ridanpHa, Tigu 4,5-10,0 MKM 3aBIII., MICISIMH
IHKPYCTOBaHI IITMEHTHUMH TpaHylnaMu. € MPsKKH.

[TomoBi TiNa poCTyTh MOOAMHOKO 200 HEBEITHIKUMHU
rpynaMud Ha IPYyHTI. YTBOpIO€ Mikopusy 3 Oepesoro,
BepOoro Ta IyOoM. PocTe y muCTSHUX Ta MimaHuX (piamre
XBOMHHX) JTicax 3a HassBHOCTI Ha3BaHHUX POJIIB JIePeB.

Hocaimxeni 3pa3Ku. XmenvHuywvka oon.,
Crnasyrcpkuil p-H, HIIIT "Mane Ilomices", miBaeHHa
oxonuts c. Crtpuranw, miBaeHHUI Oeper o3. brakurwe,
50°1824.6" nu. m., 26°46'09.4" cx. &., COCHOBHH JIiC
ctharnoBwmii 3 gomimkor Bepobu Ta Oepesm, 13.09.2018
(KW-M71189). Boauncexa o6a., Ulanpkuit p-H,
[Manpkuit  HIIII, Mensuukisceke ITHJB, kB. 37,
51°32'44.4" nH. m., 23°58'41.3" cx. 1., TpaboBO-1yO0BHIA
mic, 12.10.2018 (KW-M71190).

Inmi  micue3HaxomkeHHss B Ykpaini. [lsano-
@panxiscoka 0611., HansipusHebkuil p-H, Kapnarcbkuit
HIIII, Bopoxtauceke [THAB, 6omoto "Pynsak", Bepxoe
ctharnoe Oomoto (3 Oepesor), 17.09.2015 (Prydiuk,
2016).

3araabHe mommpenHsi. €Bpona: Ascrpis, [aHis,
Ecronis, Ipnanmnmis, Icnanis, Himeuuwna, Hopseris,
Ionmpmia, Ykpaina, ®iwnmsamis, Opanmis, [lBeiinapis,
IBeris; Asis: Pocis (Cubip); IliBHiuna Awmepuka:
Kanama, CIIHA (Niskanen et al., 2012; https://www.gbif.
org/species/2529510).

19



Cortinarius flexipes (Pers.: Fr.) Fr. var. flexipes,
Epicr. syst. mycol. (Upsaliae): 300. 1838. — Puc. 1,C,
2,C.

Agaricus flexipes Pers., Syn. meth. fung. (Gottingen)
2:275. 1801. — Telamonia flexipes (Pers.) Wiinsche, Die
Pilze: 123. 1877. — Gomphos flexipes (Pers.) Kuntze,
Revis. gen. pl. (Leipzig) 2: 853. 1891. — Hydrocybe
flexipes (Pers.) M.M. Moser in Gams, KI. Krypt.-FI.
Mitteleuropa (Stuttgart) 2: 168. 1953. — Cortinarius
paleifer Svréek [as 'paleiferus'], Ceska Mykol. 22(4):
276. 1968. — Cortinarius paleifer var. brachyspermus
Lamoure, Arctic Alpine Mycology, I (New York): 258.
1987.

[Manmaka po3mipom 1,5-3.5 cm, croyatky OKpyIiIo-
KOHIYHA, 3rOJOM J3BOHHKOIMOMIOHA, BHUIYKJIa [0
BUITyKJIOPO3IIPOCTEPTOi, 3a3BMYail 3 IOCUTh TOCTPUM
ropOMKOM B LEHTpi, rirpodanHa, cupa Oy3KoBa JI0
Oy3KOBO-KOPHYHEBOI, BHCHXAlOYH, CTa€ BOXPHUCTO-
KOPUYHEBOIO, BKPUTA OUTUMHU JPIOHUMH BOJIOKHUCTHMHU
JyCKaMH IIOKpUBaja, OCTaHHE II0 Kpasx IHAallMHKA
ryCTillIa€e, yTBOPIOIOYM OilyBary 3 Oy3KOBHM BiJATIHKOM
MTOBCTHUCTO-BOJIOKHUCTY 00IAMIBKY. [Tnactuakn
npupocii, rycri (L = 25-35, 1 = 3(-7)), Bumykui,
CIIOYATKY Cipo-0y3KOBI, 3rOJIOM KOPUYHIOBATO-0Y3KOBI,
B KiHII ipxkaBo-kopuuHeBi. Hikka 4,0-8,0 X 0,3—
0,7 cm, mwIiHApUYHA, 3 OyJaBOIOJIOHOK OCHOBOIO,
CIIOYATKy CYIIUIbHA, 3TOIOM TpyO4acTa, y BepxHiil
YacTHHI CBITJiINA, CBITI0-Oy3KOBa, JOHH3Y TEMHIIAE
o ¢ioneToBoi abo (ioIETOBO-KOPUIHEBOI, CIIOUATKY
MOBHICTIO BKPHUTA T'YCTHM BOJIOKHHCTO-ILIACTIBYACTHM,
OiuryBatuM 3  OY3KOBHM  BIATIHKOM  3araJbHUM
MOKPHUBAJIOM, SIKE CKOPO PO3PHBAETHCS, yTBOPIOIOYH
MTOBCTUCTE KiNbIIE y BEPXHIA YaCTHHI HIKKH Ta KiJbKa
BOJIOKHHCTO-TTIOBCTUCTHX IOSICKIB HIKYE HBOTO. M'SIKy1II
KOPUYHIOBATO-BOXPUCTUH Yy INMANUHIN, B HIXKI[I TEMHO-
¢ioneToBmii, 3amax Haragye po3TepTe JIMCTS TepaHi.
CriopoBHii OPOIIOK ipyKaBO-KOPUYEBHUI.

Cnopu 7,0-9,0 x 5,0-6,0 mxm, Q = 1,26-1,64;
av. L = 7,9+0,77 MM, av. B = 5,4+0,26 MxmMm, av.
Q = 1,45+0,11, emincoroniOHi, JTOCUTh TOBCTOCTIiHHI,
nomipHo-0oponaByacti, 0mi0-koBTi. basunii  25,0—
350 x 6,5-8,5 w™xkm, OymaBomomiOHi, 4-CIIOpPOBI.
CripaBKHIX XCWJIONMCTHI HEMae, aje € CTepUIIbHI
OynmaBomomiOHi KmiTuHE po3mipom 15,0-30,0 x 3,5—
8,0 MKM, TIeBpoLcTHIN BifcyTHI. KyTHkyna manuaku
ripansHa, ribu 4,5-9,0 MKM 3aBII., MICISIMH 3JIerKa
IHKpyCTOBaHI JpiOHMMH HIrMEHTHHMH TpaHylnamu. €
TPSKKH.

[TmomoBi Tima pOCTYTH pO3CISTHUMH a00 JOCHUTH
TICHUMH TpyIaMH Ha KHCIUX TIPyHTaX. YTBOPIOE
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MIKOPH3Y 3 COCHOIO, SUTMHOK0, Oepe30r0, OyKoM Ta JTyOoM.
Pocre y XBOWHMX, JIMCTSHMX Ta MilIaHUX Jlicax 3a
HAsSBHOCTI Ha3BaHUX POJIB JICPEB.

Jocaimkeni 3pa3sku. Xmenvuuyora oon.,
Cnasytcpkmii p-H, HIIII "Mane Ilomices", miBmeHHa
oxonuug c. Ctpuranu, niBaeHHUH Oeper o3. brakuthe,
50°18'24.6" nH. m1., 26°46'09.4" cx. a., COCHOBUH JIiC
carHoBuii 3 nomimkoro Bepou ta Gepesu, 13.09.2018
(KW-M71191).

Inmri micue3naxomkeHnsi B Ykpaini: Cyucoka o01.,
Jlebenuachkuii p-H, okomuii M. Jlebenun; Pomen-
CBHKHI p-H, oo c. [TepexomniBka; TpocTsHebKHiA p-H,
okoutuili M. TpocTsHelb; SIMITIIbCHKHNA P-H, OKOJIHII CMT
Awmmine; Yepriciscoka oba., HoBropon-CiBepchkuil p-H,
oxkonuui c. JlirrsapiBka; cocHoBi Oopu Ta cyodopw,
BepeceHb — xoBTeHb (Karpenko, 1988).

3araabHe  momMpeHHsl.  €Bpoma:  ABCTpis,
Binopycs, Benmka bpuranis, [Janis, Ecronis, Ipnanmis,
Icnannis, Icnanis, Higepnanau, Himeuunna, Hopseris,
[ompma, Pocis, Crnosenis, VYkpaina, OiHngHmIIS,
Opannis, HIserinapis, Ilsemis; Asis: Pocis (Cubip,
Hanexuit Cxin); IliBniuna Awmepuka: Kanama, CIIA
(Nezdoiminogo, 1996; Niskanen et al., 2012; https://
www.gbif.org/species/2529408).

HatixapakrepHinn o3HaKd BKa3aHOTO BHIY — J0Ope
nomitHe Oy3KoBO-(iosieToBe 3a0apBiieHHS YCIX YacTUH
IUIOMIOBUX TiT Ta TOKpWBanma (y THIOBOI Bapiarii),
a TaKoXK UIaNMHKA, IIOBHICTIO BKpHUTa JPIOHUMHU
OlTyBaTIMH JTycOYKaMH. Bimomi y cKiami mbOro BHIY
Bapiaii BiIpi3HSAIOTHCS MEPEBAYKHO KOIBOPOM ILIOIOBUX
Tin. 3okpema, y C. flexipes var. flabellus mmonosi Tina
KOPHYHEBI, TPaKTUIHO 0e3 Oy3KOBUX BIATIHKIB (BepXiBKa
HIDKKH Ta TIOKPHBAJIO 110 KpasX LIAIIMHKH MOXYTh MaTH
nemo Qioneroi Biariaku). Y C. flexipes var. inolens
H. Lindstr. (e 3Haiizenuii B YkpaiHi) IUIOZOBI Tijia
MaloTh  BHPaXEHE JKOBTO-KOPUYHEBE 3a0apBIICHHS
(Niskanen et al., 2012). MikpockomiuHi 03HaKH B yCiX
Bapiamii IPaKTUYHO IICHTUYHI.

Cortinarius flexipes (Pers.: Fr.) Fr. var. flabellus
(Fr.: Fr.) H. Lindstr. & Melot in Brandrud, Lindstrom,
Marklund, Melot & Muskos, Cortinarius, Flora
Photographica (Matfors) 4: 15. 1998. — Puc. 1,D, 2,D.

Agaricus flabellus Fr., Syst. mycol. (Lundae) 1: 231.
1821. — Cortinarius flabellus (Fr.) Fr., Epicr. syst. mycol.
(Upsaliae): 300. 1838. — Gomphos flabellum (Fr.) Kuntze,
Revis. gen. pl. (Leipzig) 2: 853. 1891. — Cortinarius
flabellus f. biolens Bidaud in Bidaud, Moénne-Loccoz,
Reumaux & Carteret, Atlas des Cortinaires (Meyzieu)
19: 1510. 2010. — Cortinarius flabellus f. iners Bidaud,
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in Bidaud, Moénne-Loccoz, Reumaux & Carteret, Atlas
des Cortinaires (Meyzieu) 19: 1510. 2010.

[Manmmaka po3mipom 1,5-5,5 cM, crmoyatky OKpyTIio-
KOHIYHA, 3rOJOM J3BOHMKOINOIIOHA, BHUIYKJIA JI0
BUITYKJIOPO3IPOCTEPTOI, 3a3BUYall 3 JIOCUTh TOCTPUM
ropOMKOM B LEHTpi, rirpodanHa, cupa cipyBaro- abo
4epBOHYBAaTO-KOPUYHEBA, BUCHUXAIOYH, CTAE BOXPUCTO-
KOPUYHECBOIO, BKPUTA OLTAMU JPIOHMMHU BOJIOKHHUCTUMH
JyCKaMH IIOKpHMBaja, OCTaHHE 3 YacoM 3HHKae,
30epiraro4rch 1o Kpasix MIANWHKY, 1€ YTBOPIOE OlTyBary
(iHomi 3 Oy3KOBHM BiATIHKOM) IOBCTHUCTO-BOJIOKHUCTY
obmsmiBky. [Tmactmakm mpupocni, rycri (L = 25-30,
1 =3(=7)), BumyKi, Crio4aTKy CBITJIO-KOPUYHEBI, 3r00M
yepBoHYyBaTo-KopuyHeBi. Hixka 4,0-8,0 x 0,3-0,7 cwm,
HWTIHAPUYHA, 3 OyJIaBOMOMIOHOI OCHOBOK, CIIOYATKY
CyLiJbHA, 3rogoM TpyOuyacTta, y BEpXHIH dYacTHHI
CBITJIIIIA, BOXPHCTO-KOPHYHEBA, YaCcOM 3jierka Oy3KoBa,
JOHHM3Yy  TEMHIIIAE JI0O  YePBOHYBATO-KOPHYHEBOI,
CHOYaTKy TIOBHICTIO BKpPHTa T'yCTHM BOJOKHHCTO-
IUTACTIBYACTHM, OUTyBaTUM 3arajbHAM TTOKPHBAJIOM,
SKe IIBHJKO pPO3PUBAETHCS, YTBOPIOIOYH ITOBCTHCTE
KiJIbIIe Y BEPXHii YaCTHHI HIKKH Ta KiTbKa BOJIOKHHACTO-
IUIACTIBYACTUX TMOSICKIB HMXKYE OCTAaHHBOro. M'sIKyIl
KOPUYHIOBAaTO-BOXPUCTHI B MIANMHIN, B HDKII TEMHO-
KOPUYHEBHii, 3alax HaraJgye po3TepTe JUCTS TIepaHi.
CriopoBHii HOPOLIOK 1PKABO-KOPUUHEBH.

Cmopu  7,0-9,0(-9,5) x 5,0-6,0 mxm, Q = 1,34-
1,70, av. L = 8,1+0,71 mxm, av. B = 5,4+0,30 MkwMm,
av. Q = 1,50+0,09, eninconomiOHi, JOCUTH TOBCTOCTIHHI,
nomipHo-OoponaByacti, Omio-koBTi. basumii  25,0—
32,0 x 7,0-8,5 ™M, OymaBomoniOHi, 4-CIIOpPOBI.
ucrunm BincytHi. Kyrukyna manusku ridanbsha, ripu
4,0-8,0 MKM 3aBIIMPIIKH, MICIIIMH 3JI€TKa IHKPYCTOBaHi
JpIOHNMH TIrMEHTHUMHU TpaHyjiaMu. € MPsDKKH.

IImogoBi Tima pOCTYTh PO3CISTHUMH a00 JOCHTHh
TICHUIMH TpyHaMH Ha KHCIHUX TIPyHTaX. YTBOPIOE
MIKOPH3Y 3 COCHOIO, SUTHHO0, Oepe30t0, OyKOM Ta 1yOoM.
Pocte B XBOWHHX, JNHCTIHMX Ta MIlIaHUX Jicax 3a
HAsIBHOCTI Ha3BaHUX POJIIB JICPCB.

Hocaimxeni 3pa3Ku. Xmenvnuyvra oon.,
Cnasyrcekuii p-H, HIIIT "Mane Ilomiccs", miBaeHHa
okonuts c. Ctpuranw, miBaeHHUH Oeper o3. brakuthe,
50°18'24.6" nu. m., 26°46'09.4" cx. 4., COCHOBMIA JIiC
ctharaoBuii 3 momimkoro Bepbu Ta Oepesm, 13.09.2018

(KW-M71192).
3araabHe mommpeHns. €Bpomna: [anis, Icmanmis,
Himeuunna, Hopseris, Ilompma, Pocis, VkpaiHa,

Oinnmsngis, seitapis, 1Beris; Asis: Pocis (Cubip,
Hamexnit Cxin); IliBaiuna Awmepuka: Kanmama, CIIA

Yipaincoruii 6omaniunuii scypnan, 2020, 77(1)

(Nezdoiminogo, 1996; Niskanen et al., 2012; https:/
www.gbif.org/species/2529405).

Bumie Oyno cka3zaHO Mpo OCHOBHI BiMIHHOCTI MiX
BKa3aHOIO Bapiauliero Ta THoOBow. Kpim Toro, neski
Mikoorn BKasyroTh (Breitenbach, Krinzlin, 2000;
Niskanen et al., 2012), mo y C. flexipes var. flabellus
[IANMHKA BKPUTA OUIMMH JIyCOYKaMH ITHIIE 10 Kpasx
(a HE MOBHICTIO, SIK y THUIOBOI Bapialii), MpoTe MU He
CIIOCTEpiraiy IMbOTo y HAIINX 3pa3KiB.

Harpukinni BapTo 3ayBaskKHTH, IO OIKCAHI y CTaTTi
TaKCOHU JIOCUTH IIUPOKO PO3MOBCIOKEHI y 0OaraTbox
€BPOTICHCHKAX KpaiHaX, a SKIO0 W TPaIUITIOThCS
CIOPaIUYHO, TPOTEC HE HAJIeKATh [0 4YKCIa HAATO
pinkicamx  (Breitenbach, Kréinzlin, 2000; Suarez-
Santiago et al., 2009; Niskanen et al., 2012). 3 Bucokoro
HMOBIpHICTIO B YKpaiHi BOHHU TSXK TPAIUIAIOTHCS YaCTillIe,
aHDK HaM BIZIOMO Ha ChOromHi. BigcyTHicTh abo mairy
KUTBKICTh 3HAX1IOK ITUX MIpeACcTaBHUKIB poxy Cortinarius
MOXKHA TIOSICHUTH HEJOCTATHBOK) HOTr0 BUBUCHICTIO
B Ykpaimi. ToMy momanpmi AOCTIIKEHHS OE3yMOBHO
301IBIIATH YMCIIO 3HAXIJIOK BUIIICOIMCAHUX TAKCOHIB Ta
JIOMaIyTh HOBUX Ha TEPUTOPIl HAIIOT KpaiHu.

Ionsixku

ABTOp BHCIIOBIIOE IIHPY BAS4HICTH KepiBHUITBY HIIIT "Mane
Tomices" 3a cupusHHs y 300pi 3pa3kiB. Pobora BukoHaHa 3a
paxyHOK KomTiB OromkeTHOI porpamu "llinTpumKa po3BUTKY
NpPIOPUTETHNX HANpsIMKIB HaykoBux nociimpkens" (KITKBK
6541230).
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Abstract. The article presents 80 relevés of bryophyte communities on living trees and dead wood sampled within Holosiivskyi
National Nature Park (Kyiv, Ukraine). They are referred to 16 associations of 5 classes (Frullanio dilatatae-Leucodontetea
sciuroidis, Cladonio digitatae-Lepidozietea reptantis, Neckeretea complanatae, Hylocomietea splendentis, Platyhypnidio-
Fontinalietea antipyreticae). Most frequent are communities dominated by Hypnum cupressiforme and H. pallescens of the class
Frullanio dilatatae-Leucodontetea sciuroidis (on bark of living trees) and Brachythecium rutabulum of the class Cladonio digitatae-
Lepidozietea reptantis (on dead wood). In mesic forests, trees are usually not inhabited by bryophyte communities. Much more
often, they occur in wet forests, near water, and in mesic forests in ravines. Four associations are reported in Ukraine for the first
time: Callicladietum haldaniani LeBlanc 1963, Brachythecio rutabuli-Plagiomnietum cuspidati (Felfoldy 1941) Plamada 1982,
Brachythecio rivularis-Hygrohypnetum luridi Philippi 1965, and Leptodictyo riparii-Hygroamblystegietum varii Hugonnot et Celle
2013.
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TuctutyT Gotaniku iMm. M.T. Xonoguoro HAH Vkpainu

Byi. TepemenkiBebka 2, Kuis 01004, Ykpaina

*HarjionasibHuUi pupoHuii apk "TonociiBebkmii”

Byll. ['enepana Ponumuesa 6a, Kuis 03035, Ykpaina

Pedepar. Y crarri HaBeneHo 80 omuciB yrpyrnoBaHb MOXOMOIIOHNX Ha KOP1 KUBHX JepPEB 1 MEPTBii JepeBrHI, BUKOHAHUX Yy KueBi
(Ykpaina). Bcei yrpynosanHs 3apaxoBano 1o 16 acouiauiit n'situ xnacis (Frullanio dilatatae-Leucodontetea sciuroidis, Cladonio
digitatae-Lepidozietea reptantis, Neckeretea complanatae, Hylocomietea splendentis, Platyhypnidio-Fontinalietea antipyreticae).
Haifuacrinme TparistoTbcs YrpyHOBaHHS 3 JOMiHYBaHHAM Hypnum cupressiforme 1 H. pallescens xnacy Frullanio dilatatae-
Leucodontetea sciuroidis (Ha Kopi )HBUX JepeB) i JoMiHyBaHHIM Brachythecium rutabulum xnacy Cladonio digitatae-Lepidozietea
reptantis (Ha MepTBiii nepeBuHi). Y Me30(UIBHNX Jicax, 3a3BUUail Ha JepeBax HeMae yrpynoBaHb OpiodiriB. Habararo gacrimre
BOHHM TPAIUIAIOTHCS B CHPHUX Jicax, MoONM3y BoAM Ta B spax. Yotupu acouiamii HaBosAThCs it Ykpainu Bnepiue: Callicladietum
haldaniani LeBlanc 1963, Brachythecio rutabuli-Plagiomnietum cuspidati (Felfoldy 1941) Plamada 1982, Brachythecio rivularis-
Hygrohypnetum luridi Philippi 1965, Leptodictyo riparii-Hygroamblystegietum varii Hugonnot & Celle 2013.

Korouosi ciioBa: knacudikatis, CHHTAKCOHOMIsl, yTPpyTIOBaHHS MOXOIOIIOHHX, YKpaiHa
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Information about bryophyte vegetation in Ukraine, or
more precisely in its Forest-Steppe zone, is presented
in publications by S. Gapon (2009, 2012, 2014, 2017),
Yu. Gapon (2015, 2017), S. Gapon and Yu. Gapon
(2018). Brief descriptions of bryophyte communities in
one of the parks of Kyiv city is provided by Virchenko
and S. Gapon (2009). In our article, we report new
material on this issue and its interpretation. The data were
sampled in Holosiivskyi National Nature Park (Kyiv,
Ukraine). Vegetation of the park is represented mainly by
continental forests of Pinus sylvestris L. (Pyrolo-Pinetea
Korneck 1974), deciduous forests dominated by Quercus
robur L., Carpinus betulus L., Acer campestre L.,
Fraxinus excelsior L., Alnus glutinosa (L.) Gaertn.
(Carpino-Fagetea sylvaticae Jakucs ex Passarge 1968,
Alno-Fraxinetalia excelsioris Passarge 1968, Quercetea
pubescentis Doing-Kraft ex Scamoni et Passarge 1959),
and Alnus glutinosa swamps (Alnetalia glutinosae Tx.
1937). Bryophyte communities were studied on living
and dead trees in 2017-2018. Totally 80 relevés have
been sampled in different parts of the national park:
Horikhuvatka and Holosiiv valleys in Holosiivskyi Wood,
floodplain of the Vita River (Lisnyky Reserve), Teremky
Wood, Dachne forestry, Sviatoshynske forestry. Each
plot area was 4 dm?. A total number of bryophyte species
in the relevés is 41. Data were included in the second
version (2018) of the database "Vegetation Database of
Ukraine and Adjacent Parts of Russia" (GIVD index EU-
UA-006).

Most relevés were assigned to associations using
syntaxonomic arrangement of bryophyte communities by
Marstaller (2006). Higher syntaxa are given according to
Vegetation of Europe... by Mucina et al. (2016). Names
of bryophyte species follow Boiko (2008).

The relevés were referred to 16 associations of 5
classes (constancies of species in higher syntaxa are
shown in Table 1):

Frullanio dilatatae-Leucodontetea sciuroidis Mohan
1978
Orthotrichetalia Hada¢ in Klika & Hadac¢ 1944
Leskeion polycarpae Barkman 1958
Leskeetum polycarpae Horvat 1932
Ulotion crispae Ochsner 1928
Pylaisietum polyanthae Gams ex Felfoldy 1941
Syntrichion laevipilae Ochsner 1928
Orthotrichetum fallacis von Krusenstjerna 1945
Dicranetalia scoparii Barkman 1958
Dicrano scoparii-Hypnion filiformis Barkman 1958
Platygyrietum repentis LeBlank ex Marstaller 1986

24

Callicladietum haldaniani LeBlanc 1963

Ptilidio pulcherrimi-Hypnetum pallescentis Herzog
1943 (Ptilidio pulcherrimi-Hypnetum reptile Gapon
2010)

Dicrano montani-Hypnetum
Wisniewski 1930

Dicrano  scoparii-Hypnetum  filiformis Barkman
1949

comm. Dicranum
Leucodontetea)

cupressiformis

tauricum  —  [Frullanio-

Cladonio digitatae-Lepidozietea reptantis Jezek &
Vondracek 1962
Brachythecietalia rutabulo-salebrosi Marstaller 1987
Bryo capillaris-Brachythecion rutabuli Lecointe 1975

Brachythecio salebrosi-Amblystegietum juratzkani
(Sjogren ex Marstaller 1987) Marstaller 1987
Brachythecio  rutabuli-Hypnetum  cupressiformis
Norr 1969

Neckeretea complanatae Marstaller 1986
Neckeretalia complanatae Jezek & Vondracek 1962

Neckerion complanatae Smarda & Hada¢ ex Klika

1946
Anomodontetum attenuati (Barkman 1958) Peciar
1965
Anomodontetum longifolii Waldheim 1944
Plagiomnio cuspidati-Homalietum trichomanoidis
(Peciar 1965) Marstaller 1993

Hylocomietea splendentis Gillet ex Marstaller 1992
Hylocomietalia splendentis Gillet ex Vadam 1990
Eurhynchion striati Waldheim 1944
Brachythecio  rutabuli-Plagiomnietum  cuspidati
(Felfoldy 1941) Plamada 1982 (Mnietum cuspidati
Felfoldy 1941)
Climacion dendroidis Stefureac 1941

Platyhypnidio-Fontinalietea antipyreticae Philippi 1956
Leptodictyetalia riparii Philippi 1956
Brachythecion rivularis Hertel 1974
Brachythecio  rivularis-Hygrohypnetum  luridi
Philippi 1965 (Brachythecietum rivularis Herzog
1943)
Leptodictyo  riparii-Hygroamblystegietum
Hugonnot & Celle 2013

varii

The class Frullanio dilatatae-Leucodontetea
sciuroidis includes predominantly bryophyte commu-
nities on the bark of living trees. Order Orthotrichetalia
(relevés are presented in Table 2) comprises vegetation
of light-demanding mesophilous species on trees with
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Table 1. Synoptic table of epiphytic and epixylic bryophyte communities of Holosiivskyi National Nature Park at the level of

order

Class

FRU

CLE

NEC

HYL

PLA

Order

Ort

Dic

Hyl

Lep

Number of plots

13

32

11

14

4

6

Leskea polycarpa

85

Orthotrichum pumilum

46

Orthotrichum speciosum

23

Pylaisiella polyantha

62

Hypnum cupressiforme

38

Hypnum pallescens

53

Orthodicranum montanum

37

Platygyrium repens

38

Amblystegium serpens

27

Brachythecium rutabulum

91

25

Amblystegium subtile

21

Anomodon attenuatus

62

Anomodon longifolius

14

Anomodon viticulosus

43

Homalia trichomanoides

29

Climacium dendroides

25

Plagiomnium cuspidatum

55

75

Plagiomnium undulatum

25

Brachythecium rivulare

17

Leptodictyum riparium

83

Amblystegium serpens

Brachythecium reflexum

Brachythecium salebrosum

23

27

21

Bryum moravicum

Callicladium haldanianum

Climacium dendroides

Dicranum flagellare

Dicranum scoparium

Dicranum tauricum

Dicranum viride

Drepanocladus aduncus

17

Leskeella nervosa

Leucodon sciuroides

Lophocolea heterophylla

27

Orthotrichum obtusifolium

Plagiothecium succulentum

25

Pohlia nutans

25

Ptilidium pulcherrimum

Radula complanata

31

9

Rhizomnium punctatum

9

Classes: FRU — Frullanio dilatatae-Leucodontetea sciuroidis, CLE — Cladonio digitatae-Lepidozietea reptantis, NEC — Neckeretea
complanatae, HYL — Hylocomietea splendentis, PLA — Platyhypnidio-Fontinalietea antipyreticae.

Orders: Ort — Orthotrichetalia, Dic — Dicranetalia scoparii, Bra — Brachythecietalia rutabulo-salebrosi, Nec — Neckeretalia
complanatae, Hyl — Hylocomietalia splendentis, Lep — Leptodictyetalia riparii
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non-acid bark. Character species and dominants of three
associations are, respectively, Leskea polycarpa Hedw.,
Pylaisia polyantha (Hedw) Schimp., and Orthotrichum
pumilum Sw. Available relevés were sampled on living
trees of Salix alba L., Salix babylonica L., Populus
canescens (Aiton) Sm., and Fraxinus excelsior.

Communities of the Dicranetalia scoparii (Tables
3, 4) occur mainly in mesic conditions on trees with
acid bark (in our dataset, on living and dead trunks of
Alnus glutinosa, Betula pendula Roth, Carpinus betulus,
Quercus robur, Robinia pseudoacacia L.). In the park,
the order is represented by 5 associations. Character
species and typical dominants of four associations
are, respectively, Callicladium haldanianum (Grev.)
H.A.Crum, Hypnum pallescens (Hedw.) P.Beauv.,
Platygyrium repens (Brid.) Schimp., and Orthodicranum
montanum (Hedw.) Loeske. The association Dicrano
scoparii-Hypnetum filiformis is considered to be a basal
association of Dicrano scoparii-Hypnion filiformis
without character and positive differental species
(Marstaller, 2006). Besides 5 associations, the comm.
Dicranum tauricum — [Frullanio-Leucodontetea] was
included in the Dicranetalia scoparii. Dicranum tauricum
Sapjegin is a character species of the predominantly
epixylic class Cladonio digitatae-Lepidozietea reptantis.
In the park, bryophyte communities predominated by
Dicranum tauricum were found on living trees of Betula
pendula and Alnus glutinosa together with the species of
the class Frullanio dilatatae-Leucodontetea sciuroidis.

The Cladonio digitatae-Lepidozietea reptantis
(Table 5) is represented by one order, Brachythecietalia
rutabulo-salebrosi, with one alliance and two
associations. It includes predominantly epixylic
communities of sub-hygrophilous pleurocarpous mosses.
In the park, they were sampled on dead trees of Alnus
glutinosa and Quercus robur. One relevé was made
on a living tree of Alnus glutinosa. The most frequent
dominant is Brachythecium rutabulum (Hedw.) Schimp.
One association is distinguished by the presence of
Brachythecium salebrosum (Hoffm. ex F.Weber &
D.Mohr) Schimp. and Amblystegium serpens (Hedw.)
Schimp.

The Neckeretea complanatae (Table 6) comprises
some communities of large mat-forming sciophytic
bryophytes  preferring  base-rich  substrates. In
Holosiivskyi National Nature Park, they were described
on living trees of Fraxinus excelsior (most plots), Acer
platanoides L., Salix alba, Quercus robur, and Tilia
cordata Mill. Three identified in the park associations
are characterised respectively by Anomodon attenuatus
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(Hedw.) Huebener, 4. longifolius (Schleich. ex Brid.)
Hartm., and Homalia trichomanoides (Hedw.) Schimp.
In addition, an unidentified community with dominance
of Anomodon viticulosus (Hedw.) Hook. & Taylor was
found. Communities of this class are rarer in the park than
those of the classes Frullanio dilatatae-Leucodontetea
sciuroidis and Cladonio digitatae-Lepidozietea reptantis.

The  Platyhypnidio-Fontinalietea  antipyreticae
(Table 7) is a class of hydrophilous bryophyte vegetation
occurring in and near fresh waters. Relevés of this
class were sampled on dead trunks and branches of
Alnus glutinosa lying in floodplains of rivulets. Height
above the ground was from 10 to 45 cm. The class is
represented by two associations; both contain only
species-poor variants. Their character and main dominant
species are respectively Leptodictyum riparium (Hedw.)
Warnst. and Brachythecium rivulare Schimp. Relevés
with Leptodictyum riparium were identified as the
association Leptodictyo riparii-Hygroamblystegietum
varii (Hugonnot, Celle, 2013). Our relevés of this
association do not include the second character species
Hygroamblystegium varium (Hedw.) Monk.; however,
this species occurs in the park in the same habitats.
The authors of the association placed it in the Cladonio
digitatae-Lepidozietea reptantis. Taking into account
that the association is confined to wet habitats and
Leptodictyum riparium is a character species of the class
Platyhypnidio-Fontinalietea antipyreticae (Marstaller,
20006), the association may belong to this class.

The Hylcomietea splendentis (Table 7) is a class of
predominantly epigeic bryophyte communities. In the
park, they are described on dead logs of Alnus glutinosa
and Quercus robur at the late decay stage.

In Holosiivskyi National Nature Park, most frequent
dominants of bryophyte communities are Hypnum
cupressiforme and H. pallescens on living trees and
Brachythecium rutabulum on dead wood. Trees in mesic
oak-hornbeam forests usually do not have bryophyte
communities. Much more often, they occur in wet forests,
near water, and in mesic forests in ravines.

Associations  Callicladietum haldaniani LeBlanc
1963, Brachythecio rutabuli-Plagiomnietum cuspidati
(Felfoldy 1941) Plamada 1982, Brachythecio rivularis-
Hygrohypnetum luridi Philippi 1965, and Leptodictyo
riparii-Hygroamblystegietum varii Hugonnot et Celle
2013 are reported from Ukraine for the first time.
The latter two associations are represented by the
impoverished variants without a part of their diagnostic
species.
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Table 2. Relevés of the order Orthotrichetalia Hadac in Klika et Hada¢ 1944

Number in table 1 2 3 4 5 6 7 8 9 10 1 12 13
E;r?ber in database of Holosiivskyl | 517 | 1513 | 1514 | 1567 | 1502 | 1580 | 1576 | 1515 | 1579 | 1504 | 1537 | 1583 | 1503
Number in database EU-UA-006 | 3878 | 3874 | 3875 | 3928 | 3863 | 3941 | 3937 | 3876 | 3940 | 3865 | 3898 | 3944 | 3864
Area (dm?) 4 4 4 4 4 4 4 4 4 4 4 4 4
Aspect NWW | SW | NE |sww | s W | NEE [NNW | W | sw | SSE | w | sw
Inclination (°) 70 80 80 70 75 75 75 80 7 75 75 80 75
Cover of bryophytes (%) 85 65 75 77 50 90 90 55 55 40 60 90 | 40
Number of bryophyte species 1 2 2 2 2 5 6 2 5 3 5 2 4
Living tree * * * * * * * * * * * * *
Tree species Cb Pca Pca Fex Sba Pca Cavi Apl ? Sba Cb Sa Sba
Height above the ground (cm) 25 | 170 | 170 | s0 | 140 | 180 | 140 | 60 | 160 | 190 | 110 | 220 | 180
Association 1 2 3

Ch Frullanio-Leucod

Leskea polycarpa 85 63 74 75 49 80 60 37 80 10 : . 10
Pylaisiella polyantha . : : . : 3 10 18 3 37 48 70 10
Orthotrichum pumilum . : : . 1 5 8 : 5 3 : . 20
Orthotrichum speciosum : : : . : : 7 : . : + 20

Orthotrichum obtusifolium : : : . : : : : . : : : +

Ch Cladonio-Lepidozietea

Amblystegium serpens . . . . . . 5

Brachythecium salebrosum : . 1 . . 2 . . 2

Radula complanata : : . 2 . + . . + . 1
Ch Neckeretea

Anomodon viticulosus . 2

Leskeela nervosa . . . . . . . . . . 10
Other species

Bryum moravicum . . . . . . . . . . n

Orthotrichum sp. . . . . . . +

Associations: 1 — Leskeetum polycarpae; 2 — Pylaisietum polyanthae; 3 — Orthotrichetum pumili.
Abbreviations of tree names: Agl — Alnus glutinosa, Cavi — Cerasus avium, Cb — Carpinus betulus, Fex — Fraxinus excelsior, Pca —
Populus % canescens, Qr — Quercus robur, Sa — Salix alba, Sba — Salix babylonica.

Dates and locations:

1517 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.38911°, longitude 30.50541°, accuracy 5 m;
1513 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39222°, longitude 30.51064°, accuracy 8 m;
1514 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39222°, longitude 30.51064°, accuracy 8 m;
1567 —2017.05.02, Lisnyky reserve, latitude 50.29599°, longitude 30.53662°, accuracy 5 m;

1502 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39361°, longitude 30.51118°, accuracy 9 m;
1580 —2018.04.26, Teremky, latitude 50.36022°, longitude 30.44494°, accuracy 6 m;

1576 — 2018.04.26, Teremky, latitude 50.36013°, longitude 30.44732°, accuracy 6 m;

1515 -2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39110°, longitude 30.51017°, accuracy 8 m;
1579 — 2018.04.26, Teremky, latitude 50.35863°, longitude 30.44836°, accuracy 6 m;

1504 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39361°, longitude 30.51118°, accuracy 9 m;
1537 —2017.04.30, Holosiivskyi Wood, latitude 50.37232°, longitude 30.49988°, accuracy 8 m;

1583 —2018.05.05, Sviatoshynske forestry, latitude 50.49061°, longitude 30.31212°, accuracy 6 m;

1503 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39361°, longitude 30.51118°, accuracy 9 m.
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Table 3. Relevés of the order Dicranetalia scopariae Barkman 1958 (associations Platygyrietum repentis Leblanc 1963,
Callicladietum haldaniani Leblanc 1963), com. Dicranum tauricum - | Frullanio-Leucodontetea)

Number in table 1 2 3 4 5 6 7 8 9 10 11 12 13
E;“;ber in database of Holosiivskyl | 5551 1506 | 1511 | 1547 | 1520 | 1550 | 1561 | 1500 | 1563 | 1512 | 1573 | 1574 | 1584
Number in database EU-UA-006 3866 | 3867 | 3872 | 3908 | 3881 | 3911 | 3922 | 3951 | 3924 | 3873 | 3934 | 3935 | 3945
Area (dm?) 4 4 4 4 4 4 4 4 4 4 4 4 4
Aspect SWW SW SE w SWW - NEE NW SEE | NWW | NW NW SW
Inclination (°) 60 70 60 80 80 0 78 77 70 80 70 70 70
Cover of bryophytes (%) 60 40 80 60 50 70 65 45 70 75 90 95 35
Number of bryophyte species 1 2 4 3 1 5 3 2 2 1 5 5 2
LiViIlg tree * * - * * - * * - - * * *
Tree species Qr Agl Agl Qr Qr Fex Bp Agl Qr Agl Bp Bp Agl
Height above the ground (cm) 15 130 60 100 10 60 170 130 50 35 60 90 160
Association 1 2 3

Ch Frullanio-Leucodontet

Platygyrium repens 60 40 70 55 50 10 60 40 : : . 1
Callicladium haldanianum : - - . . . . . 70 75

Radula complanata : - - 5 . 5

Hypnum cupressiforme . . + . . 40

Hypnum pallescens : + + . . . 5 . . . . 1 5
Lophocolea heterophylla . . . . . . . . . . 3

Orthodicranum montanum . . + . . . + 5 . . 1 3
Pylaisiella polyantha : . - - . 10

Other species

Climacium dendroides : . . - . . . . +

Dicranum tauricum : . : : : : . : : : 80 80 30
Dicranum scoparium : . . . . . . . . . 1

Leskeela nervosa . . . +

Orthotrichum speciosum : : . . . 5

Ptilidium pulcherrimum : . . . . . . . . . 5 5

Associations: 1 — Platygyrietum repentis; 2 — Callicladietum haldaniani; 3 — com. Dicranum tauricum — [Frullanio-Leucodontetea).
Abbreviations of tree names: Agl — Alnus glutinosa, Bp — Betula pendula, Fex — Fraxinus excelsior, Qr — Quercus robur.

Dates and locations:

1505 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39382°, longitude 30.51229°, accuracy 8 m;
1506 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39316°, longitude 30.51200°, accuracy 8 m;
1511 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39244°, longitude 30.51063°, accuracy 8 m;
1547 —2017.04.30, Lisnyky reserve, latitude 50.29635°, longitude 30.53629°, accuracy 5 m;

1520 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39020°, longitude 30.50330°, accuracy 5 m;
1550 —2017.05.02, Lisnyky reserve, latitude 50.29620°, longitude 30.53612°, accuracy 4 m;

1561 —2017.05.02, Lisnyky reserve, latitude 50.29702°, longitude 30.54237°, accuracy 6 m;

1590 — 2018.05.05, Sviatoshynske forestry, latitude 50.49115°, longitude 30.31044°, accuracy 6 m;

1565 —2017.05.02, Lisnyky reserve, latitude 50.29658°, longitude 30.54676°, accuracy 7 m;

1512 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39244°, longitude 30.51063°, accuracy 8 m;
1573 —2018.04.25, Dachne forestry, latitude 50.25709°, longitude 30.60036°, accuracy 6 m;

1574 —2018.04.25, Dachne forestry, latitude 50.25709°, longitude 30.60036°, accuracy 6 m;

1584 —2018.05.05, Sviatoshynske forestry, latitude 50.490585°, longitude 30.31132°, accuracy 6 m.
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Table 4. Relevés of the order Dicranetalia scopariae Barkman 1958 (associations Ptilidio pulcherrimi-Hypnetum pallescentis
Herzog 1943, Dicrano montani-Hypnetum cupressiformis WiSniewski 1930, Dicrano scoparii-Hypnetum filiformis Barkman
1949)

Number in table 1 2 3 4 5 6 7 8 9 10 | 11 [ 12 [ 13 | 14 [ 15| 16 | 17 | 18 | 19
Number in database of Holosiivskyi elslelel|I@|l2|2l=mzlgl@|F|F| Q=58 =
NNP SR R O e R R B O T R O O R S B OO R B s
O 0 — N o — (=1 (=3 ol N — v [a\] (=3 N o 0 f=} N
Number in database EU-UA-006 Sl |28 8213 2|F ||| 2|32 %|
o [ag] [ag] N o o o o o o [ag] N N o o o o o o
Area (dm?) 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
g 2l 2|2 z | B z
2 - 2 = » .
Aspect E| = |0 E = % % % zZ|7|5 |7 |7 E E E
Inclination (°) 65 | 80 | 45 | 75 | 75 [ 65 | 50 | 65 | 70 | 70 | 65 | 70 | 80 | 22 | 45 | 75 | 55| 0 | &5
Cover of bryophytes (%) 70 [ 90 | 80 | 90 | 55 | 85 | 90 | 70 [ 80 | 55 | 85 [ 35 [ 90 | 85 | 85 | 65 | 50 | 90 | 90
Number of bryophyte species 4 2 1 3 2 2 3 3 2 2 4 2 2 3 3 2 1 1 1
LiVing tree * * - * * * * * * * - * * - - * * - *
Tree species Bp | Agl [Agl | Bp | Bp [ Bp | Qr [Agl| Qr |Agl| Qr | Agl| Bp | Qr | Qr | Rps [ Agl | Agl | Cb
Height above the ground (cm) 140 | 40 | 60 | 25 | 110 | 120 | 10 | 120 | 40 | 120 | 20 | 150 | 100 | ? | 110|130 | 110 | 60 | 30
Association 1 2 3
Ch Frullanio dilatatae-
Leucodontetea sciuroidis
Hypnum pallescens 60 90 8 68 54 8 30 60 70 5 . 5 5
Orthodicranum montanum 2 : . : : : : 5 10 50 55 30 85 : : : : : :
Hypnum cupressiforme : . . . : 5 60 5 : : 28 . . 70 60 60 50 90 90
Dicranum tauricum : . . 20 : : : . : : : : : :
Leskeella nervosa : . . . : : : : : : . . : 15 20
Platygyrium repens 5 + . . : : : : : : . . . : : 5
Radula complanata : : . : 1 : : : : : : . : : + :
Ch Cladonio-Lepidozietea
Brachythecium salebrosum : : . : : : : : : : . . : +
Dicranum flagellare 3
Dicranum viride : . . . : : : : : : +
Lophocolea heterophylla : : . 2 : : : : : : 1
Other species
Bryum moravicum : : . : : : +

Associations: 1 — Ptilidio pulcherrimi-Hypnetum pallescentis; 2 — Dicrano montani-Hypnetum cupressiformi; 3 — Dicrano scoparii-
Hypnetum filiformis.

Abbreviations of tree names: Agl — Alnus glutinosa, Bp — Betula pendula, Cb — Carpinus betulus, Qr — Quercus robur, Rps — Robinia
pseudoacacia.

Dates and locations:

1575 —2018.04.25, Dachne forestry, latitude 50.25323°, longitude 30.60261°, accuracy 6 m;

1587 — 2018.05.05, Sviatoshynske forestry, latitude 50.49108°, longitude 30.31033°, accuracy 6 m;

1510 — 2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39258°, longitude 30.51060°, accuracy 11 m;
1578 — 2018.04.26, Teremky, latitude 50.35712°, longitude 30.44472°, accuracy 6 m;

1573 — 2018.04.25, Dachne forestry, latitude 50.25709°, longitude 30.60036°, accuracy 6 m;

1560 — 2017.05.02, Lisnyky reserve, latitude 50.29702°, longitude 30.54237°, accuracy 6 m;

1519 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.38839°, longitude 30.50451°, accuracy 8 m;
1589 — 2018.05.05, Sviatoshynske forestry, latitude 50.49108°, longitude 30.31033°, accuracy 10 m;

1581 —2018.05.05, Sviatoshynske forestry, latitude 50.48955°, longitude 30.31427°, accuracy 6 m;

1574 — 2018.04.25, Dachne forestry, latitude 50.25709°, longitude 30.60036°, accuracy 6 m;

1588 — 2018.05.05, Sviatoshynske forestry, latitude 50.49108°, longitude 30.310328°, accuracy 6 m;

1530 —2017.04.30, Holosiivskyi Wood, latitude 50.37303°, longitude 30.50025°, accuracy 8 m;

1584 — 2018.05.05, Sviatoshynske forestry, latitude 50.490585°, longitude 30.31132°, accuracy 6 m;

1541 —2017.04.30, Holosiivskyi Wood, latitude 50.37177°, longitude 30.49885°, accuracy 6 m;

1529 —2017.04.30, Holosiivskyi Wood, latitude 50.37335°, longitude 30.499780°, accuracy 9 m;

1531 —2017.04.30, Holosiivskyi Wood, latitude 50.37309°, longitude 30.50000°, accuracy 7 m;

1501 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39351°, longitude 30.51041°, accuracy 8 m;
1507 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39316°, longitude 30.51200°, accuracy 8 m;
1509 — 2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.37275°, longitude 30.51092°, accuracy 8 m;
1518 — 2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.38853°, longitude 30.50478°, accuracy 6 m.
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Table 5. Relevés of the order Brachythecietalia rutabulo-salebrosi Marstaller 1987

Number in table 1 2 3 4 5 6 7 8 9 10 11
Number in database of Holosiivskyi NNP 1521 1508 1524 1523 1527 1528 1534 1533 1525 1585 1577
Number in database EU-UA-006 3882 3869 3885 3884 3888 3889 3895 3894 3886 3946 3938
Area (dm?) 4 4 4 4 4 4 4 4 4 4 4
Aspect NE N NNW N NW NW NW - - NE NW
Inclination (°) 50 45 75 60 60 75 85 0 0 50 75
Cover of bryophytes (%) 95 80 50 80 85 80 95 90 90 90 95
Number of bryophyte species 5 1 3 3 6 3 3 1 2 3 2
Living tree - * - - - - - - - - -
Tree species Qr Agl Agl Agl Qr Qr Agl Agl Agl Agl Qr
Height above the ground (cm) 25 60 25 25 110 100 20 20 10 15 40
Syntaxon 1
Ch Cladonio-Lepidozietea
Brachythecium salebrosum 20 1 10
Amblystegium serpens 15 5 5
Brachythecium rutabulum 40 80 17 65 50 70 60 90 60 10
Brachythecium reflexum 85
Lophocolea heterophylla 5 3 +
Plagiothecium succulentum 30 15
Ch Frullanio-Leucodontet
Leskeela nervosa 30
Hypnum cupressiforme 1
Radula complanata 3
Other species
Plagiomnium cuspidatum 5 10 + 5 20 30
Rhizomnium punctatum 80

Syntaxa: 1 — Brachythecio salebrosi-Amblystegietum juratzkani; 2 — Brachythecio rutabuli-Hypnetum cupressiformis; 3 — Bryo
capillaris-Brachythecion rutabuli, association is not identified.

Abbreviations of tree names: Agl — Alnus glutinosa, Qr — Quercus robur.

Dates and locations:

1521 —2017.04.30, Holosiyivskyi Wood, latitude 50.37441°, longitude 30.50001°, accuracy 6 m;

1508 —2017.04.28, Maksym Rylskyi Holosiivskyi Park, latitude 50.39275°, longitude 30.51092°, accuracy 8 m;

1524 —2017.04.30, Holosiyivskyi Wood, latitude 50.37315°, longitude 30.49993°, accuracy 11 m;
1523 —2017.04.30, Holosiyivskyi Wood, latitude 50.37343°, longitude 30.49963°, accuracy 10 m;
1527 —2017.04.30, Holosiyivskyi Wood, latitude 50.37335°, longitude 30.49978°, accuracy 9 m;
1528 —2017.04.30, Holosiyivskyi Wood, latitude 50.37335°, longitude 30.49978°, accuracy 9 m;
1534 —2017.04.30, Holosiyivskyi Wood, latitude 50.37282°, longitude 30.49983°, accuracy 9 m;
1533 —2017.04.30, Holosiyivskyi Wood, latitude 50.37282°, longitude 30.49993°, accuracy 9 m;
1525 -2017.04.30, Holosiyivskyi Wood, latitude 50.37361°, longitude 30.49975°, accuracy 10 m;
1585 —2017.05.05, Sviatoshynske forestry, latitude 50.37315°, longitude 30.31111°, accuracy 6 m;

1577 —2017.04.26, Teremky, latitude 50.35773°, longitude 30.44586°, accuracy 6 m.
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Table 6. Relevés of the class Neckeretea complanatae Marstaller 1986

Number in table 1 2 3 5 6 7 8 9 10 11 12 13 14
i f Holosiivskyi

g;’;ber in database of Holosiivskyi | 5,0 | 566 | 1571 | 1570 | 1565 | 1538 | 1539 | 1552 | 1564 | 1551 | 1546 | 1548 | 1553
Number in database EU-UA-006 | 3910 | 3927 | 3932 | 3931 | 3926 | 3899 | 3900 | 3913 | 3925 | 3912 | 3907 | 3909 | 3914
Area (dm?) 4 4 4 4 4 4 4 4 4 4 4 4 4
Aspect SW | sww | - W | NE E | SSW | NNW | SE | NNW | NNE | NE | NWW
Inclination (°) 70 75 0 55 75 70 80 70 60 70 70 70 70
Cover of bryophytes (%) 95 | 100 | 100 | 100 | 60 95 70 80 90 95 95 95 50
Number of bryophyte species 3 2 3 2 1 2 2 4 2 3 1 2 3
LiVil’lg tree * * * * * * * * * * * *
Tree species Fex Fex Fex Fex Tco Apl Apl Sal Fex Fex Qr Fex Sal
Height above the ground (cm) 20 110 60 40 170 100 40 40 35 20 10 20 70
Syntaxon 1 2 3 4 5

Ch Neckeretea complanatae

Anomodon attenuatus 65 20 60 95 60 85 . 5 50 40

Anomodon longifolius . . . . . . 65 70

Homalia trichomanoides . . . . . . . . 40 50 95 90
Anomodon viticulosus 80 15 5 . 10 5 . . . . . 40
Amblystegium subtile 3 . . . . . . . . 5 . 5

Ch Frullanio-Leucodont

Leucodon sciuroides : : 25

Hypnum cupressiforme . . . . . . . . . . . . 5
Radula complanata : . - . - . . +
Ch Cladonio-Lepidozietea

Brachythecium salebrosum 2 . . . . . . 5 . . . . 5

Syntaxa: 1 — Anomodontetum attenuati; 2 — Anomodontetum longifolii; 3 — transition Anomodontetum longifolii X Plagiomnio
cuspidati-Homalietum trichomanoidis; 4 — Plagiomnio cuspidati-Homalietum trichomanoidis; 5 — Neckerion complanatae,
association is not identified.

Abbreviations of tree names: Apl — Acer platanoides, Fex — Fraxinus excelsior, Qr — Quercus robur, Sal — Salix alba, Tco — Tilia
cordata

Dates and locations:

1549 —2017.05.02, Lisnyky, latitude 50.29638°, longitude 30.53635°, accuracy 7 m;

1566 —2017.05.02, Lisnyky, latitude 50.29618°, longitude 30.54686°, accuracy 13 m;

1571 —2017.05.02, Lisnyky, latitude 50.29502°, longitude 30.55236°, accuracy 7 m;

1570 — 2017.05.02, Lisnyky, latitude 50.29608°, longitude 30.54687°, accuracy 7 m;

1568 —2017.05.02, Lisnyky, latitude 50.29618°, longitude 30.54686°, accuracy 13 m;

1565 —2017.05.02, Lisnyky, latitude 50.29658°, longitude 30.54678°, accuracy 7 m;

1538 —2017.04.30, Holosiyivskyi Wood, latitude 50.37228°, longitude 30.49991°, accuracy 6 m;
1539 —2017.04.30, Holosiyivskyi Wood, latitude 50.37228°, longitude 30.49991°, accuracy 6 m;
1552 —2017.05.02, Lisnyky, latitude 50.29575°, longitude 30.53789°, accuracy 7 m;

1564 —2017.05.02, Lisnyky, latitude 50.29660°, longitude 30.54680°, accuracy 6 m;

1551 —2017.05.02, Lisnyky, latitude 50.29576°, longitude 30.53750°, accuracy 6 m;

1546 — 2017.05.02, Lisnyky, latitude 50.29635°, longitude 30.53629°, accuracy 5 m;

1548 —2017.05.02, Lisnyky, latitude 50.29638°, longitude 30.53632°, accuracy 5 m;

1553 —2017.05.02, Lisnyky, latitude 50.29575°, longitude 30.53789°, accuracy 6 m.
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Table 7. Relevés of the classes Platyhypnidio-Fontinalietea antipyreticae and Hylocomietea splendentis

Number in table 1 2 3 4 5 6 7 8 9 10
Number in database of Holosiivskyi NNP 1526 1522 1536 1562 1555 1559 1558 1556 1586 1532
Number in database EU-UA-006 3887 3883 3897 3923 3916 3920 3919 3917 3947 3893
Area (dm?) 4 4 4 4 4 4 4 4 4 4
Aspect - - E NW - - - - W -
Inclination 0 0 40 40 0 0 0 0 10 0
Cover of bryophytes (%) 100 100 30 80 90 100 90 90 - 90
Number of bryophyte species 2 1 3 2 3 1 2 1 1 1
Living tree - - - - - - - - - -
Tree species Agl ? Agl Qr Agl Agl Agl Agl Agl Agl
Height above the ground (cm) 25 10 30 50 15 15 25 20 45 10
Height above the water (cm) - - - - - 7 10 10 25 7
Syntaxon 1 2 3 4

Ch Hylocomietea splendentis

Plagiomnium cuspidatum 85 100 15 . 5

Plagiomnium undulatum : : 60

Climacium dendroides : : : 50

Ch Platyhypnidio-Fontinalietea

Leptodictyum riparium : : : . 80 100 15 95 95
Brachythecium rivulare : : : . : : : . : 90
Ch Cladonio-Lepidozietea

Brachythecium rutabulum 15 : : . 5

Pohlia nutans : : : 30

Plagiothecium succulentum : : 5

Other species

Drepanocladus aduncus . . . . . . 75

Syntaxa: 1 — Brachythecio rutabuli-Plagiomnietum cuspidati; 2 — Climacion dendroidis, association is not identified; 3 — Leptodictyo
riparii-Hygroamblystegietum varii; 4 — Brachythecio rivularis-Hygrohypnetum luridi.
Abbreviations of tree names: Agl — Alnus glutinosa, Qr — Quercus robur.

Dates and locations:

1549 —2017.05.02, Lisnyky, latitude 50.29638°, longitude 30.53635°, accuracy 7 m;

1522 —2017.04.30, Holosiivskyi wood, latitude 50.37330°, longitude 30.49960°, accuracy 14 m;
1536 —2017. 04.30, Holosiivskyi wood, latitude 50.37263°, longitude 30.49964°, accuracy 7 m;
1562 —2017.05.02, Lisnyky, latitude 50.29778°, longitude 30.54402°, accuracy 6 m;

1555 —-2017.05.02, Lisnyky, latitude 50.29575°, longitude 30.53792°, accuracy 4 m;

1559 —2017.05.02, Lisnyky, latitude 50.29609°, longitude 30.53963°, accuracy 4 m;

1558 —2017.05.02, Lisnyky, latitude 50.29611°, longitude 30.53952°, accuracy 4 m;

1556 —2017.05.02, Lisnyky, latitude 50.29610°, longitude 30.53956°, accuracy 5 m;

1586 — 2018.05.05, Sviatoshynske forestry, latitude 50.49111°, longitude 30.31022°, accuracy 6 m;
1532 —2017.04.30, Holosiivskyi wood, latitude 50.37271°, longitude 30.49991°, accuracy 5 m.
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Bioronu perionanabHoro JangmadTHoro napky "'lagsubkuii"
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Khannanova O.R. 2020. Biotopes of Gadyach Regional Landscape Park (Poltava Region, Ukraine). Ukrainian Botanical
Journal, 77(1): 34-39.

Poltava V.G. Korolenko National Pedagogical University
2 Ostrogradskoho Str., Poltava 36003, Ukraine

Abstract. Classification of the biotopes of Gadyach Regional Landscape Park located in the valleys of the Psel River (middle course)
and its right-bank tributary, the Hrun River, is provided. Natural and semi-natural areas of the park are covered with vegetation
represented by forests, shrublands, meadows, steppe, and aquatic and riparian communities. A scheme of the biotopes classification
is prepared based on the EUNIS database adapted to the Ukraine's forest and forest-steppe biotopes. Five types of high-rank biotopes
were revealed within the studied area: (C) Inland water body biotopes; (E) Grass-herbaceous mesophytic and xerothermic biotopes
dominated by hemicryptophytes formed under conditions of moderate or insufficient moisture; (G) Phanerophytic type biotopes;
(I) Biotopes formed by human activity. Herbaceous biotopes (E) dominate due to location of the park in the floodplains of the Psel
and Hrun rivers. Numerous phanerophytic biotopes (G) are represented by deciduous broadleaf forests (G: 1), coniferous evergreen
forests (G: 2) and mixed deciduous forests. Inland water body biotopes (C) are represented within the park by non-flowing and flowing
freshwater reservoirs (C: 1). Biotopes created by human activity (I), including ruderal herbaceous biotopes (I: 2) and artificially
created (cultivated) trees and shrubs biotopes (I: 4), are represented in the park fragmentarily. Vegetation characteristics are provided
for each biotope. In the Mokhovate Swamp Hydrological Reserve located within the park aquatic biotopes with communities of algae
(Nitella syncarpa, Chara globularis) (C: 1.211) protected under EU Directive 92/43 have been observed.
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Pedepar. [Togano knacudikariito 6i0ToIiB perioHanbHOro JananadTHoro napky "Taasibskuit", po3ramoBanoro y qonuHax p. [lcen
(cepenns Tedis) Ta ii npaBoi nputoku — p. I'pyHs. [Ipuponui ¥ HamiBOpUPOAHI AUISHKH NMapKy BKPHTI POCIMHHUM IOKPHBOM,
SIKMH TIPE/ICTABJICHUI! JTICOBUMH, YarapHUKOBHMH, JIyYHHUMH, CTEIIOBHMH, BOAHHMH Ta HPHOECPEKHO-BOIHUMH YIPYIIOBAHHIMH.
Knacugikaniitny cxemy 6ioromi PJIIT ykinaneno Ha ocHoBi iH(opmaniiiHOi 6a3u EUNIS, apanroBanoi no 6ioromiB JicoBoi Ta
JicocTenoBoi3oH Ykpainu. Ha nocnimkyBaHiii TepuTopii BUSBIEHO IT'SITh TUITIB 010 TOMIB BUIIOT0 paHTy: C—bBioTOMM KOHTHHEHTATbHUX
Bojoiim; D — Tlepe3Bosnoxkeni Giotonu Tpas'siHoro tumy; E — 371akoBo-TpaB'sHi Me30- Ta KCEPOTHYHI OIOTOMH 3 JTOMiHYBaHHSIM
reMikpunTodiris, 10 GopMyrOThCS 32 YMOB HOMipHOro abo HemocratHboro 3BosioxkeHHs; G — bioronu danepodirHoro tumy;
I — Biotomm, chopmoBaHi rocnofapchKOI0 AisUTbHICTIO JIoANHH. [lepeBaskaHHs TpaB'ssHUX 0i0TOMIB 00YMOBJIEHO PO3TAIIyBaHHIM
TepuTOopii Mapky B 3arutaBax pidok Ilcen Ta I'pyHs. 3HauHy YacTKy cKkiafaroTs 6ioTonu danepoditaoro tuiy (G), sSIKi IpecTaBlIeHi
JMUCTSHUMU Jucronanaumu Jicamu (G: 1), XBoitHUME BiuHO3eneHUMHE Jticamu (G: 2) Ta 3MINIAHUMH JIMCTSHO-XBOWMHUMH JIiCAMH.
biotronn koHTHHEHTaNBPHUX BOAOHM (C) y Mekax MapKy XapaKTepH3YIOThCS HEMPOTOYHHMH Ta MPOTOYHHMHU HPiCHOBOJHHMH
Bojoiimamu (C: 1). @parmMeHTapHO y MeKax MapKy MpescTaBieHi 0ioTomnu, chopMoBaHi rocroaapchKoro AisuibHicTro moaunu (1), 1o
SIKUX HaJIeXKaTh pyaepaibHi Tpas'sHi (I: 2) Ta mTy4Ho cTBOpeHi (KyapTHBOBaHI) 6iotonu nepes ta Kyiis (1: 4). Jys koxHOro 6ioTomy
HaBEIEHO XapaKTEePUCTUKY POCIMHHOrO MOKpuBy. Ha Tepuropii rigponoriunoro 3akaszHuka "bomoto MoxoBare" BiaMiueHO BOAHI
6ioTomy i3 yrpynoBaHHIMU XapoBux Bojopoctelt (Nitella syncarpa, Chara globularis) (C: 1.211), 0 0XOpPOHSIIOTECS BiJIIIOBITHO
1o dupexrusu €C 92/43.

Kurouosi ciioBa: 6iotomnu, knacugikaiisi, pOCIHHHICTb, POCIHHHI yIrPyHOBaHHS

© 2020 O.R. Khannanova. 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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Beryn

B ocraHHI JecATWNITTS I BUpPIMICHHA TIPOOIEMH
30epexeHHs OI0TH Ta HAaBKOJHWIIHBOTO MPHUPOIHOTO
Cepe/loBHIIA B LIIOMY BCE IIMPILE BIPOBAKYETHCS KO-
cucrteMHuit miaxia. st #foro peanizaiii CTBOPIOIOTHCS
knacugikamii  ekocuctem (01OTOMIB Ta  OCEJHIN),
SKi TOTpeOyIOTh OXOpOHW. 3HAa4YHA yBara HaIa€ThCs
inmeHTH(iKarii 6i0TOMIB MPUPOTHO-3aTOBITHIX 00'€KTIB
VYkpaiHu BiZIHOCHO ICHYIOYMX 3arajibHO€BPOICHCHKUX
cucteM (Emerald, NATURA 2000, CORINE, EUNIS).

Meta pmanoi crarTi — HamaTH  OiOTOMIUHY
XapaKTePUCTUKY perioHaIBHOrO NaHAMadTHOTO
napky "Tapsupkuit" (mami PJIIT) Ha ocHOBI ykiageHoi
knacugikanidHoi  cxemu  OioromiB  (Khannanova,

2018). Ha erami mnpoekTyBaHHs HOro Iuioma majia
cknanatu 6ing 23000,0 ra, omHaK HA MOMEHT CTBOPEHHS
B rpymHi 2011 p. Oyma 12803,3 ra, ToOTO 3HauHa
YacTHHA 30€pEeKCHHUX TNPHPOJIHUX KOMIUICKCIB Ha
teputopii ['ajsiubkoro p-Hy 3 LiHHUMH OioTOnamw,
SKI PEKOMEH/IyBaJMCsl PO3POOHMKAMHU MPOCKTY JUIs
BKJIIOYEHHS JI0 CKJIAJy INapKy, 3aJHLIMINCS 11033 HOro
MeXaMH Ta He 3a0e3ledeHi HeOoOXiTHOK OXOPOHOKO
(Smolyar, Khannanova, 2016).

PJIIT posramoBanuii y ponuHi p. [lcesn (cepenus Tedis
piukn)TaiimpaBoinpuTOKU—p. [ pyHB y MiBHIYHO-CXiAHIH
gactuHi [lonraBchkoi 001. y mexax [amsampkoro p-ay.
Moro Tepuropis 3aiimae pycia pigok Icen ta [pyHb, ixHi
3aruiaBu i Tepacu (OOpoBi Ta mpasi KOpiHHI Oeperu), a
TaKOX OAJIKOBI CHCTEMH Ha BOJIOJIIIAX.

Y npupogHomy BigHomenni PJIIT "Tagsipkmii”
3HaXoOuThCs y Mexkax JliBoOepexxnoro Jlicocremy.
3a ¢isuko-reorpadiuHM palOHYBaHHSIM YKpaiHH
(Marynych et al., 2003) paiioH JOCIIPKCHHS HAICKHUTh
mo  (disuko-reorpadiunoi  obmacti  I[ToaraBcbkoi
MiBUINEHOI PIBHUHM, SKa 3aiiMae OUIbITy YacTHHY
JliBoGepexHO-/[HITPOBCEKOT  JIICOCTENMOBOi  MPOBIH-
uii 3oum Jlicocreny CXigHOEBPONEWCHKOI PIBHUHHOL
¢izuko-reorpadiynoi KpaiHu. 3riZHO 0 Te000TaHIYHOTO
paiioHyBaHHs YKpaiHU TEpUTOpis MapKy BXOAWTh
no ckirany IlonTaBCbKOro OKpYry JIMIIOBO-IyOOBHX,
COCHOBHIX, IyOOBO-COCHOBHX JICiB, OCTCITHEHUX IIYK,
ny4yHuX cremniB ta eBTpodHHX 6ot (Didukh, Sheliah-
Sosonko, 2003).

Marepiaau Ta MeTOIH

Knacudikamiiiny cxemy Oiotomis PJIIT "T'agsmpxmii”
YKJIaJICHO 3a pe3yJbTaTaMH JOCIIIKCHb, MPOBEICHUX
ynpogosx 2007-2018 pp., Ha ocHOBI iH(opManiitHOT

Yipaincoruii 6omaniunuii scypnan, 2020, 77(1)

6azn EUNIS (http://eunis.eea.europa.eu/about),
amanToBaHol 10 O1OTOIB JICOBOI Ta JIICOCTEMOBOIL
30 Ykpaiau (Didukh et al., 2011). ITousrrst "6ioron"
posymiemo 3a SLII. dimyxom (Didukh et al., 2011). dus
imeHTudikamii CHHTaKCOHIB BHKOPHUCTAHO JIITEPaTypHI
okepena (Dubyna, 2006; Kuzemko, 2009; Mucina et al.,
2016; Solomakha, 2008; Solomakha et al., 2017).

Pe3yabraTn T2 00roBOpeHH

3a pesyabpraTamMu  JOCHI/DKEHb HAaMHM  YKJIAJCHO
kinacudikaniiny cxemy OioromiB PJIIT "Tamspkumii”.
Ha pmocmimkyBaHiii TepuTopil BHSBICHO W'STh THIIB
6ioromis Buioro paury —C, D, E, G ta I.

C BioTonu KOHTHHEHTAJILHHUX BOTOHM

C: 1 HenpoTouHi Ta mpoTOYHI MPiCHOBO/IHI BOJOHMH

C: 1.1 IInaBarodi Ha OBEPXHI i B TOBIIII BOJH TiApOdiTH
C: 1.11 BinpHOMNIIaBao4i y TOBIII BOJH T1i1aTodiTH

C: 1.12 BinbHoru1aBato4i Ha MOBEPXHI BOM IIeiicTodiTH
C: 1.13 BinpHOMIaBar04i Ha MMOBEPXHi BOJIU aepo-
rizatoditu

C: 1.2 Ilpukpimeni 1o qua Makpogitu (eBrizarodiru)
C: 1.21 EsrimatoditHi yrpynoBaHHs, po3TamoBaHi OIS
MOBEPXHI JHA

C: 1.211 YrpynoBaHHs XapOBHX BOIOpOCTEN

C: 1.22 3anypeHa yKOpiHEHA POCIUHHICTD, SKa IPOHHU3YE
BOJIHY TOBIILY

C: 1. 221 EBrizaTodiToBi yrpyrnoBaHHs B TOBIII BOJH
C: 1.3 VkopiHeH]I Makpo]iTH 3 IJIaBafOYNM Ha ITOBEPXHI
BOJIH JIUCTSIM

C: 1.31 bararopiuni MakpoiTu 3 KOPEHEBUIIAMH

D Ilepe3Boso:xeni 6ioTonu TpaB'sHOIo0 THILY

D: 1 IIpubepexHOBOIHI yTPYMOBaHHS, IO (POPMYIOTHCS
32 YMOB JIOCTaTHHOIO OOBOJHEHHS Ha MYJHUCTHUX 1
MIaHUX JOHHWX BigKJIamax i3 pi3KOl0 3MIHHICTIO
3BOJIOJKEHHS

D: 1.1 T'ycri 3apocTi poCiuH, sKi MOXYTh (pOpPMyBaTH
IIITBHUH MIap KOpEeHEeBHUI a00 KyITHHA

D: 1.11 3apocTi BHCOKOTpaBHHX TIeJOQITIB, y SIKHX
CTOs41 cTeOIa Mepe3uMOBYIOTh Y 3aCOXJIOMY BUIVISI

D: 1.12 VYrpymoBaHHS cepeIHbOBUCOKOTPABHUX TelO-
(hiTiB i3 BIAMHPAIOUNMH HA 3UMY TIOJICTIINMHU CTEOIaMH
D: 1.13 VYrpymoBanHS ClaOKO3aCONICHUX MYJIHUCTHX
cyOcTpariB

D: 1.2 VYrpynoBaHHS TOBITPSHO-BOTHHUX TeNO]ITIB,
110 HE MAlOTh MOTY)XKHUX KOPEHEBUI i ()OPMYIOThCS Ha
QIIOBIANIBHUX MYJIMCTHX I'PyHTaX
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D: 1.21 Po3pimkeHi yrpynoBaHHS IOBITPSHO-BOIHHUX
OararopiyHuX rejoQiTiB, 4acTo 3 MOP(HOJIOTIYHUMHU
O3HaKaMH aJIallTOBAaHOCTI 10 BOJHOTO CEPeIOBHIIA

D: 2 BonoTHi yrpynoBaHHs, M0 (OPMYIOTECS 32 YMOB
MTOCTIHOTO 3BOJIOKEHHS HA TOPQ'THUCTUX TPYHTAX YU
TOpd'THUKAX

D: 2.1 bonora eyrpoduoro tumy, 1mo (GOpMYIOThCS
B 3alUlaBaXx IpH aKyMyJuilil OpraHikd LUISIXOM 11
TIEPEPO3ITOILTY

D:2.11 BucokoocokoBi
IpyHTax

D: 2.111 OcoxkoBi yrpynoBaHHsl, 1110 XapaKTepPHU3yIOThCS
HEOJIHOPITHICTIO MIKPOpPEIbEDY

D: 2.112 OcoxoBi yrpynoBaHHs, III0 MAIOTh OTHOPITHUI
penbed 3 yIacTIO TIMTHOBUX MOXiB 200 0e3 HIX

O6onota Ha TOPQ'THHCTUX

E 31akoBo-TpaB'siHi Me30- Ta KcepoTHYHi GioTonu i3
JOMIHYBAHHSIM TreMiKpUNTOQITiB, 110 GopmMyIOTHCS
3a YMOB NOMIpPHOI0 200 HEAOCTATHHOIO 3BOJIOKEHHS
(71yKu, cTenu, mycTouri)

E: 1 bioronu 31makoBHUKIB TirpomMe30(iTHOro, Me30-
(biTHOTO 1 KCepoMe30(iTHOTO THITY, IO (HOPMYIOTHCS 3a
YMOB JOCTaTHBOTO 3BOJIO’KEHHS (JTyKH)

E: 1.1 bomorucri xyku

E: 1.11 Jlyku 3 akymyssiuiero Topdy

E: 1.111 UlyynukoBi jayku, 10 GOPMYOThCS 3a YMOB 3a-
KHCJICHHS TPYHTY B HETaTHBHUX (popMmax perbedy

E: 1.12 Jlyku Ha TiefioBux OOJOTHHX IPYHTaX

E: 1.13 Bosori BUCOKOTpaBHi JIyKH

E: 1.2 Me3oditHi cnpaBxHi JIyKH Ta pi3HOTpaBHI
YIpYIOBaHHS Ha IIOMIPHO 3BOJIOXKEHUX JIyYHHUX IPyHTaX
E: 1.22 Jlykm Ha OaraTux OepHOBO-TIICHOBUX, JTYIHHX
IpyHTax

E: 1.23 JIncoxBoCTOBI JIyKHM PIBHUHHHX JIJSTHOK 3aIlIaB
i3 3MIHHUM 3BOJIOYKEHHSIM

E: 1.3 Kcepome3zodiTHi pi3HOTpaBHI JIyKn

E: 131 Jlykm Ha 30igHEHHX IEPHOBO-III30JUCTHX
TPYHTaxX Ha MIMIaHUX BiIKIATax

E: 1.4 TanoditHi siyku 3 kapOOHaTHUM, CyJIb(ATHUM Ta
XJIOPUIHUM 3aCOJICHHSIM

E: 1.41 Me3odinbHi ranoiTHi JyKH Ha BOJIOTHX TPYHTaX
E: 1.412 Cy6ramnodiTHi JIyKd Ha COOHIIIOBATHX 1 COJIOH-
LEBUX I'PyHTaX

E: 2 Tpas'stHi kcepoTepMHi OioTomnu (CTEI )

E: 2.1 Jlyuno-crenoBi OioTomM Ha peHI3MHAX Ta
JOpHO3EMax

E: 2.12 Jly4no-cTemoBi 0ioTomyM JiCOCTENOBOI 30HU Ha
30aradeHnx kapOOHaTaMH YOPHO3EMHHUX IPyHTax
E:2.122 Pi3HOTpaBHO-3/1aKOBI YIpYNOBaHHS JIy4HO-
CTETOBOI POCIIMHHOCTI Ha YOPHO3eMax
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E:2.123 VYrpynoBanns 3 jgoMmiHyBaHHSAM Festuca
valesiaca ta Festuca rupicola

E: 2.2 TepmokcepoTHyHi Tpas'siHi 010TOITM Ha BiKIIaaax
0CaJIOBUX 1 KPUCTATIYHUX MTOPIT

E: 2.23 KcepoTnuHi yrpymoBaHHs Ha JIECOBUX BiAKIIaIax
i3 nominyBauusaM Elytrigia intermedia t1a Bromopsis

inermis
G Bioronu ¢anepodirtnoro tumy (J1icu, YarapHuKH)

G: 1 JIucTsui JimcTonaaHi JIicu

G: 1.1 JIpiOHOMUCTSIHI JIiCH, YarapHUKA

G: 1.11 TIpupiukoBi BepOHSIKM Ta OCOKOPHHKH Ha
MIIIaHIX Tepacax

: 1.111 JJoBro3amnaBHi BepOHsiku 3 Salix alba

: 1.112 Koporko3ariaBHi BepOHsiku 3 Salix alba

: 1.114 BepOoBi 3apocTi CTOSIUUX BOJ

: 1.13 Jlicu 3 nominyBauHusM Alnus glutinosa

: 1.132 BinbxoBi eBTpodHi 3a00m04eHi JTicH

: 1.2 IlIupoKoIHCTSHI JTiCH 1 YarapHUKH

: 1.21 J1y6osBi nicn

: 1.216 Knenoo-nunoBo-ay0oBi Jicu JliBoOepesoks
VYkpainu

G: 1.23 [InpoKONUCTSIHI JTiCH Ta 3apOCTi 3 IepeBasKaHHIM
iHmmx nopin (Fraxinus, Tilia, Carpinus, Acer)

G: 1.231 Slcenesi sicu

G: 2 XBoliHI BIYHO3EJIEHI JIiCH

G: 2.2 CBiTiI0XBOIHI Jicn

G: 2.21 Jlicu Pinus sylvestris

G: 2.216 KoHTHHEHTa]bHI COCHOBI JIICH 3 OCTEITHEHUM
TPaBOCTOEM

G: 3 3mimaHi JUCTSHO-XBOMHI JIicH

G: 3.1 CocHoBO-1y00BI JTicH

G: 3.11 CocHoBO-1y00Bi annA0QLTBHI JTicH

N EORONa N N)

I Biotonu, cpopmoBaHi rocnogapcbKo0 AislJbLHICTIO
JIOTUHI

I: 2 PynepanbHi TpaB'sHi OioTomn

I: 2.1 Bioronu ManopiuHUX pyepaiiB

I: 2.11 biotonu MaJIOPIYHKUKIB Ha HITPODUIBHUX 3EMIISIX
I: 2.2 PynepanbHi 6ioTornu GaraTopivHHUKIB

I: 2.22 Me3odiTHi Tpa'sHi pyaepanbHi 610TOMH HITPO-
¢bigpHOTO THITY

I: 2.23 PynepaiibHi 0i0TOIH TIEPEIIOTIB

I: 2.231 Ilepenoru Ha OaraTux 4opHO3EMax

I: 2.3 Bioronu, 1110 GOPMYIOTHCSI ITiJT BIUTMBOM peKpeartii
I: 2.31 BioTomu, 110 hOpMYIOTECS TTi /T BIUTMBOM peKpeartii
32 YMOB TI€PE3BOJIOKEHHS

I: 4 UItyuHo cTBOpEHi (KyJIbTHBOBaHI) Oi0TOIH JepeB Ta
KYIIiB

I: 4.1 Tlocagkm pgepeB Ta KyImliB, IO 3/AaTHI 0
CaMOBIATBOPEHHS

I: 4.12 PynepanizoBasi 3apocTi KyIiB
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biororn konTHHEHTaNmbHMX BoAoiM (C) y Mexax
MapKy TpeJCTaBIeHI HENPOTOYHMMHU Ta HPOTOYHUMH
npicaoBogauMu BomoiiMamu (C: 1). Cepen HuUX BHII-
JITEMO BOJIOWMM, ISl SIKMX XapaKTepHi IIaBaroui Ha
moBepxHi i y ToBmi Boxu rigpoditu (C: 1.1). 3oxpema,
e JUITHKY MiNKoBOAs 3amaBu p. Ilcen Ta crapuib
i3 MYJIMCTHM JTHOM, JUISl SIKHX BIIIMIYCHO YIpYyIOBaHHS
coro3y Lemnion minoris O. De Boldset Masclans 1955.
DiTOIICHO3H BOIOHM i3 BUTHHOIIIAaBAIOYNMH Y TOBIIII BOJH
rimatodiramu (C: 1.11) mpencrasneni acomiamieto Lemno-
Utricularietum vulgaris So6 (1928) 1938. [ominaHnTOM
TaKWX yrpynoBaHb Buctynae Utricularia vulgaris L.—Bun,
piakicauii st [TonraBeekoi obsacti (Bairak, Stetsiuk,
2005). IIpoexktuBHE TOKPHUTTA y (ITOIEHO31 CKIamae
55-60%. Hlupme na Tepuropii PJIIT "Tapsupkuit"
MPEJCTaBICHI OioTOmHM 13 BUIBHOIUIABAIOYMMH Ha
MOBEpxHI Boau Iuieiicroditamu Lemna minor L.,
Spirodela polyrrhiza (L.) Schleid. ta Lemna trisulca L.
(C: 1.12). BaranpHe IPOCKTUBHE TTOKPHUTTS YTPYIIOBAHb
cknagae 85-95%, a miarHoctruHuX BUIIB — 10 60%. B
OCTaHHI POKH BiZIMIYa€eThcsl 301Ib1ICHHS yuacTi Stratiotes
aloides L. B yrpynoBaHHsIX BOJHOI POCIMHHOCTI MapKy
i3 GopMyBaHHSIM CaMOCTIHOI acomiamii Stratiotetum
aloidis Miljan 1933 (C: 1.13). Taxe siBuie 3adikcoBaHe
Ha MigkoBommi (mo 1-2 M) mpaBoi 3atoku p. Ilcem B
oxouLsix ¢. Mani Bynuna ["ajsiubkoro p-Hy, uist BOJ0HM
rizposnoriyHoro 3akasuuka "[liconpko-Konbkose" Ta s
o3epa rigposioriunoro 3akasauka "boiroro Moxosare".

OparmentapHo Ha Tteputopii PJIT '"Tanmsmpkuit"
Ipe/CTaBiIeHl OlOTONM BOAOMM 13 TNPHKPIINICHUMH
mo nua makpoditamu (C: 1.2). B ocHOBHOMY BOHHU
PEeIpe3eHTYIOTh HeNPOTO4HI eBTPO(dHI Ta Me30eBTPO(HI
BOJIOIIMH TIPHPOJHOTO TOXOKEHHS 13 TIHOWHOIO 10
3 M, ge GOPMYIOTBCS YrpYyIOBaHHS 3 JOMiHYBaHHSIM
Elodea canadensis Michx., Myriophyllum spicatum L.,
M. verticillatum L. (C: 1.221). Co30J0Ti4HO HIHHUMH
€ BOJHI OioTONM o03epa TiJPOJIOTIYHOTO 3aKa3HUKa
"Bomotro MoxoBare" 13 YIrpyNOBaHHAMH XapOBUX
Bogopocreit (Nitella syncarpa (J.L. Thuillier) Kiitzing,
Chara globularis Thuiller) (C: 1.211), 1110 0XOpOHSIIOTBCS
BianoBiaHO 10 Jlupexrusu €C 92/43 (Didukhetal.,2011).
biortoru 3 ykopiHeHHMH MakpodiTaMH 3 IUIABAIOYUM
Ha moBepxHi Bomu JjuctsaM (C: 1.3) pempeseHTOBaHI
yrpynoBanHsiMu coro3y Nymphaeion albae Oberd.
1957. ®itoneHO3n MAHOTO COIO3Y PO3MILIYIOTHCS Ha
puOEPEIKHO-BOMHUX AUIHKAX (10 2 M) 3aTtoku p. [lcen
13 MYJUCTHM JHOM. XapaKTepHUH no0pe PO3BUHEHUI
HAJABOIHUH sApyc i3 mominyBaHHAM Nymphaea alba L.
ta Nuphar lutea (L.) Sm. Y 3aHypeHOMY TiJIBOJHOMY
spyci Tpamsitorscst Ceratophyllum demersum L., Elodea
canadensis, a Ha MOBEPXHI 3pOCTAOTh BUIHLHOILIABAIOYI
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Lemna minor, Spirodela polyrrhiza, Lemna trisulca,
Hydrocharis morsus-ranae L. Y ckiami Takux
(hiTOLEHO31B BIAMIUYECHO HASBHICTh PIAKICHUX BHJIIB
Utricularia minor L. ta U. vulgaris.

Jlo ckiamy mepe3BOJIOKEHHX OIOTOIB TpPaB'sSHOTO
turty (D) Ha Tepuropii mapky BXxoauTh TirpoginbHa
POCIIMHHICTB, IO HAJISXKUTh N0 Kiacy Phragmito-
Magnocaricetea Klika in Klika et Novak 1941.
[IpubepexHOBOIHI YTPpyHOBaHHS B paiflOHi JOCITITKEHB,
10 PO3BHBAIOTHCS 38 YMOB JOCTATHHOTO OOBOIHCHHS
Ha MYJHUCTHX 1 MIIAHUX JOHHUX BIAKIAJaxX i3 Pi3KOO
3MiHHicTIO 3BOstockeHHs1 (D: 1), Hamexarb 10 CcOO3iB
Phragmition communis Koch 1926 ta Scirpion maritimi
Dahl et Hada¢ 1941. IIpu 1ipoMy 3apOCTi BUCOKOTPaBHHUX
renodiTiB, y SKUX CTOAYl cTeOna Iepe3uMOBYIOTh Y
3acoxiomy Bursiai (D: 1.11), nmpencrasieni acoriamisMu
Typhetum latifoliae Sob 1927, Phragmitetum communis
(Gams 1927) Schmale 1939, Thelypterido-Phragmitetum
australis Kuiper ex van Donselaar et al. 1961. biororu
3 YIpyTOBaHHSAMH CEPETHHOBUCOKOTPABHUX IeIOMITIB i3
BIZIMUPAIOYNMHK HA 3UMY nosterauMu crebnamu (D: 1.12)
Ha teputopii PJIIT "Tamsaipkuit" npuypodeHi 10 CTapuilb
Ta 3aToK p. [lcen. dparmMeHTapHO B paiioHi OCIIHKEHb
Ha TPHOCPEKHUX MISHKAX BOAOHM 1 3HIDKCHHAX i3
MOCTIHHUM 1 CE30HHMM MIATOINICHHSM TIOIIUPEHI
YIpyIOBaHH CJIa0K03aCOJICHUX MYJIMCTUX CyOCTparTiB i3
noMinyBaHHsAM Bolboschoenus maritimus (L.) Palla un
Scirpus tabernaemontani C.C.Gmel. (D: 1.13).

YrpymnoBaHHA TOBITPSHO-BOIHUX TeNO(ITIB, IO
HE MalOoTh HOTY>KHMX KOPEHEBHII 1 PO3BUBAIOTHCS Ha
aMoBiANIbHUX MynucTux rpyHrax (D: 1.2), Ha Tepuropii
napKy TpeJlcTaBieHi acouiauiero Butometum umbellati
Philippi 1973 (D: 1.21). 3aranpHe MPOSKTHBHE ITOKPHUTTS
yrpymnoBansb ckinanae 90%, a giarHOCTHIHOTO BUILY — 75%.
BigmiueHo HasBHICTB y TakuX (iTOLEHO3aX PET10HAIBHO
pinkicaoro Buny — Naumburgia thyrsiflora (L.) Rchb.

bormotHa  pocnaMHHICTE  Ha  TEPUTOpPIl  HapKy
IpelCTaBlIeHa YIPYNOBAaHHAMHU, W0 (OPMYIOTBCS 3a
YMOB MOCTIHHOT'0 3BOJIOXKEHHS Ha TOP('SITHUCTHX IPYHTAX
yn topd'staukax (D: 2). 3okpema, 10 BHCOKOOCOKOBHX
oomit (D: 2.11) npuypoueHi acorianii Caricetum ripariae
So6 1928 (D: 2.111), Caricetum gracilis Savi¢ 1926 Ta
Caricetum acutiformis Eggler 1933 (D: 2.112).

OCHOBY 371aKOBO-TpaB'sITHUX Me30(iTHUX 1 Kcepo-
THUYHUX O10TOIIIB 13 IOMIHYBaHHSM I'eMiKpUNTO]ITIB, 110
(hOpMYIOTBCSL 32 YMOB MOMIPHOTO ab0 HEIOCTaTHHOTO
3BonoxkeHHs (E), ckmamae mydna pocnmHHICTE. Ha
teputopii PJIII "Tamsaupkuit" BigmiueHO OO0NOTHCTI
JyKH 13 oMiHyBaHHsAM Deschampsia caespitosa (L.) P.
Beauv. (E: 1.111), mo ¢popMyrThCs 32 YMOB 3aKUCIICHHS
IpyHTY B HeratuBHux ¢opmax peinbedy. Jlyku Ha
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rineiioBux OonotHux rpyHTax (E: 1.12) mpencraBneni
yrpymnoBaHHsMu  acowiawii  Scirpetum  sylvatici
Eggler 1933. Bosori Bucokotpaui jayku (E: 1.13)
XapaKTepU3YIOTbCA  MEPeBAKAHHAM  IPEICTaBHUKIB
BHCOKOTO Di3HOTpAB's, M0 PEMPE3eHTYIOTh aCOIlialio
Lysimachio vulgaris-Filipenduletum ulmariae Balatova-
Tulackova 1978.

Ha nomipHO 3BOJIOKEHHX JIYYHUX IPyHTaX HOIIMPEH]
Me3odiTHi cripasxkHi Tyku (E: 1.2). V Mexax mapky BOHH
MpUypoYeHi 10 OaraTux [epHOBO-TJICHOBUX TPYHTIB
Ta TPEACTAaBICHI YrpYNOBaHHAMHU acowiauiii Poetum
pratensis Stepanovi¢ 1999, Agrostietum albae Michalko
& Petratiova 1967, Festucetum pratensis So6 1938 ta
Arrhenantheretum elatioris Br.-Bl. ex Scherr. 1925
(E: 1.22). Ha HernmmOOKWX 3HIKCHHSAX Y ICHTPabHIN
yacTHHI 3amiaBu JriBoOepexcks p. Ilcen mommpeni
yIpynoBaHHs i3 JoMiHyBaHHSIM Poa palustris L. uu
Alopecurus pratensis L. (E: 1.23). Kcepome3odirtHi
pI3HOTpaBHI JIyKH TPEACTaBICHI  YTPYNOBaHHIMH
acomiauii Poetum angustifoliae (Domin 1943) Shelyag-
Sosonko et al. 1986 (E: 1.31).

lanoditHi aykm Ha TepuTopii mapKy xapakre-
pHU3YIOTBCSI TIepeBakKaHHAM Yy diTomeHo3ax Juncus
gerardii  Loisel. 1 3maunoro ydactio Triglochin
maritima L. (E: 1.412).

Jlyuno-crenosi 6iotonu y mexax PJIIT "Tagsipkuii”
npejacTaBieHi  (parMeHTapHO Yy  ApY)KHO-OAIKOBHX
cucreMax Ha mpaBoMmy Oepesi p. Ilcenm. YrpymoBaHH:S
JyYHO-CTEMOBOI POCIMHHOCTI BIIHECEHI 10 KIacy
Festuco-Brometea Br.-Bl. et Tx. ex So6 1947 (E: 2.122
Fragario viridis-Trifolion montanae; E: 2.123 Festucion
valesiacae). Y OunbmocTi GITOLECHO31B BIAMIYCHE BHCOKE
npoekTuBHE MOKpUTTS 75-100%, a mpiarHOCTHYHMX
BuaiB — 20-30%.

bioromiB, cdopmoBanux xamediTaMu Ta HaHO-
¢anepodiramu (F) Ha TepuTopii napky He BUSBICHO.

bioronu danepodirnoro tumy (G) Ha Tepuropii PJIIT
"Tanampkuil" mpeacTaBieHi JIUCTIHAIMH JTUCTOTIATHIMHA
micamu (G: 1), xBoHUMY BigHO3eeHUMHE Ticamu (G: 2) Ta
3MIMIaHUMU JIUCTSHO-XBOoMHUMHE Jicamu (G: 3). JTuctsni
JIUCTOMAJHI JIiCH PENpPE3CHTOBAHI JAPIOHOIUCTSIHUMHU
i IIMPOKOJUCTSHUMHU  JlicaMM Ta  YarapHHUKaMu.
BepOusku ta ocokipauku (G: 1.11) po3TamoByrOThCsS
B NIPUPYCIIOBIH YacThHI 3amiaBu pidok [lcen ta [pyHs.
He3naunuMy miomamu B mapKy IpeCTaBlICH] BUIBXOBI
eBTpodHi 3abomoueni jicu (G: 1.132). V aeperocrasi
nominye Alnus glutinosa (L.) P.Gaertn., mo 3pocrae
Ha migBUImeHNX 'm'enecramax". YarapHUKOBHH spycC
npencrasieHuit Frangula alnus Mill., Ribes nigrum L.,
Salix cinerea L. OCHOBY TpaB'sStHOTO TIOKPUBY (OPMYIOTb
Carex acutiformis Ehrh., Thelypteris palustris Schott,

38

Filipendula denudata (J.Presl & C.Presl) Fritsch,
Calystegia sepium (L.) R.Br., Eupatorium cannabinum L.,
Symphytum officinale L., Urtica galeopsifolia Wierzb. ex
Opiz, Stachys palustris L.

MupoxomuctsHi micn Ha Tepurtopii PJIIT "Tansamekuit”
(OpMyIOTECSL Ha CipuX JIICOBUX IPyHTaX, 3/€0LIBIIOTO
npuypoueHi o npasoro Oepera p. Ilcen. [lepeBocran
yrBoprotoTh Quercus robur L., Tilia cordata Mill. Ta
Acer platanoides L. Tpas'ssauii sipyc (popMyIOTh 3aJI€KHO
BiJI CTYIICHS 3BOJIO’KEHHS, OCBITJICHHS Ta YXHJIIB CXUJTIB
Aegopodium podagraria L., Carex pillosa Scop., Stellaria
holostea L. (Rabelera holostea (L.) M.T.Sharples &
E.A.Tripp), Mercurialis perennis L. (G: 1.216). Ha
TepuTopii OoTaHIYHKX 3aKka3HUKIB "CapaHunHa momuHA"
ta "KHumiBceka ropa", mo BXOISATH 0 CKJIANY IMapKy,
B HIDKHIM YacTHHI CXWIIiB ()parMEHTApHO TPAIISIOTHCS
JOUISTHKK JIicy 13 JoMiHyBaHHSIM Fraxinus excelsior L.
(G: 1.231).

Ha 6opogiii Tepaci p. [1cen y mexax PJIIT "Tagsiupkmid”
rommpeHi Oiorormu cocHoBo-gyOoBHX miciB (G: 3.11)
Ta KOHTUHEHTAJIbHUX COCHOBHUX JICIB 13 OCTEITHEHUM
tpaBoctoem (G: 2.216). JlepeBocTaH MilllaHUX JICIB
tdopmytots Pinus sylvestris L. ta Quercus robur i3
noMimkow Betula pendula Roth. YarapaukoBuil sipyc
yTBOpIOt0TE Frangula alnus, Chamaecytisus ruthenicus
(Fisch. ex Wot.) Klaskova, Sambucus racemosa L.
ta Euonymus verrucosus Scop. OCHOBy TpaB'ssHOTO
MOKpuBy cknanaiote Calamagrostis  epigeios (L.)
Roth, Convallaria majalis L., Agrostis capillaris L.
YacTo JOMIHAHTOM YTPYIOBaHb IHOTO SIPYCy BHCTYIIA€
Pteridium aquilinum (L.) Kuhn, sxuit g [onraBumau
€ perioHaJpbHO  PpigKICHUM  BuAOM. DiToleHO3H
KOHTHHEHTAJFHUX COCHOBHUX JICIB  IpencTaBlieHi
YTPYIOBaHHAME acouiarii Festuco-Pinetum sylvestris
(Jurasc 1928) Kobendza 1930 em So6 1960.

OparMeHTapHO Ha TEpUTOpii MapKy MpecTaBlieH]
6iotoru, cGOpPMOBaHI TrOCIOAAPCHKOK  HISUIBHICTIO
momuau (I). Jlo HuX y palioHi HOCHTIIKEHb HalleKaTh
pyZzepanbHi Tpa'sHi 6ioTomu (I: 2) Ta IITY4HO CTBOPEHI
(xynsruBOBaHi) OloTonm nepeB Ta kymiB (I: 4). Ha
nepeno3i B OKOJMIAX C. XWTII BiaMiueHO Oi0TOIH
MaJIOPIYHHKIB Ha HITPO(ITEHUX 3eMJIISIX 13 TOMIHYBaHHSIM
y TpaBocTtoi Sisymbrium loeselii L. (I: 2.11). PynepansHi
OioTormu 0araTOpiYHWKIB BKIIOYAIOTh YIPYIIOBAHHS
acomiauii Arctietum lappae Felfoldy 1942 (I: 2.22)
Ta TPUYpPOYEHI HA TEPUTOPii MaApPKy [0 MOPYIICHHUX
IUISHOK, 1€ 3AIHCHIOETBCS  BHUMACAHHSA  XyJI00H
(oxomumi cin bpoBapkwu, PamriBka). Pynepansai 6ioTomm
niepestoriB Ha Gararux yopHosemax (I: 2.231) BinmiueHo Ha
BepXiBLI cXmTy Ot TanamadTHOrO 3aKa3Huka "Becero-
Mupceke" B okonuisix ¢. ['pedaniska. Ha 0epesi p. Ilcen
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(oxkommmi cim Mani Bymgwmma, CocuiBka, KawmmmiBka,
bobpuk, IlmimmBenp), 30kpema B palOHI MiCIEBHX
IUBDKIB Ta JIyYHHX JUITHKaX y TPUPYCIOBIH 4YacTHHI
3aIUTaBH, TPAIUIAIOTHCS OloTOmH, IO (GOPMYIOTHCS T
BIUIMBOM peKpearii 3a yMmoB mepe3ponokenus (I: 2.31).

Ty4yno crBopeHi (KynIbTHBOBaHi) OIOTOMH IepeB
Ta KyIIiB Ha TEPUTOPIi IMapKy po3TalloBaHl Ha yCTyIi
60poBoi Tepacu B okouipix cit Kaumrieka ta Capanunsa
Jonmua. diToneHo3w MpeacTaBiIeHI pyAepali3oBaHIMA
3apoctsamu KymiiB (I: 4.12), mo Hamexars 0 acoriarii
Sambuco nigrae-Robinietum Scepka 1982.

BucHoBku

Knacudikamiiitna cxema Oiotomis PJIIT "Tagsipkuii”
BKITIOYA€ M'ATh THIB OioTomiB Bumoro panry (C, D, E,
G, I), cepen sikux nepeBaXxatoTh Tpas'siHi OioTonu (Jry4Hi
Ta JIy9HO-CTEIIOBI POCIHMHHI YTpYyIIOBaHHSA) Ta OioTOmMH
¢danepoditHoro THIy (yticw). BigMidueHi BoaHi GioTonm
(C: 1.211), 10 OXOpOHSIOTHCS BiMOBIAHO 110 JIUpeKTHBH
€C 92/43.

Y uinomy, Oioronu mapky BiZoOpaxaroTh  SIK
nmaHamadTHI 0COOIMBOCTI MPUPOTHOTO PETIOHY, TaK U
TpaHchopMarliiiHi 3MiHH, SIKi BiZOYBalOThCS B MeEXax
tepuropii. [lomineHO posmuproBat romry  PJIIT
"Tagsipkuit" 11t 3a0€3MeYCHHS 0XOPOHOKO CO30JI0TTUHO
1 eKOJIOTIYHO MiHHUX O10TOIIB, SIKi MPOIOHYBAIHUCSI Ha
eTarli MPOeKTyBaHHsI, aJie He BBIMIILIM 10 CKJIaIy TapKy.

Toasiku

ABTOp BHCIIOBIIOE MDY NOAAKY KaHAWIATy Oi0JOTIYHMX
Hayk, noueHty H.O. Cwmomsap 3a BceOiyHy IOMOMOTY i
Yyac eKCIHEIUIIHHUX JOCIIDKCHb 1 MOpajd IMpU HAIUCaHHI
cTarTi, CHiBpoOITHHKAaM Binmimy ¢ikomorii, JixeHomorii Ta
opionorii Iucrutyry Ooraniku iM. M.I. Xomognoro HAH
VYkpainu kaHauAaTy O010JIOTIYHUX HAyK, CTapIIOMY HAyKOBOMY
cniBpodiTHuKy O.B. Bopucosiii Ta acipanty O.M. Kpusomrei
3a JOTIOMOTY IIPY BH3HAYEHHI BUJIIB XapOBHX BOIOPOCTEH.
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Abstract. Fomitopsis officinalis is listed in the Red Data Book of Ukraine as an extinct species. According to the data published
therein on its former distribution in Ukraine, the species was reported in Ivano-Frankivsk and Lviv regions in the first half of the
20" century. However, our analysis of the bibliographic references listed for this species has revealed no records of the fungus in
the country. The article provides a brief overview of the published literature sources used as a basis for its red-listing on the national
level. Most probably the information on the occurrence of F. officinalis in Ukraine derived from other countries where the fungus,
particularly in the past, was most common and its fruit bodies were extensively collected. Since historical data on the occurrence of
F officinalis in Ukraine are highly doubtful, the species should be excluded from the Red Data Book of Ukraine.
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Pedepar. Fomitopsis officinalis Bkmouernii 1o YepBoHOT KHUTH YKpaiHH SK 3HUKIWN BHJ. 3TiAHO 3 OMyONiKOBaHWMH B Il
KHM31 JJAHKUMH TIPO HOTO KOJIMIIHE MOIIUPEeHHs B YKpaiHi, rpud OyB Bimomuii B IBaHO-®pankiBebkiii Ta JIBBIBCHKIN 007acTIX y
nepuii monoBuHi XX cromitts. [Ipore y 6i6miorpadivaux mKepenax, MOAaHUX 0 HAPHCY MPO LeH BHU, iH(OpMais Mpo 3HaXiIKH
F. officinalis y namiii xpaiHi He HaBOAUTHCA. Y CTaTTi MPEACTABICHO KOPOTKHK OIIAN IMyOJiKamiid, Ha MifcTaBi SAKUX BUI OyIlo
BKJIIOUeHO 710 YepBoHOT KHUTH YKpaiHu. PoOHTBCS BHCHOBOK TPO Te, IIO0 BKa3iBKa IOAO TparuisiHHS F. officinalis B YkpaiHi €
TIOMMJIKOBOIO YHACJIIIOK HEKOPEKTHOI eKCTparossiii Ha ii TepUTOpiro 3aralbHUX AaHWX MO IOIIMPEHHS BUIY B IHIINX KpaiHax
€ponu. Tomy meit Bu cii BUKIIOUUTH 3 YepBOHOT KHUTH YKpaiHu.
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Fomitopsis officinalis (Batsch) Bondartsev & Singer is a
polyporoid fungus that forms large perennial fruit bodies
on old standing trees, rarely on fallen logs or stumps. It is
a slow-growing weak parasite causing cubic brown rot of
heartwood of living trees. Although F. officinalis attacks
living tissues, it may colonize tree trunks over decades
and continues to decompose wood of the dead hosts as a
saprotroph. The fungus produces easily recognizable fruit
bodies, at first ungulate, later columnar to cylindrical,
often reaching a considerable size. Apart from distinctive
external morphological characters, its fruit bodies differ
from those of other species by chalky white consistency,
crumbly texture, bitter taste and special flavor (Bernicchia,
2005; Ryvarden, Melo, 2014).

The fungus is also known under the name Laricifomes
officinalis (Batsch) Kotl. & Pouzar. Based on several
distinctive macromorphological characters, Kotlaba &
Pouzar (1957) transferred the species to the monotypic
genus Laricifomes Kotl. & Pouzar. Subsequently,
several molecular phylogenetic studies demonstrated
that L. officinalis forms a separate lineage and thus
represents a separate monophyletic genus distant from
Fomitopsis s.s. (Kim et al., 2005; Han et al., 2016).
However, F. officinalis still remains a currently widely
accepted name of the fungus, while L. officinalis is listed
as one of the synonyms (http://www.speciesfungorum.
org, http://www.mycobank.org).

Fomitopsis officinalis has a Holarctic distribution;
the fungus occurs predominantly in subalpine, montane
and boreal forests of the Northern hemisphere and is
very rare almost everywhere throughout its range. The
species was reported from Europe (Austria, Belgium,
France, Germany, Italy, Lithuania, Netherlands, Poland,
Romania, Russian Federation, Slovakia, Slovenia, Spain,
Switzerland), Asia (China, India, Japan, Korea, Mongolia,
Russian Federation, Turkey), North Africa (Morocco),
and North America (Canada, USA) (Distribution...,
2015). Three major distribution areas of the species are as
follows: Western Europe (the Alps), North Asia (Siberia
from the Ural Mountains to the Russian Far East), and
North America. Other reported localities from Asia and
North Africa represent small and geographically very
restricted populations of the fungus.

The host plants of F. officinalis differ across its general
distribution range. In North America, the fungus has been
reported on several hosts of Pinaceae (Abies Mill., Larix
Mill., Picea A.Dietr., Pinus L., Pseudotsuga Carriére,
and Tsuga Carriére) (Gilbertson, Ryvarden, 1986),
while in Eurasia it occurs mostly on Larix spp. and only
occasionally on Pinus spp. In Europe, F. officinalis has
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been recorded almost exclusively on Larix decidua Mill.,
with a few exceptions. In the European part of Russia
(the Urals and adjacent areas), the fungus occurs on Larix
sibirica Ledeb. and Pinus sibirica Du Tour (Chlebicki
et al., 2003; Shiryaev et al., 2010). In Spain, a collection
from P. nigra subsp. salzmannii (Dunal) Franco (syn.
P clusiana Clemente) has been reported (Telleria, 1980).

Distribution of F officinalis in Europe largely
coincides with the native range of L. decidua, the main
host of the species within the continent. Larix decidua
is discontinuously distributed in the mountain regions of
Southern, Central and Eastern Europe. The species has a
broad vertical range, forming forests at various altitudes,
between 2500 m in the central Alps and 180 m in Poland
(Da Ronch et al., 2016). Two subspecies are currently
accepted: L. decidua subsp. decidua and L. decidua
subsp. polonica (Woycicki) Domin (syn. Larix polonica
Woycicki) (Raab-Straube, 2014) that show different
distribution patterns. The former subspecies covers a
compact area in the highest European mountain range, in
the Alps, from south-eastern France to northern Slovenia,
while the latter one is represented by patchy populations
at lower altitudes, in the Sudetes mountains, the Eastern
Carpathians, as well as upland and lowland areas in
Poland.

In Ukraine, L. decidua subsp. polonica is listed in
the Red Data Book of Ukraine (2009) (as L. polonica).
This species (or subspecies) occurs naturally only in two
small separate localities in the Gorgany and Chornohora
mountain ranges which are included, respectively, in
two botanical reserves, the Manyava Skyt forest parcel
(Ivano-Frankivsk Region) and Kedryn forest parcel
(Transcarpathian Region). In both reserves, it forms
mixed stands with Pinus cembra L. and Picea abies (L.)
H.Karst.

Consequently, in Europe F. officinalis has been
reported mostly from high mountains and subalpine
regions, occasionally from uplands and lowlands (Pigtka,
Szczepkowski, 2004; Wojewoda, 2010; Dakskobler et al.,
2011). It occurs almost exclusively in natural forests and
is very uncommon in artificial plantations. Moreover,
the fungus is largely associated with virgin subalpine
larch forests; it is therefore regarded as an important
indicator of old-growth undisturbed forests of L. decidua
(Distribution..., 2015).

Fomitopsis officinalis is currently known as one
of the species threatened with extinction, both in
Europe and globally (http://iucn.ekoo.se/iucn/species
view/297501/). The species is red-listed and/or protected
by law in at least ten European countries. Its populations
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have dramatically declined in all European countries over
the last centuries due to human activities. For example,
in Poland F. officinalis was rather common until the 19"
century, while currently only six localities of the fungus
remain, mostly in the Swigtokrzyskie Mountains (Pietka,
Szczepkowski, 2004; Luszczynska, Luszczynski, 2009).

The primary threats to this species are largely the
same as those to other rare wood-inhabiting fungi, i.e.
habitat destruction, overlogging of montane forests,
cutting of individual old trees for timber, unsustainable
forest management etc. Apart from habitat degradation
and loss, another major threat is over-harvesting of
fruit bodies for commercial trade. Since ancient times,
F. officinalis commonly known as Agarick has been
used for medicinal purposes. Due to their antimicrobial
and antiviral activities, the fungal extracts have been
continuously used by pharmacists in Europe over
centuries. In the late 19" and early 20" centuries, its fruit
bodies were extensively collected in large amounts for
production of various natural medicines and for trade,
primarily from Siberia (the Ural Mountains) and the Alps
where the species was most common (Chlebicki et al.,
2003; Pictka, Szczepkowski, 2004; Girometta, 2018).

In Ukraine, F. officinalis is listed in the third edition of
the Red Data Book of Ukraine (2009) under its synonymic
name, Laricifomes officinalis. The conservation status
of the fungus at the national level was determined as an
extinct species. According to its former distribution data,
the fungus used to be known in the first half of the 20®
century in the Carpathians and western Ukrainian forests
(Ivano-Frankivsk and Lviv regions). This conclusion
was made following several bibliographic references,
viz. a monograph by Bondartsev (1953) and two earlier
manuals on medicinal plants, by Rytov (1918) and Panych
(1924). However, none of these publications provides
any specific data on the occurrence of F. officinalis in
Ukraine.

Inthe monograph Polyporaceous fungi of the European
part of the USSR and the Caucasus, Bondartsev (1953,
p. 308) claimed that F. officinalis "occurs everywhere
where larch and cedar (Rus.: kenp, i.e. Pinus sibirica,
often erroneously referred to as Siberian cedar — VH)
grow in large numbers"; however, he specified only three
such areas, namely Perm, Kirov and Sverdlovsk oblasts
(Russia). Apart from those areas, Bondartsev did not
mention any other possible localities for F. officinalis,
although distribution data in Ukraine for many species
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was provided, including personal collections of the
author. This also applies to the other two cited above
publications of the early 20% century. Rytov (1918)
presented information on enormous collections of
the fruit bodies of larch fungus in Arkhangelsk Oblast
(Russia) regularly exported to Hamburg (Germany) for
trade purposes. Panych (1924, pp. 38-39) in his manual
for local collectors of medicinal plants published in Lviv
provided a brief description of Polyporus officinalis Fr.,
emphasized medical and commercial importance of the
fungus but gave no evidence of its occurrence in the
country. The statement that "fruit bodies can be collected
all year round in unlimited amounts" is particularly
doubtful due to very restricted areas of larch forests
in the country. Most probably, this manual, like other
similar editions of the first decades of the 20" century,
includes not only medicinal plants of local origin used
in the pharmaceutical practice of western Ukraine (in
Halychyna, or Galicia), but also those adopted from
the pharmacopoeia lists published earlier in the Austro-
Hungarian Empire and the Russian Empire (Makukh
etal., 2013).

Similarly, F. officinalis is vaguely mentioned in the
Handbook on Fungi of Ukraine (Zerova et al., 1972), with
questionable distribution data. No records of the fungus
have been reported in any published lists of mycological
surveys ever conducted in the Ukrainian Carpathians
or in the country as a whole. The species was neither
registered in any historical mycological catalogues nor
listed in the appropriate indices, for example, in the
handbook on forest plant pathology published in Lviv
(Shevchenko, 1968). Accordingly, no records for Ukraine
are indicated on the distribution map of F officinalis
in Europe (Distribution..., 2015). Incidentally, there
are three strains of F. officinalis in the IBK Mushroom
Culture Collection of the M.G. Kholodny Institute of
Botany, NAS of Ukraine; however, they are of various
geographical origin outside Ukraine (Mykchaylova et al.,
2017; Bisko et al., 2018).

Thus, information on the occurrence of F. officinalis in
Ukraine appears at least highly doubtful. It should be also
emphasized that this fungus, which is strictly associated
with old trees of Larix, usually occurs in old-growth larch
forests that are exceptionally rare in our country. If its
occurrence cannot be proven with certainty, the species
is to be excluded from the Red Data Book of Ukraine.
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Abstract. Based on the conclusions of recent publications concerning separate species Ulota crispula and U. intermedia previously
grouped with U. crispa, the U. crispa species aggregate in Ukraine was studied. The specimens deposited in the herbaria of the
M.G. Kholodny Institute of Botany (KW-B), State Museum of Natural History (LWS), Institute of Ecology of the Carpathians
(LWKS-B), and from our personal collection were examined. The samples were compared by 25 morphological and anatomical
characters; the keys in the cited publications were considered. For each pair of characters, the strength of association was calculated,
according to the Cramer contingency coefficient, Spearman rank correlation and analysis of variance. There are two stable combinations
of characters (morphotypes) which approximately correspond to the species diagnoses of U. crispa s. str. and U. crispula, according
to the comparison results. Hence, it would be incorrect to exclude the latter species from the Second Checklist of Bryobionta of
Ukraine (Boiko, 2014). The most reliable characters for species differentiation are leaf structure, sporophyte length and spore size, as
well as capsule shape. Anatomical characters of capsule and peristome are less reliable because they are often absent and difficult to
observe. In addition, numerous intermediate phenotypes not corresponding to the description of U. intermedia were recognized in the
studied material. The occurrence of that species in Ukraine needs to be confirmed using molecular methods. Significant variability of
species in the U. crispa complex makes impossible their correct identification solely by morphological characters.

Keywords: morphotypes, Orthotrichaceae, Ukraine, Ulota crispa, Ulota crispula, Ulota intermedia
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Bapcykos O.0. 2020. Komniexe BuniB Ulota crispa (Orthotrichaceae, Bryophyta) B Ykpaiui. Yrpaincoxuii bomaniunuii scypnan,
77(1): 44-55.

Pedepar. Crimparounch Ha BUCHOBKH HOBITHIX poOIT, o miarBepawnu craryc BuniB Ulota crispula ta U. intermedia, panime
ob'eqnanux 3 U. crispa, poBeneHO nociimkeHHs KoMmuiekcy U. crispa B YkpaiHi. Buueno marepian 3 repbapiiB IncruryTy
6oranikn iMm. M.I. Xomoguoro (KW-B), Jlep>xaBroro npupono3nasdoro myseto (LWS), Inctutyty exomnorii Kapnar (LWKS-B), a
TaKoX 3i0paHuil 0coOHCTO. 3pO0IEHO NOPIBHIHHS 3pa3KiB 3a 25 MOP(OJIOTiYHIMY Ta aHATOMIYHUMH O3HAKaMH, SIKi B IATOBAHUX
poborax 3a3HaueHi SIK KIFO9OBI. J[jIst KOXXHOT Tapy 03HaK 00paxoBaHO CHITY 3B'I3Ky 3 BUKOPHCTAHHSAM Koe(illieHTa CIIiB3aJIeKHOCTI
Kpamepa i parrosoi kopemsmii CipMeHa, a TaKoK JUCIEPCiHOTO aHammi3y. 3a pe3yabTaTaMy MOPiBHAHHS BCTAHOBICHO HAasIBHICTH
JIBOX CTAJIMX KOMOiHamil o3HaKk (MOp(OTHUIIB), sIKi TPUOIN3HO BiAMOBiNaTh aiarHozam U. crispa s. str. Ta U. crispula. Takum
YHHOM, BHKJIIOUEHHSI OCTaHHBOTO 3 J[pyroro yekiicra Moxononiounx Ykpainu (Boiko, 2014) nexopexrae. Haitbinbm naxiitnumu
O3HAKaMH IS IXHBOTO PO3PI3HEHHS BUABWINCS OyJ0Ba JHCTKIB, JOBKMHA CIIOPOTOHA 1 PO3MIp CIIOp, @ TAKOK 30BHIIIHINA BUITIAL
KOpOoOOUKH. AHAaTOMIYHI 03HAKH KOPOOOYKHM Ta MEPUCTOMA € MEHIII HaliHHUMHU Yepe3 4acTy iXHIO BiICYTHICTh Y repOapHuX 3pa3kax
a0o TpymHOIII croCTepekeHHs. Takok BHSBICHO 3HAYHY KUIBKICTh MPOMDKHHX (DEHOTHIIB, sIKi 374€0UIBIION0 He BIIIOBINAIOTH
omucy U. intermedia. [luTanHs Mpo HasABHICTH OCTAHHBOTO B YKpaiHi MOKHA PO3B'SA3aTH 13 3aIyYCHHSM MOJEKYISIPHUX METOJIB.
3HaYHa MIHJINBICTb BHIB, 0 CKJIAaI0Th KOMIUIEKC U. crispa, yHEMOXKIIMBIIIOE TXHIO BIIEBHEHY iI€HTU(IKAIiF0 32 MOP(OIOTIYHIMHU
O3HaKaMHU.

KurouoBi ciioBa: mopdorumnu, Ykpaina, Orthotrichaceae, Ulota crispa, Ulota crispula, Ulota intermedia
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Beryn

Cepen mommpeHHX B €Bpomi MpPEICTABHUKIB POANHH
Orthotrichaceae Arnott. oHUM 3 IPOOJIEMHUX TAKCOHIB €
komIuteke BuAiB Ulota crispa. JIUCKyCis IPO CTATyC TPHOX
BUIB, 1m0 Horo ckiamaroTk (U. crispa (Hedw.) Brid.,
U. crispula Bruch ex Brid. ta U. intermedia Schimp.), a
Takox criopignenoro U. bruchii Hornsch. ex Brid. TpuBae
(akTHYHO 3 MOMEHTY ixHBOTO ommcy. B 1975 p. Smith,
3naBajiocst 0, 3aKpUB NMHUTAHHS, CTaTHCTHYHO JIOBIBIIM
BHCOKY MIiHJIUBICTh NIarHOCTHYHHUX O3HAK 1 HAsBHICTH
nepexiziHux GopM MiX pisHUMH MopdoTturnamu (Smith,
Hill, 1975). OxnHak, nofanblin JOCTIPKEHHS i€l rpynu
i3 3aJy4CHHSM HOBHX O3HAK Ta METOIIB HAMITHIN
TEHJICHIIII0 JI0 HOBOTO PO3MEXKYBAaHHS KOMILIEKCY
U. crispa, sixa 1ocsIIa JOTi4HOTO 3aBEPIICHHS B HEIaBHII
myOuikarii icrmanchKkux OpiosyoriB. Y Hiil BHIe3ragaHi
TaKCOHM BIJTHOBIIOIOTBCS B CTaTyCi OKPEMHX BHIIB
(Caparros et al., 2016b).

Bun U. crispa Oy onmcanuii Iensirom sk
Orthotrichum crispum Hedw. y 1787 p. (Hedwig, 1787).
Mop BuninmuB #oro B okpemuit pin Ulota Mohr. pasom
3 IHIIMMH BiIOMHMH Ha TOW 4Yac IpeJACTaBHHKAMH
OpPTOTPIXOBUX 13 KydepsBHMH JHCTKamH. [Iporomorm
Orthotrichum crispulum ta U. bruchii, B SKMX pOOUTBCS
aKIeHT Ha MOPQOJIOTIYHNX BiIMIHHOCTX Bix U. crispa,
ormyOrnikoBaHi BifgmoBinHO bpyxom 1 TopHmyxom y
nmonatkax g0 kHurd bpimens "Bryologia Universa"
(Bridel-Brideri, 1826). Hapemri, y 1876 p. V. Ilimnep
YTOUHUB JIOCTaTHbO po3IuMBuyatuii omuc U. crispa
i omucaB U. intermedia sk TPOMDKHY 3a O3HaKaMH
Mix Heto Ta U. crispula, mogaBImid poO3rOpHYTI OMUCH
U. crispula ta U. bruchii (Schimper, 1876).

Il# xmacuyHa KOHIEMINSI ICHYBaHHS YOTHUPBHOX
OKpEMHX BHIIB 3 JESIKMMH YTOYHEHHSIMM IXHIX
MOPQOJIOTIYHUX O3HAaK Ta XPOMOCOMHHUX  YHCEIN

Oyna mOHEOaBHA TPUHHATA y BITUYM3HAHIN Opiororii.
Tak, y BusHaunumkax Jlasapenka (Lazarenko, 1955),
Menbunuyka (Melnychuk, 1970) Ta y "®dnopi MoxiB
Vkpaincekoi PCP" (Baczurina, Melnychuk, 1989)
pospizusitotscs U. crispa, U. crispula ta U. bruchii. llpu
bOMY KJIFOY ULl HUX BHIIB MOOYIOBaHWH BHKIIOUHO
32 XapaKTepPUCTUKAMH KOPOOOUYKH: iarHOCTHYHOKO
o3Hakoro mist U. crispula € pi3kuii mepexiy ypHOYKH B
HikKy; U. crispa ta U. bruchii MatoTh 10BTY MOCTYIIOBO
3BY)KeHY LINHKY, OJTHAK OCTaHHs BUPI3HAETHCS 3BY)KCHUM
YCTSIM 1 BIZCYTHICTIO TEPETSDKKU 1M1 HUM. O4eBUIHUM
HEJIOJIIKOM ITHOTO MiAXOTY € T€, [0 KOPOOOUKH IINX BU/IIB
ITiCIIsl BUCIBAaHHS CIIOP IIBUJKO BTPAvyaroTh cCrerudivni
osHaku. Ulota intermedia nnst teputopii YkpaiHum He
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HaBOAMJIACS, OJHAK cepell cHMHOHIMIB U. crispa B mUX
poborax ii Tex Hemae. Ase y "UekimicTi MOXOIOmiOHHUX
Vikpaiau" (Boiko, 2008) U. crispa ta U. intermedia
MOJAFOThCS K CHHOHIMH, a B JpYridl Horo pemaxiiii
U. crispula Takox He BUIUIIeTHCS OKpemo (Boiko, 2014).

[lincraBoro asi BIAMOBH PO3IVISIATH SIK OKpEeMi
Buman U. crispula ta U. intermedia, sK 3a3Ha9anocs
BMILIE, CTAaB CTATHCTHYHMM aHaji3 3HAYHOI KiJIBKOCTI
MOpP(OJIOTIYHIX O3HAK, SKWH HE MIATBEPIUB HASIBHOCTI
CTIMKO acoIifOBaHUX KOMIUICKCIB (MOPQOTHIIIB), IO
BiANOBigaroThaiarao3amBuaiB(Smith, Hill, 1975). HastBri
BinMiHHOCTI U. crispula mosicHIOBaIUCS MOTU(IKAIIIMH
y BIIMOBIIh HA 3MCHIICHHS BOJIOTOCTI, sIKi MOB's3aHi 3
TUNIOBAM (DEHOTHIIOM TepeXiqHuMu (opMamu. biipmr
icTOTHI BigMiHHOCTI Oys0 BusiBieHo B U. bruchii, Tomy
aBTOpY BUAUTIIIN 1i B OKpeMy Pi3HOBUAHICTH U. crispa
var. norvegica (Gronvall) A.J.E.Sm. & M.O.Hill.

Bkazany po0oTy 3rofjoM CIyIIHO KPHUTHKYBAlH cami
aBTOpPH, 30KpeMa 3a HaJaHHs pIBHOI Barm O3HaKaMm
CIIOPOTOHA Ta TaMeTO(iTa i BUKOPUCTAHHS HETIPUIATHUX
Ui TOYHOI (hikcarii KiTbKICHMX O3HAK, Ha KIITAJT
nopxwHA ypHOUKH (Smith, Proctor, 1993). Bumosuit
craryc U. bruchii Oyno migTBEp/P)KEHO HA MijACTaBi
BiIMIHHOCTEH B OpHAMEHTAIIlii MEPUCTOMY Ta OOJISIMIBKH
ycts Ha 3pa3kax i3 Hizeprmannis (Rosman-Hartog, Touw,
1987), Benukoi bpuranii (Smith, Proctor, 1993), Icnanii
ta [Mopryrami (Garilleti et al., 2000). IIpore B mmx
poboTax KOHCTATyeThCs a00 OMHHAETHCS BIJCYTHICTh
BUIOBUX BIIMIHHOCTEH BcepeanHi komruiekey U. crispa.

Hapemri  Garilleti 31 cmiBaBropamu  (Caparrds
et al., 2016a) omy6OmnikyBamm poOOTy, B SKili KOMILIEKC
U. crispa nocnijpkeHO Ha 3HaYHOMY Matepiaji 3TiHO
JI0 KOHIIEIIi1 iHTeTpaTHBHOI TAKCOHOMI1, CE0TO MOUTYKY
BiAIIOBIIHOCTEN MK MOJIEKYJISIPHO-T€HETUIHUMU
0COOMMBOCTSIMM T2  MOP(OJOTIYHUMH  O3HAKAMHU.
3a pesynapraramMu aHamizy mocuigoBHoctern [TS2 im
B/IQJIOCSl BUAUIMTH B CKJIaJl KOMIUIEKCY TpH KIaJu,
SKAM BiJIOBIAIOTh Pi3HI MOP(OTHIIH, IO 32 JCIKAMHU
O3HaKaMH 30iralThes 3 KilacuayHuMu onucamu U. crispa,
U. crispula ta U. intermedia. 1le m03BONHIO YTOYHUTH
JIarHO3M BUJIB 1 PO3POOUTH HOBUH KJIFOY IS iXHBOT
ineHTudikamii, a Takox obparu nexrorumu (Caparrds
et al., 2016a, b).

3 ypaxyBaHHSIM IIMX pE3yJIbTaTiB METOI0 HAIIOTO
JOCIIJDKEHHST OyJl0o KPUTHYHE BHBYEHHS KOMIUIEKCY
U. crispa B Mexax YKpaiHU i TpUBENEHHS TaHUX PO
HOro pI3HOMAHITTA Ta TOMIMPCHHS Y BIAMOBIIHICTB
i3 Cy4acHHMMHM YSIBJICHHSIMH. bylio ToOCTaBieHO Taki
3aBlaHHA: |) BUBYNTH KJIIOYOBI MOPQOJIOTIUHI O3HAKH
3 BUKOPHCTaHHSIM SIKOMOTa OUIBIIOT KITBKOCTI CBIXKOTO
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Ta repbOapHOrO Marepiaimy; 2) BCTAaHOBUTH HAasBHICTh
CTIMKMX acoriaiiil JaHuX O3HAK, BUSIBUTH MOP(OTHUIIH;
3) OIIHWTH BaNiAHICTH KIFOYa, 3alPOMOHOBAHOTO Y
LUTOBaHIi Bumle poOoTi; 4) y BHUIAIKY TO3UTHBHOIO
BUPIIIECHHS NONEPEIHHOr0 3aBIaHHS YTOYHUTH BUIOBUI
ckian komruiekey U. crispa B YkpaiHi Ta HasBHICTB Ha 11
tepuropii U. intermedia.

Marepianu Ta MeTOIH

JKusuit marepian 30upanu B okonuisax M. Kocis (IBaHo-
OpankiBcbka 0011.) Ha Teputopii HamionanbHoro
npupoxHoro mapky (HIIIT) "Tymymemmua" mim dbac
exkcrienuiii B cepnHi 2016 p. Beboro Oyino 3i0paHo
omu3eko 40 3paskiB, 3 sgkux Jjume 14, Bu3HaudeHI 3a
BITUM3HSIHUMHU KJItouamu sk U. crispa, Manu CriOpOroHH
y TapHOMY CTaHi Ta Oymd TpWAaTHI IS aHami3y.
OcHOBHUI MacuB naHuX OyB OTpUMaHMH 3 repOapHUX
kojekmii JlepskaBHOTO TpHpoao3HaBdIoro myszero HAH
VYkpainu (LWS) — 69 3paskis, Inctutyty exomnorii Kapmar
HAH Vkpaian (LWKS-B) — 52 3pasku, I[actutyTy
6oranikn im. M.I. Xomognoro HAH VYkpainn (KW-
B) — 39. Cepen nux 16 3naunnucs sk U. crispula, 6 — sk
U. bruchii, pemrra sk U. crispa an U. ulophylla Broth.
[lepeBakHa OLIBIIICTh 3pa3KiB MOXOMIIA 13 3aXITHUX
obmacteit Ykpainm (JIpBiBchKa, 3akapmarcbka, [BamO-
OpankiBcbka) 1 cxiguux perionis [lombmii.

Ha BimiOpanmux 3pa3kax BHBYAIN TabiTyC MOIYIIOK
Ta ¢dopMy KOpOOOYOK, TiCHs YOro BUIIUISIIM Ta
MpenapyBaiid OKpeMi €K3eMIUIIPH POCIHH (10 OIXHOMY
JUTSE KOOKHOTO Bi3yallbHO BiJIMIHHOTO THITYy KOPOOOYKH).
Beboro 3i 174 3paskiB BimiOpano 220 ek3eMIUIpIB.
Ha mpenaparax MeTomoM CBITJIIOBOI  MiKpOCKOIMIii
JIOCHI/DKYBAJIM KITIOYOBI MOPQOIIOTiuHI Ta aHaTOMIyHI
O3HAaKW: (GOpMy Ta KIITHHHY CITKy JHCTKIB (2—4 3
KOKHOI POCJIMHU), PO3MIp CIIOPOTOHA Ta CIOP, aHATOMIFO
KopoOouKH Ta Oya0By nepuctomMy. O3HaKH criocTepiraiu
32 JIOIOMOIOI0  CTEPEOMIKPOCKOIAa 3  IIEPEMIHHOIO
kparHicTIo x10—40 Ta Mikpockoma Ha 30UTBIICHHIX
o0'extuBa x4, X10, x40 Ta x100 (3 MaciIsIHO IMepCi€r0).
Bei  mpemapatm  ¢otorpadyBamucs  m3epKarbHUM
¢oroanaparom uepe3 ¢ortoHacaaky *10 3 mogambIIMM
3BEJICHHAM pPi3HO(OKYCHUX 3HIMKIB y mporpami Adobe
Photoshop. BumiproBanust npoBoanin Ha ¢otorpadisx
3 BUKOPUCTAHHSIM I1HCTPYMEHTIB IMPOTPAMHOTO IaKETy
AutoCad, BigxamiOpoBaHUMHM 1O 3HIMKAX HIKAJIH 00'€KT-
MIKpOMETpa 3a BiANOBITHUX 30UIbIICHD.

[pwu aHamizi pe3yasTaTiB MPOBOIIIIH ITOTIAPHY OIIHKY
CUJIM 3B'A3Ky MDK BCIMa JIOCIIJDKYBAHUMH O3HAKaMH.
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OCKUTbKH OUTBIIICTh 3 HUX € HOMIHAJTbHUMH 3MIHHUMH,
TOOTO HE MOXYTh OyTH BHUpPaKEHI YHCIOM abO paHrom,
cuia 3B'SI3Ky OLIHIOBAJACS 33 JOIIOMOTOI0 KPHUTEpis x>
i xoedinienta crirsanexHocti Kpamepa (V) (Shitikov
et al., 2003). Le#t koedilieHT BUKOPUCTOBYBAIH TaKOXK
JUIS  OINIHKH 3B'SA3Ky MiX SKICHUMH 1 KUIBKICHUMHU
O3HaKaMU (KUTBKICTB PSIIKIB KIITHH OOJSMIBKH JIHCTKIB
TOIIO), SIKI BUPAKAIUCS LIMM YHCIOM Y HEBEIUKOMY
miamas’oHi 3HaYeHb. B3aeMO3B'I30K TakMX KIIBKICHUX
O3HAaK OLIHIOBAJIN 32 KOE(]ILiEHTOM PaHTrOBOI KOpeJsLii
Cripmena. [[ist map o3HaK, ¢ OHA € HEMEPEepBHOIO
KUIBKICHOIO (PO3MipH), BUKOPHCTOBYBAJIH JIBA ITiJIXOJIH:
onHOGMAKTOPHUN OUCHEPCIHUN aHami3 Ta PO3OUBKY
Ha iHTepBaNM (PO3MIpHI KJIAacH), IO JJO3BOJSIIO
BUKOPHCTOBYBaTH BHIIe3ragani koedimientn Kpamepa
i Coipmena. [l mapu HeMEpEepBHUX O3HAK MPOBOIMIH
KOpeJALiiHuI aHaii3. Yci po3paxyHKH 3/1iHCHIOBAIN Y
mporpamax MS Excel 2016 Ta StatSoft Statistica 10.

Pe3yabTaTn Ta 06roBOpeHHs

VYei pocmipkeHi 3pa3ku MOPIBHIOBAIN 3a 25 O3HAKaMH
(tabm. 1). J{ist MOpiBHSHHS BUKOPHUCTOBYBAIM O3HAKH,
HaBeJIeH] y Tu(epeHIiaTbHuX AiarH03aX BUIIB y pOOOTI
Caparros et al. (2016b).

Jlesiki 03HAKM, OTIMCaHI B IUTOBaHiH BUTIIE poOOTi, OyiH
BUKJIIOYEHI 3 PO3IIISY Yepe3 HEMOXKIIMBICTh 00'€KTHBHOT
(ikcarii (po3Mip IEpHUHOK), OCKIIBKH TyOIFOBAIH iHIITI
(popma cyxux IHCTKIB i Ky4epsiBicTb), Oyiu BiACYTHI
Ha OUTBIIOCTI 3pa3kiB (KOBITAYOK, KpHWIIEYKa), abo K
3a HEUMH JOCTI/DKCHI 3pa3Ku HE BHSBILSUIA BiIMIHHOCTI
(opramenrtanis IPL, xapaktep mnepexomy YpPHOYKH B
LIUHKY).

Cii 3a3HaYMTH, 10 KOPEKTHE TOPIBHSHHS O3HAK
CIIOPOTOHA, SKUM TPAIWLIHHO HANAEThCS OlIbIIa
3HAUUMICTh, YCKIIQJIHIOETHCSI TaKMMH YHHHHUKAMH, SK
BIKOBiI 3MiHH ¥oro mopdororii, a TaKkoX CXWIBHICTIO
BuaiB pony Ulota yTBoproBaTH 3MilIaHi AepHUHKH (Y
JOCITIJDKESHUX 3pa3Kax BUIH KoMIuiekey U. crispa Hepiako
oynu nepemimiani 3 U. drummondii (Hook. & Grev.) Brid.,
1 3 BEJIHMKOIO BIPOTIAHICTIO, MK C00010). MOXKIUBICT
3HAlTH Ha OJHOMY 3pa3Ky pa3oM 3pily KOpoOOdYKy
31 copaM# 1 IBOTOPIYHY TOPOXKHIO ITy)KEe HHU3bKa. Y
CBOIO Yepry, CEHUIbHI CIIOPOTOHM BTPAYaroTh OUIBIIICTD
cnenuigyaux o3Hak (Rosman-Hartog, Touw, 1987).
VY HamoMmy BHIIQJIKy KOpOOOYKH 31 CHOpPaMH BUSIBICHO
nuiie Ha 77 3pas3kax, HopokHi —Ha 171, 0HOYaCHO MOBHI
i mopoxHi — Ha 39, mpu bOMY B OLIBIIOCTI BHUIAJIKIB
TOTOPIYHI MIOPOXKHI KOPOOOUKH Majl BUPaXKEHI CEHIIbHI
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Tabnuus 1. Mopdosoriuni 03Haku, 3a SIKMMH NMopiBHIOBaINCs pociinnu 3 komiiekey Ulota crispa

Table 1. Morphological characters used for comparison of the examined specimens of the Ulota crispa complex

(])-[3(1){]:251 O3naka CraH 03HaKH 031;{[5 I?:f%
JTyXKe KydepsiBa 53,92
1 ACIEeKT ICPHUHKH KyuepsiBa 36,87
MOMIPHO Ky4epsiBa 9,22
obepHeHosienoiona 49,22
2 (hopMa OCHOBH JIUCTKA sitnernoiona 15,67
einTuyHa 35,12
piske 24,28
3 3BYKEHHSI OCHOBH Y IIACTUHKY MOCTYIIOBE 43,44
MPOMIDKHE 32,28
4 00JIsIMiBKa OCHOBH JINCTKA: KUIBKICTh PSAKIB KITITHH 2-16 100,00*
5 JIOBKHHA CIIOPOTOHa (MM) 1,95-6,87 100,00
HWTHIPUYHA 13,64
Lo . eJinTuyHa 72,08
6 (hopma 3pitoi KOpOOOUKH 3i CrIOpamMu — -
siinenonioHa 7,79
TIIEYHKOITOIi0Ha 6,49
BHIOBKCHOLMITIHAPHYHA 3,28
BHJIOBKEHOEIIITHYHA 5,84
BUJIOBKEHOAMIIENONIOHA 16,42
BKOPOYCHOLMITIHAPUYHA 2,19
7 (hopma cyxoi OpoXKHBOI KOPOOOUKU IICYHKOIIOiOHA 1,09
00epHEHOKOHITHA 8,03
OWTHIPHYHA 45,62
eJinTuYHa 5,11
sainenoniona 12,41
00epHEHOKOHIYHA 20,46
obOepHeHosHIIeo1I0Ha 20,46
8 (hopma BOJIOTOT HOPOIKHBOT KOPOOOUKH LHJTIHAPHYHA 10,89
eminTuyHa 41,58
sifrenoioHa 6,60
rIboKa 19,06
. . . . HernmboKa 25,18
9 mIMOMHA TIEPETSHKKY MM yCTsM (Ha CyXiil MOpOoXHiil kopoOourli) -
BIZICYTHS 41,73
yCTsI JTIHKOMOAIOHO po3LInpeHe 14,03
HIUPOKi 67,15
10 mupuHa 6OPO3EH Ha CyXil MOpoXkHiil kKopobouLi BY3bKi 27,44
HeperyJsIpHi 5,42
L CTUCHYTI 19,49
11 CTHUCKaHHs OOPO3EH y MiCIli MePETHKKH
Hi 80,51
12 un./lpm?a TSDKIB C.KBOT.C]_[iIO Ha pebpax KopoOoUKn 16 100,00
(KUTBKICTD PSAAKIB KITITHH)
npo3opi 37,25
13 3a0apBICHHS KITITUH TKIB JKOBTYBATI 49,51
MOMapaH4eBi 10 YePBOHACTHX 13,24
14 KIUTbKICTh PSIKIB 1301iaMETPUYHUX KIITHH ITiJ] yCTAM KOPOOOUKH 1-5 100,00
o . . BIIJICH] KiJIBIIEM 130/[laMeTPUUHUX KITITHH 73,81
15 YM BiJUTIICHI TSIKI €K30TEIiI0 Bijt yCTs —
He BiIiIeH] 26,19
X . MOTIApHO 3'€THaHI 63,83
16 MaTTepH 3yOLiB eK30CTOMY ITiC/Isl BUCHXAHHS KOPOOOUKH -
PO3IUISIIOTECS 36,17
17 HAsBHICTb rajio 3 KIITHHHHUX CTiIHOK mpoMixkHoro mapy (PPL) mo kpasix € 29,32
3y011iB HeMae 70,68
. . . MePEeBaXKHO € 21,64
18 HasBHICTh €HJ0CTOMY Ha IOPOXKHiit Kopobouri -
TIepEeBaXKHO BiJNafae 78,36
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i(:::i O3Haka CraH 03HaKH 031::;?;,}3%
. N MOTYKHI 25,44
19 MOTYXHICTb BIHOK EHIOCTOMY - -

TOHKI 1 JIaMKi 74,56
- . PiBHOMIPHO 3irHYTi BcepeuHy 59,43

20 MOJIOKEHHS BIHOK y CyXoMy CTaHi - -
HEpEeryJsIPHO 3irHyTi 40,57
JHIHL 38,93
21 ¢hopma Biiok BY3bKOTPUKYTHI 35,57
LIMJI0NONI0H1 25,50
HE po3IIHMpeHa 18,92
22 OCHOBA BiifoK MOCTYIOBO PO3LIMPEHA 49,32
Pi3KO po3MIHUpEeHa 31,76
OJTHOPSITHUH 63,01
23 MaTTepH KIITHH BHYTpinHboro mapy (IPL) JIBOPSIAHUIA B OCHOBI 20,55
HEPETyISIPHO ABOPSIHUMI 16,44
[IOTOBIIEH], BUCTYIIAIOTh 28,48
24 TOBIIMHA ITONEPEYHUX cTiHOK [PL HE MOTOBILEH] 52,12
BapilOIOTh 19,39
25 po3mip crop (MKM) 13-37 100,00

* nianas3oH 3HaUY€Hb KIJIBKICHUX O3HAK BKA3aHO JUIA BCIX JTOCIIKEHUX 3pa3KiB

o3Haku. OTKe, BUSBICHHS 3B'SI3Ky MK HUMH MOJKJIMBE
JUIIE 4Yepe3 KOpeJsmii 3 iHIUME OUThII MOCTIHHUMHA
O3HaKaMu 1 MoTpeOye OLIbIIO KITBKOCTI 3pa3KiB, Hik
Oyno y Hac. Tak camMo MO)KHa CKa3aTH PO C€HIOCTOM,
SIKMH 3 BIKOM BTpavaroTh BCI BUJHU, TOMY TEHAEHIIIO JI0
fforo 30epeKeHHS MO)KHA BUSBUTH JIMIIE Ha BEJHKii
KUTBKOCTI KOPOOOUYOK OJIHAKOBOTO BiKy. Y 3B'S3KYy 3
UM TIPUIATHICTD MOMIOHUX O3HAK Ui BUKOPHUCTAHHS B
KJIFOYax 3aJIMIIAETHCSI HEBU3HAYCHOIO.

OT1xe, Bchoro Oyno mpoanamizoBano 300 map o3HaK,
3 HUX CTATHCTHYHO JIOCTOBIpHI Pe3ynbTaTH (3Ha4CHHS
¥’ mepeBunrye kputiune npu P < 0,05) orpumani
mame st 162, ogHak s OUIBIIOCTI 3 HHUX PIBEHB
3B'SI3KYy MK O3HaKaMM, BH3HA4YCHHUIl 3a KoedilieHTOM
crniB3anexkHocTi Kpamepa (V), mocuts HHM3bKHH (B
cepeaubomy 0,26). B sikOCTI MOpOroBoro Hamu OyI0
ad hoc B3site V = 0,30, OCKUIBKH 3a MEHIINX 3HAYE€Hb
OJIHO3HAYHO IHTEPIPETYBAaTH 3B'SI3KM MK O3HAKaMH
Ha HAIIOMy Marepiaji MpakTHIHO HeMoximBo. Lliit
BHMO31 BiINOBiTarOTh Jinine 35 map o3Hak. [padiune
MIPEICTaBICHHS 3B'A3KIB Mi>K HUIMH TI0/IaHO Ha pucC. 1.

JIyist TaKKX O3HAK, SIK Ky4epsBICTh, (hopMa KOPOOOUKH
31 crmopamu, pO3ITEHHS €K30CTOMY Ta PO3MIp CIIop,
HE B/IQJIOCS] BCTAHOBUTH 3B'SI3KIB 3 IHIIMMH O3HaKaMH.
OueBUHO, IO Ky4epsiBiCTb, IO-TIEpIIe, 3aJIEKUTh
Bil CyO'€KTMBHOi OIIIHKH MHOCTITHUKA, WO-Apyre, y
3MIIIaHUX JEPHUHKAX I O3HAKa B3araji BTPAavyac CEHC
TaK caMo, SIK BiIKWHYTHI HAMH 3 CAMOT0 TIOYaTKy pPO3Mip
JICPHUHKH. 3piJli KOPOOOUKH 31 CLIOPAMH, SIK 3a3HAYATOCS
Bumie, Oy HasBHI MEHII HiXK Ha ITOJIOBHHI 3pasKiB,

48

OTKe, Ul HUX OTPHMaHi MOKAa3HUKH HE MOXKHA BBAXKATH
PpEJICBaHTHUMH.

Crig 3BepHYTH yBary TakKOX Ha T€, 10 HAaWOUIBII
cuibHI 3B's13kH (V > 0,5) BHSABIAIOTH O3HAKH, SKI HE €
CaMOCTIHHHMMH, K TO (hOPMa OCHOBH JIUCTKA 1 Xapakrep ii
3BY)KEHHSI TIPH TTEPEXOi Y TUTACTHHKY, (hopMa KOPOOOTOK
1 HasBHICTH TEpeTsLKKU. ToMy 3HAYMMICTh TakKuX
KOpeILiil Mae OyTH MTOHIKEHA TTOPIBHSAHO 31 3B'I3KaMU
MK O3HAKaMH, SIKi CIIOCTEpIratoThCs 1 (HIKCYIOTHCS
HE3aJIeXKHO.

3B'A30K  SKICHUX  O3HaK 3  HEAUCKPETHUMH
KUIbKICHUMH TaKUMH, SIK JIOB)KMHA CIIOPOrOHA Ta
PO3MIp CITOp, JOCIIUKYBall METOIOM JHCIICPCIHHOTO
aHaiizy. JocToBipHY 3aJIeXHICTh BiJ| JJOBKHHHA OpOTOHA
JIEMOHCTPYIOTh JIEB'ATh O3HaK (puc. 2), a BiA po3Mipy
criop — 11 (puc. 3), npuyomy HaiOiIblIe 3aIeKaATh Bij
000X IMMOKa3HHKIB (popMa OCHOBHU JIUCTKA i BUPAKEHICTH
KUTBIIS 130[11aMETPUYHHUX KITITHH MiJ] YCTSIM KOPOOOUKH.
OCKUTBKH MiX TOBKHHOIO CTIOPOTOHA Ta PO3MIpOM CIIOP
icHye HerarnBHa kopeJrsiuis (r =—0,26), To 151 3aJIeKHICTh
€ IPOTHIICKHOIO.

[IpoananizyBaBmm 0COOJMBOCTI MapHUX BIAMOBIJ-
HOCTEH B yCix 35 BUMaiKax, MU IiA1aJTH IX HEPEXPECHOMY
TOPIBHSHHIO 3 METOIO NEPEBIPKM Ha HECYIEePEUIHBICTD
1 BCTAaHOBJICHHSI HETIPSMUX 3B'SI3KIB MIXK O3HAKaMH, JIJIsI
SIKHX HE BHSBIICHO JIOCTaTHbO CHJIBHHX 0€3MOCepeHiX.
3a pe3ysnbraTaMu 1bOT0 HOPIBHSIHHS OYJI0 MiATBEPIKEHO
ICHYBaHHS JIBOX JIOCTaTHbO CTAJHMX CIOJYYeHb O3HAK,
sIK1 37€0UIBIIOr0 BiAMOBIAAOTE onucaMm BudiB U. crispa
ta U. crispula. BiTMiHHOCTI MiX TaHIMH MOP(OTHITAMHU
HaBeJICHO B Taod. 2.
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Puc. 1. Cuna 3B'i3ky (3a koedimieHTOM cmiB3aje)HOCTI Kpamepa) Mik MOPQONOTIYHUMH O3HAKaMH JOCITIHKEHHX 3pa3KiB:
KyuepsiBicTb cyxol nepHusku (1), hopma ocHOBH JHCTKIB (2) Ta T 3By)KeHHs y uacTHHKY (3), KiIbKiCTh PAKiB 0OIsIMIBKH (4),
JoBKHHA crioporona (5), hopma cyxoi kopobouku 3i criopamu (6), cyxoi (7) Ta Bonoroi (8) mopokHboi, neperspkka mix yersiM (9),
mupuHa 60oposeH (10) Ta ixHe cTrckaHHA y mepeTsnKii (11), KUTBKICTh pAAKIB KIITHH y TshKax ek3otewito (12) Ta ixuiid komip (13),
KUIBKICTD PSIIKIB i30/1ilaMeTpUUHMX KITUH mig yersim (14) Ta BigaineHHs TsxiB ek3orewito (15), TenaeHmis 10 po3aiaeHHs 3yOuiB
ex3octoMy (16), ramo PPL mo kpasix 3youis (17), HasBricTb (18) Ta motyxHicTs (19) Bilfok eHoCTOMY, iXHE MOJIOKEHHS B CyXOMY
crasi (20), hopma Biiok (21) Ta ixHpo1 ocHOBH (22), marTepH kiiTiH [PL (23) Ta HOTOBIIEHHS IXHIX TIONEPEYHUX CTIHOK (24), po3mip
crop (25)

Hywmepariist o3nak Taka cama y Tabmn. 1 Ta Ha puc. 2, 3

Fig. 1. Cramer's V coefficient for morphological characters of the examined specimens: aspect when dry (1), leaf base shape (2)
and its narrowing to lamina (3), marginal cell rows (4), sporophyte length (5), capsule shape when dry and full (6), dry and empty
(7), wet end empty (8), constriction below mouth (9), width of furrows (10) and their collapse at the constricted area (11), number
of cell rows of exothecial bands (12) and their color (13), number of isodiametric cell rows below mouth (14) and exothecial bands
separation (15), tendency of exostome teeth pairs to split (16), PPL halo at teeth margins (17), endostome segments appearance (18)
and durability (19), their position when dry (20), segment shape (21) and base (22), IPL cell pattern (23) and their transversal walls
incrassation (24), spore size (25)

Numbering of characters is the same for Tab. 1 and Fig. 2-3
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Current effect: F(1, 1111)=104,57, p=0,0000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

Current effect: F(1, 1111)=121,74, p=0,0000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

Elliptical (Ob)ovate
1. Leaf base shape

Current effect: F(4, 567)=7,2193, p=,00001
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

5. Sporophyte (mm)
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35

Gradually Abruptly or intermediate
2. Leaf base narrowing

Current effect: F(3, 412)=14,723, p=,00000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

Obovate  Elliptical Obconic Ovate  Cylindrical
8. Wet empty capsule shape
Current effect: F(2, 308)=5,0625, p=,00687

Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

44

4
=

&
@

&
.

5. Sporophyte (mm)

e
=

4
=5

Not Slightly ~ Bell-mouthed  Strongly
9. Dry empty capsule constriction below mouth

Current effect: F(1, 314)=10,332, p=,00144
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
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Yellow Hyaline Orange to red
13. Exothecial band color

37
Separated from mouth Not separated

15. Exothecial bands separation
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Current effect: F(1, 259)=11,540, p=,00079
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

Current effect: F(1, 1567)=15,646, p=,00012
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
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Fragile Persistent
18. Endostome appearance on empty capsule

Current effect: F(2, 223)=6,3996, p=,00198
Effective hypothesis decomposition
Vertical bars dencte 0,95 confidence intervals
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Uniseriate Irregularly biseriate

Biseriate base

23. IPL cell pattern

Takum 4MHOM, MOXKHa KOHCTAaryBaTH, 110 B YKpaiHi
xommiekc U. crispa mpencTaBieHU IIOHAHMEHIE
JIBOMa MOP(OTHITAMHU, sIK1 3HAYHOIO MiPOIO BIAOBIIA0Th
yTouHeHHM omucaMm BuniB U. crispa ta U. crispula.
3 ypaxyBaHHSM HOBITHIX JaHUX IIpO TEHETHYHI
BIIMIHHOCTI MDK [HMMHA MOPQOTUTIAMH, SKI BIIACHE
JIO3BOJISIFOTH  BBAXKATH 1X OKPEMHUMH BHJAaMH, MOXKHA
miaTBepaAnTH HasBHICTH Buay U. crispula y Opioduopi
VYkpainu. Binnosinno, 1i BukimoueHss 3 J[pyroro uexmicra
Moxornoaionux Yipainu (Boiko, 2014) € moMuiikoBuMm.

Xoua Ha 3HAYHOMY MaTepiaii MOXHA TPOCIiIKYBaTH
acoIIfOBaHICTh IIEBHIX MOP(OIIOr0-aHATOMIYHUX O3HAK
Mix c0o00f0, IPOTE iAEHTU(IKAIIIF0 KOHKPETHUX 3pa3KiB
Ha iXHIH mijcTaBi HE MOXKHA BBakaTW HajiliHOM. Ha
MIPaKTHIN TepeBakHa OiTBIIICTh 3pa3KiB Ma€e MPOMIXKHI
(heHOTHIH, TIPO IO CBITYATH HU3bKA CHJIA 3B'S3KYy MK
OimpmricTio o3HaK. [lpm womy 1 MpOMiKHI (HEeHOTHIH
TaKO)X He MOXKHa iHTepmnperyBaru sik U. intermedia,
OCKUIBKM ~ BOHM  3[€OUIBIIOTO HE  BiJIIOBIAAIOTH
JiarHo3y mporo Buay. Bsarani cnpoba ineHTHdikyBaTth
JOCII/DKEHUH  MaTepiai 3rigHo 10 MOPQOJIOriyHUX

Yipaincoruii 6omaniunuii scypnan, 2020, 77(1)

35

Incurved Irregular
19. Endostome segments position

Puc. 2. OsHaku, sKi BUSBISIOTL 3aJIEXKHICTL Bl JOBXKHUHU
CIIOPOTOHA 32 pe3yJbTaraMy JUCIEPCIHOTO aHaATi3y

Fig. 2. ANOVA results for characters associated with sporophyte
length

JiarHo3iB, HaBeIEHUX Yy POOOTI iCIaHCHKHUX OpioJoriB
(Caparros et al., 2016b), mpm3Bena a0 HEBTIIIHUX
pe3ynbTartiB. SIKIO BiIKUHY TH KUTBKICHI 03HAKH, JTIaa30H
SAKHX JTy’Ke IMUPOKUH 1 3HATHOIO MipOIO MTEPEKPUBAETHCS
B yCIX TPbOX BHJIB, 1 BUKOPHCTOBYBATH JIMIIE Ti, sKi
JIETKO criocTepiratel ((hopMa OCHOBH JINCTKA, TIEPETSIHKKA,
3a0apBJICHHS EK30TELil0 KOpOOOUYKH 1 audepeHmiaris
i KJTHH MiJ yCTSAM, TCHCHIIS J0 PO3IIICHHs 3yOIliB
€K30CTOMY, HAsIBHICTh HA HUX raJio TOIIO), TO JiarHO3aM
U. crispa ta U. intermedia BinnoBinawoTh jnuiie mo 13
exzeMmapiB (3 220 nocmimkenux), a U. crispula —
11. ToOTo, 3arajom Yy 3ampolOHOBaHI [iarHO3H 3a
MOpP(]OIOTIYHUMH O3HAKaMM BKJIaAatoThes nume 16,8%
3pa3sKiB.

Hapasi Hemae MOXIJIMBOCTI, 0cOOMMBO TIpH POOOTI 3
repOapHUMHU MaTepiajiaMy, BCTAHOBHUTH, Ui O0yMOBIICHI
MPOMIXKHI (HeHOTHUIIN TEHETUIHUMH BiIMIHHOCTSIMH, UH €
HaCIiaKoM MoauGikariitHoi MiHIHBOCTI. ToMy mUTaHHS
po HasBHICTh B YKpaiHi U. intermedia 3amuniaeTbes
BIAKpUTAM 1 mOTpeOy€e TONANBIINX MOJEKYISIPHUX
JIOCITIJDKEHb Ha CBIKOMY Matepiadi.
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Current effect: F(1, 1607)=75,657, p=0,0000
Effective hypothesis decomposition
Vertical bars dencte 0,95 confidence intervals

Current effect: F(1, 1607)=49,610, p=,00000
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals
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Current effect: F(2, 443)=4,8957, p=,00789
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

Current effect: F(1, 466)=11,817, p=,00064
Effective hypothesis decemposition
Vertical bars denote 0,95 confidence intervals
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Tabmuus 2. Crani mopdorunu 3 kommiuexcey Ulota crispa
Table 2. Stable morphotypes in the Ulota crispa complex

Crispa-Tan

Crispula-Tan

Jluctku

ocHOBa obepHeHosiIenoi0Ha, pijire sifnenoxioHa, OUIbII-MEHII Pi3KO

5

OCHOBA OJIM3bKa 10 STIMTHYHOI, 3BY)KEHHS IIOCTYIOBE!

3BYXKY€EThCS y TUIACTHHKY; OOJIsIMiBKa 7—14 psiztiB KIITHH

o0ssIMiBKa 31€011bII0r0 10 6 psifiB

Crnoporon

Ginbiiie 4 MM

3,0-3,5 mMm i MeHIe, 3pigka 10 4 MM

KopoGouka

31 criopamu

eninTuyHa ab0 HUITiHIPHYIHA

ITopoxHst KOpoOoUKa

By3bKa Ta BUJIOBKCHA: BEPETCHOIOIOHA a00 MaiiKe Wi HAPUYIHA;
MEePETSDKKA BUPAXKEHA,
0GOpO3HH MEPEBAKHO BY3bKi, 00 MPUHARMHI 3BYXKEeHi Y MEePETSHKII

MepPeBaXHO MMITHAPUIHA a00 06epPHEHOKOHIYHA;
nepeTshKKa Hermboka abo BincyTHs, a0 %K ycTs MiiKonomioHo
PO3IIMPIOETHCS;

GOpPO3HH IIMPOKI, il YCTSAM HE 3BYIKYIOThCS

AnHartoMiuHa Oy10Ba KOPOOOUKH

TSDKI €K30TELII0 3 )KOBTYBATHX Ha MPOCBIT KIITHH;
KIJIbIIE i yCTSM CKJIaAa€eThes 3 1-2 psiiiB OKPYIIMX TOHKOCTIHHHMX KIIITHH,

KJIITHHH TSDKIB OyBarOTh MPO30PUMH;
Kijblie 3 3—5 psiB KIITHH, 9iTKO BIILISE TSOKI Big yCTs

HarpoTu TSDKIB 4aCTO BiI[CyTHG i BOHHU JIOXOZATH JI0 yeta

Ex30

CTOM

rano PPL Bupaxene

rano PPL e Buctymnae

Enpnocrom

BIlfKM IOTY’KHi, B CyXOMY CTaHi OJJHAKOBO 3irHYTi JI0 IGHTPY YCTS,
munonoaioHi abo Maibke JTiHiNHI, B OCHOBI IIOCTYOBO PO3IINPEH;
nonepeyni crinku IPL, xoua 0 Jiesiki HOTOBIIEHI, iHO/I BUCTYIAIOTh BOIK

BIHKH TEH/ITHI, IEPEBAKHO BIAIIAAIOTH iCIIs BCUXaHHS KOPOOOUKH, Ti, IO
3QTHIIAIOTHCS, 31e01UIBIIOro He OyBalOTh 3irHYTI 10 yCTsI, By3bKOTPUKYTHI, B
OCHOBI Pi3KO PO3IIMPEH;

noniepeyHi cTinku [PL Tonki

Crnopu

371€011b10r0 MeHIe 22 MKM

22 MKM i OinbIme

BucnoBknu

Pesynprat  MOPQONOTIYHUX  JOCTiIKEHb MiATBEp-
JUKYIOTh ICHYBaHHSI Ha TepuTopii YKpaiHM B Mexax
komrutekcy Ulota crispa ABOX HITKO BiTOKPEMIICHUX
MOpGOTHIIIB, SKi 3a OUIBIIICTIO O3HAK BIAIOBINAIOTH
Bugam U. crispa ta U. crispula. OTXe, BUKIIOYCHHS
U. crispula 3 [Ipyroro uexiicta MOXoIoaiOHUX YKpaiHu
CJIiJl BBRKATH TIOMUIIKOBUM.

[Mutanas mpo HasgBHICTE y Opiodmopi Ykpainm
U. intermedia. 3amuIIaeTbcs BIIKPUTUM 1 MOTpedye
3aydeHHS BENHUKOi KUTBKOCTI CBDKOTO MaTepiamy Ta
JIOCITIJPKEHb MOJICKYJISIPHUMH METO/IaMH.

[TpakTvYHAa NPUAATHICTH KIIOWIB JUI BHU3HAYCHHS
BuiB  Komiutekcy U. crispa 3a MophoJoriyHuMH
O3HAKaM{ BUKJHMKA€ CyMHIBH. Xoda HOBHH KIIIOY,
3alpOIOHOBaHMI B  POOOTI icraHCBKUX —OpioJsoriB
(Caparrdés et al,, 2016b) Ga3yerbcsi Ha YTOYHEHOMY
JiarHo3l BHIIB, BiH MOTpeOye BUBUCHHS 3HAYHOTO
KOMIIJIGKCY O3HaK, Ha KOXXHOMY KOHKPETHOMY
3pa3Ky HEMOXIIMBO CIIOCTEpiraTd OjHOYacHO. HaBiTb
NP MOMJIMBOCTI JIOKJIAQTHO JIOCHIIMTH IIi O3HAKH
BUSIBIISIETHCSL, 1110 BIEBHEHO BU3HAYHUTH 32 HUMH MOXKJTHBO
qume 10 20% 3paskiB. OTke HEOOXiTHO BIAMOBUTHCH

K1
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BilT TOOYZOBH MOP(QOIOTIYHUX KIIOYIB 1T JTaHOTO
KOMIIJIEKCY BHJIiB, IPUHANMHI 171t Opioduopu Ykpainu.
Buan xommuiexey U. crispa ciip audepeHiioBarti Bij
IHIIUX BUJIB poxy, mo3Hawatouu, sk U. crispa s. 1. i,
M0 MOXIIMBOCTI, XapakTepu3yBaTH 3a MOp(OTHIIAMH
(Crispa-tan un Crispula-tum).
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KyabstrypajabsHo-mopgosoriuni xapakrepucTuku BuaiB pony Pholiota
(Strophariaceae, Basidiomycota) Ha arapu30BaHUX )KUBUJIbHUX
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Regeda L.V., Bisko N.A. 2019. Cultural and morphological characteristics of the species of Pholiota (Strophariaceae,
Basidiomycota) on agar nutrient media. Ukrainian Botanical Journal, 77(1): 56—63.

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

Abstract. The article provides cultural and morphological characteristics of vegetative mycelium on agar nutrient media of eight
species (18 strains) of the genus Pholiota from the IBK Mushroom Culture Collection of the M.G. Kholodny Institute of Botany,
National Academy of Sciences of Ukraine. The strains were cultivated on two different media, malt extract agar (MEA) and glucose-
peptone-yeast agar (GPYA), at pH 6.0 and at the temperature 26+1 °C. It has been shown that cultural characteristics of the colony
morphology and the rate of radial growth depend on nutrient media composition and biological properties of the strains. Most strains
formed white colonies, later becoming light yellow or from orange to dark brown. Some of the species were able to form strands and
allocate exudates. A slow rate of radial growth (up 0.52+0.08 to 2.24+0.18 mm/day) for all strains of the studied Pholiota species was
noticed. The highest rate of radial growth for most of the studied strains was observed on glucose-peptone-yeast agar.

Keywords: growth rate, morphology, nutrient agar media, vegetative mycelium, Pholiota
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Perena JI.B., bickko H.A. 2019. KyaerypajabHo-MopdoJioriuni xapakrepuctuku BuIiB poxy Pholiota (Strophariaceae,
Basidiomycota) Ha arapu30BaHUX KUBHJIbHUX CePeIOBHINAX. Vipaincoruil 6omaniynuil scypuan, 77(1): 56-63.

Pedepar. Hasemeno naHi mono KyJabTypaibHO-MOPQONOTIUHMX XapaKTEPUCTHK BEreTaTHBHOTO MIlEiI0 Ha arapu30BaHHX
JKUBIJIBHHX CEPEeOBUINAX Ul BOCBMU BUIIB poxry Pholiota (18 mrami) 3 Konekmil kynsTyp manuakoBux rpu6is IBK Inctutyty
ooranikn iM. M.I. Xonomnoro HAH VYkpainu. JlocmimkeHHsS MPOBEICHO HA JBOX CEpeJOBHINAX: Majbll ekcTpakT arap (MEA)
Ta mIoko30-nenToH-apixmpkoBuid arap (I'TIJJA) npu pH 6,0 i temneparypi 26+1 °C. BeranosieHo, 1o MOpQosioris KoJIoHii Ta
pajiaigbpHa MIBUAKICTE IXHBOTO POCTY 3aJIeXKaTh BiJ CKJIa Iy KUBIIIBHUX CEPEIOBHII Ta Oi0IOTIYHHX BiIacTHBOCTEH mTaMmiB. Komonii
OUTBIIOCTI JOCTIHKEHUX INTaMiB Ha MOYATKy PO3BUTKY OyiH OLIOTO KOJIBOPY, 3 YaCOM CTaBaJlMl CBITJIIO-KOBTUMH a00 HaOyBamu
PYAOr0 Y TeMHO-KOPUYHEBOTO BiATiHKIB. Miueniit P. aurivella Ta P. limonella OyB 3naTHUil yTBOPIOBATH TSDKi, BUIUICHHS Kpamnesb
eKkcynary criocrepiranochk mius P, aurivella, P. squarrosa ta P. subochracea. Tosinbauit pict (Bix 0,52+0,08 o 2,2440,18 MmM/n00y)
BIIMIYECHO JUIS BCIX JOCHIIKyBaHUX IITaMiB BUIIB pony Pholiota. HaiiBuiy IBUAKICTS POCTY Ui OLTBIIOCTI IITaMiB 3a(h)iKCOBAaHO
Ha TIIFOKO30-MIeTITOH-/IPIX/PKOBOMY arapi.

Ku1ro4oBi cjioBa: arapr3oBaHi )KUBWIBHI CepPEIOBUINA, BETETATHBHUAN MiLleITii, MOPQOIIOTis, MBHIKICTE pocty, Pholiota

© 2020 L.V. Regeda, N.A. Bisko. Published by the M.G. Kholodny Institute of Botany, NAS of Ukraine. This is an open access article under the
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Beryn

Sx BigoMo 3 0aratopiyHOro JOCBiAYy TpaAWIIHHOI
veauiman  Kutaro, Smonii, Kopei Ta iHmmx kpaid
[MiBaernoro Cxoxy, III0J0BI Tijia 0araTb0X MaKpOMIIIETIB
MaloTh HE JIMIIE Xap4yoBY I[HHICTb, ajie ¥ JIKyBaJIbHI
BrnactuBocti (Belova, 2004; Wasser, 2010; Badalyan
etal.,2019). [Ipore Ha faHuMit Yac JTIOACTBO BUKOPHCTOBYE
JUIe HEe3HAuYHy YacTHHY IXHBOTO  MPHPOIHOTO
MTOTCHITIAITY.

Bumu pony Pholiota (Fr.) P Xumm BHKOPHCTOBYIOTHCS
SIK IS TIPOMHKCIIOBOTO KYJIBTUBYBAaHHS IUIOJOBUX TLJI
(P. nameko (T.Ito) S.Ito & S.Imai, P. adiposa (Batsch)
P.Kumm.), Tak i juis orpuMaHHs 0i0JOTIYHO AKTUBHUX

PEUOBMH 3 JIIKyBaJlbHUMHM BJIACTUBOCTAMHU. Hapa3i
BCTQHOBJICHO  aHTHUKAHIIEPOICHHI, aHTHOKCHIAHTHI,
aHTUMIKPOOHI ~Ta  IMyHOMOJEINIIOIOUI  BJIACTUBOCTI

KOMIIOHEHTIB, 1[0 BHIISIOTH 3 MIIEIII0 Ta INIOAOBHX
TN mpeacTaBHUKIB 1boro poay (Dulger, 2004; Zhang
et al., 2009; Deng et al., 2011; Wang et al., 2013), Tomy
BOXJIMBO 30€pEKEHHSI Ta MIATPUMKA TaKUX KYJIBTYp
icTiBHUX TpHOIB, SKi MarOTh JIKyBaJbHI BIaCTHBOCTI
(Bisko et al., 2018; Mykchaylova et al., 2019).

[Ipu BHpimeHHI TUTaHb CHCTEMATHKH MaKpPOMIIIETiB

y CydYacHii  Mikomorii B  SKOCTI  JONATKOBHX
XapaKTepPUCTUK  BUKOPHCTOBYIOTH  KYJIBTYpaJbHO-
MOp(oOJOTiuHI  OCOONMBOCTI ~ BETCTATHUBHOI  CTamil

po3eutky 1ux rpudis (Cho et al., 2003; Bisko et al.,
2012).  BuBueHHS  KyJIBTYPalbHO-MOP(OIOTIIHIX
0COONMBOCTEH MITaMiB MaKpOMILIETIB Ha arapu30BaHUX
KUBWJIBHUX CEPEIOBHUIIAX Ja€ MOXJIUBICTh BHSBHTH
JIONaTKOBI ~ TaKCOHOMIYHI ~ XapaKTEPUCTUKU TPHOHOT
KyJABTYpH, a TaKOX IiIiOpaTd ONTHMAaNbHI KUBHIBHI
cepeloBHIIA JUIsl KyJIBTHBYBaHHS Ta 30€pEKeHHS [ITaMIB
y HanexxHoMmy ¢isiomoriunomy crani (Bisko et al.,
2012, 2018; Mykchaylova et al., 2019). Jlaui momo
IIBUIKOCTI PafialIbHOTO POCTY BETETaTHBHOTO MILIENIO
Ta MOP(OIOTIYHNX 0COOIMBOCTEN MilleiaIbHOT KOJIOHIT
st OinbIocTi BUAiB poay Pholiota BincytHi abo 1
Ba)KITUBI O3HAKH BUBYCHI HEJJOCTATHEO , IK ¥ P. adiposa,
P. aurivella, P. nameko, P. squarrosa (Buchalo, 1988;
Cho et al., 2003; Buchalo et al., 2009; Dyakov et al.,
2011; Bisko et al., 2012; Gizaw, 2015; Badalyan,
Gharibyan, 2017). AKTyanpHICTh HAIIOTO JOCIHIHKEHHS
TIOSICHIOETBCSl  HEOOXIJHICTIO JIOMOBHEHHSI ICHYIOUHX
mannx (Regeda, Bisko, 2019). Metoio poGotu Oyio
BUBUEHHS KYJIBTYPaJIbHO-MOP(]OJIOTiYHUX 0COOIMBOCTEH
KyasTyp BHUIIB poxy Pholiota wa arapu3oBaHHX
KHMBUJIBHUX CEPEIOBHIIAX.

Yipaincoruii 6omaniunuii scypnan, 2020, 77(1)

Marepianu Ta MeTOIH

Jlist mocmiKeHs BUKOPHUCTOBYBaiH 18 mramiB 8 BUIiB
pony Pholiota, mo 30epiratorbesi B Konekuii Kynbryp
mranuakoBuX rpubiB (IBK) IHctuTyTy OoTaHikk im.
M.T. Xonomnoro HAH Vkpainu (Bisko et al., 2016), a
TakoX IITaMHu, BHAUTEHI Brmpomomxk 2017-2018 pp. #
nepenani Ha 30epiranns 10 IBK (tabm. 1).

Mopdosorito KOIOHIH 1 HIBHAKICTE POCTY KYIBTYp
JOCITIDKYyBallM B 4Yamkax [letpi Ha JBOX pi3HHX
arapu3oBaHWX OKMBIJIBHHX  CEPENOBHINAX:  MaJbll
excrpakt arap (MEA, BupoOHuk Pronadisa Icmawis),
pH 6,0 Ta mimoko3o-nentoH-apixkmproBuit arap (I'TITA),
r/im: mioko3a — 25,0; mentoH — 3,0; OpiKIKOBUI
excrpakt — 3,0; MgSO, x 7 H,0 - 0,25; KH,PO, - 1,0;
K, HPO, - 1,0; arap-arap — 22,0; pH 6,0.

B skocTi mOCiBHOrO Marepiajly BHKOPHCTOBYBAJIH
MIIeNiii KyIbTyp, BUpOIIeHnX Ha cepemoBummi [TIJIA.
JIvcku Mileniro IiaMeTpoM 5 MM BHPI3ai CTCPUIIBHOIO
CTaJIeBOI0 TpPyOKoro Ha BifcraHi 8§—10 MM Bimg Kparo
AKTHBHOTO POCTY KOJIOHIT Ta MOMIIAJIM y IIEHTP YallKH
Ilerpi miamerpom 90 M. Mineni iHKyOyBasm B
TepmocTari 3a temrieparypu 26 + 1 °C. Pazniycn xonoHii
BUMIPIOBAJI B YOTUPHOX B3a€EMHO MEPHEHAMKYIIPHUX
HanpsiMkax Ha 4, 6, 8, 11, 13, 15 ta 18-ty mobwm
KyJbTUBYBaHHS. {151 po3paxyHKy CepeaHbOi IIBHIKOCTI
paxianmsHoro pocry (V,, mm/mobGa) OyayBannm Kpusi
3aJIOKHOCTI pajiyca MileniaibHOI KOJIOHII Bif uacy
KyJIbTHBYBaHHS. Y (ha3i JiHIHHOI 3aJIeKHOCTI IPUPOCTY
pajiyca BiJ 4acy BU3HAYaJIM CEPEIHIO IIBH/KICTh POCTY
(V> MM/106a) 3a popmymioro:

_ R, —R, ,
! L=
ne R, — paniyc xomowii B KiHIi (asu JgiHifiHOrO pocry,
R, — paniyc komonii Ha mO4aTOK (asu JIHIHHOTO POCTY,
t, — t, — TpuBaJiCTh JiHiKHOI pa3u pocty (106a) (Bisko
etal., 2012).

CraruCTUYHUNA aHaJli3 TNPOBOAWIIN 32 JIONIOMOTOIO
nporpamu Microsoft Excel (Microsoft Corp., Redmond,
WA, USA).

Mopdostorigyna xapakTepUCTHKA KOJOHIN BKIIIOUYaa
OIIAC TEKCTYPH, 3a0apBICHHS, MUTBHOCTI, 30HAIBHOCTI,
MOSIBY €KCY/IaTy, YTBOPEHHSI TSKIB, KOJIbOPY PEBEP3YMY,
Kparo KOJIOHIi Ta Horo 30BHINIHKOI JiHil (Stalpers, 1978).
JocnimkeHass MOpQOIIOTii KOJOHIH MPOBOIMIN KOXKHI
2-3 mHi KynsTHBYBaHHA BrpomoBk 35 mi6 (Buchalo,
1988).
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Tabnus 1. Cimcok qocaizkeHuX mWramiB BuaiB pony Pholiota

Table 1. List of the studied strains of Pholiota species

Bun Iram TloxomkeHHs! KylIbTYpH, Pik HaAXOMKEHHs 10 Kojekiil IBK
Pholiota adiposa (Batsch) P.Kumm. 2169 Vkpaina, Kuis, 2011
P. alnicola (Fr.) PXumm. 2406 VkpaiHa, IBano-®pankiBcbka 00i1., M. I'anmy, anuupkuii HaliOHAIBHUE IPUPOIHUIL TApK,
(syn. Flammula alnicola (Fr.) P. Kumm.) 2015
2334 VYkpaina, Kuis, 2013
. 2371 Vkpaina, Kuis, 2014
P, aurivella (Batsch) P.Kumm. — — —
2538 Vkpaina, Kuiscbka 0011., ¢. Kuitnis, 2017
2605 Vkpaina, Kuiscbka 06:1., cmt Bacuibkis, 2018
P. limonella (Peck) Sacc. 2335 Vkpaina, M. Kam'ssrens-Ilopinsceknit, 2013
1976 Snonist, 2009
2153 Vkpaina, Menitonons, TaBpiiicekuil gepikaBHU arpOTEXHOMOTIYHNH YHIBEPCHTET IMCHI
P. nameko (T.Ito) S.Ito & S.Imai Jmutpa Motopsoro, 2011
2154 Vkpaina, Memnitonons, TaBpiiicekuil gepykaBHU# arpOTEXHOMOTIYHNH YHIBEPCHTET IMCHI
Jmutpa Motophoro (mtam AM2), 2011
2602 Vkpaina, Kuis, 2018
P. populnea (Pers.) Kuyper & Tjall.-Beuk. 2610 Vkpaina, Kuicbka o0, ¢. I'atne, 2018
2611 Vkpaina, KuiBcbka 00i1., cMT Bacuibkis, 2018
2008 Pocist, MockoBebkuii epxkaBHuil yHiBepcuteT iMmeni M.B. Jlomonocosa (mutam 3937), 2009
2010 Pocist, MockoBcbKHit iepkaBHuii yHiBepeutet imeni M.B. Jlomonocosa (mram 3935), 2009
P. squarrosa (Oeder) PKumm. - -
2606 Vkpaina, Kuis, 2018
2609 Vkpaina, Kuis, 2018
P. subochracea (A.H.Sm.) A.H.Sm. & Hesler 2535 Vkpaina, Kuiscbka 061., ¢. Kuitnis, 2017

Pe3yabTaT Ta 06roBOpeHHsI

Pesynprary BH3HAUSHHS IIBUJIKOCTI paialibHOTO POCTY
KyJIbTyp Ha arapM3oBaHUX CEpEIOBHINAX HaBEJCHI B
Tal. 2.

bByna BiaMiueHa pi3HMIS Yy IIBUAKOCTI pajiaibHOTO
pocTy Uil KyJAbTyp pi3HHX BuaiB poay Pholiota Ta
IITaMiB OZHOTO BHY 3aJICKHO BiJl CKJIaay KMBUILHOTO
cepenoBumia. Pesynerat, mnpencraBieHi B Tabm. 2,
CBiIYaTh NPO TE, 10 OUIBIIICTH JOCIIKYBAHUX KYJIBTYP
(9 mrTaMiB) MaJlM CTAaTUCTUYHO BHILY IIBHJKICTH POCTY
Ha >kuBWIbHOMY cepenoBuini [TIJIA. YV Toii ke wac,
IIBUJIKICTh padialibHOTO pocTy mramy P. populnea 2610
OyJga CTaTHCTUYHO ITOCTOBIPHO BHWIIEC HAa CEPEIOBHIII
MEA. Jlist 8 mTaMiB JOCTOBIPHOI Pi3HHUII IIBUIAKOCTI
pocty BusiiieHo He Oyino. lltam P nameko 2153 cepen
yCIX JOCHI/PKYBaHMX TMOKa3aB HAMBHIII CTaTHCTHYHO
JIOCTOBIpHI MOKa3HUKM MIBHJKOCTI PajialibHOTO POCTY
Ha 000X cepemopuiiax — 2,14-2.24 mm/no0y (tadm. 2).
s pi3HUX IITaMiB JESKUX BUJIIB OTPUMATH BiJIMIiHHI
pesyabratu. Tak, 13 TpbOX JOCHIIPKYBaHHMX IITaMiB
mume P populnea 2610 pic i3 JOCTOBIpHO OLIBIIOO
mBHIKICTIO Ha cepepoBumni MEA, wix nHa [TIJIA.
Tpu 3 woTHpboX wWTaMiB P. aurivella Manmm 1OCTOBIpHO
OinmpIly MBHMAKICTH pamianbHOoro pocry Ha ITIJIA, a
MIDK IMOKa3HUKaMHU IIBHIKOCTI pocTy mramiB P. nameko
He OyJI0 JIOCTOBIpHOI PI3HMII Ha CEepeOBHIIAX Pi3ZHOTO
ckiany (taom. 2).
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Tabnuust 2. LIBUAKiCTH paaiaJbHOTO POCTY T0CTIIKYBAHHX
wramiB BUAiB poay Pholiota Ha arapn30BaHUX *KMBHJILHUX
cepeoBumIAaXx pisnoro ckaaxy (V,, Mm/1002)

Table 2. Rate of radial growth of the studied strains

of Pholiota species on agar nutrient media of different
composition (V_, mm/day)

Bix Iram HIBuaKicTs pocty, MM/100a
IBK MEA TTIIA
Pholiota adiposa 2169 0,83+0,05 1,52+0,11"
P, alnicola 2406 0,60+0,12 0,76+0,16
2334 0,810,11 1,50+0,09"
2371 1,00£0,10 1,22+0,17
P, aurivella
2538 0,58+0,22 1,77+0,50"
2605 0,61+0,10 1,36+0,15"
P. limonella 2335 1,27+0,10 1,40+0,07"
1976 1,39+£0,29 1,46+0,22
P. nameko 2153 2144031 2,24+0,18
2154 1,420,30 1,3140,03
2602 1,24+0,13 1,14£0,12
P. populnea 2610 1,31+0,22" 0,72+0,13
2611 1,26:0,68 0,70+0,16
2008 0,95+0,09 1,75+0,06"
2010 0,52+0,08 0,96+0,15"
P. squarrosa -
2606 1,09+0,19 2,1940,12
2609 1,03+0,22 2,15+0,15"
P. subochracea 2535 1,60+0,15 1,80+0,17
*  pi3HMIM IMBUIKOCTI pocty Ha cepemoBumii [TIJIA

CTaTHUCTUYHO AOCTOBipHO BHIIa, HiX HAa MEA, p > 0,095;
**  pisHMI [IBHAKOCTI pocty Ha cepexoBuiti MEA
CTaTHUCTUYHO JOCTOBipHO BUIIa, HiX Ha ['TI/IA, p > 0,095
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Y poboTi BHUKOPHUCTOBYBAIM KYJIBTYpH HE JIHIIE
YKpaTHCHKOTO IOXOJKCHHS, aje i LITaMH, OTPUMaHi 3
Snowuii (P. nameko 1976) i Pocii (P. squarrosa 2008 ta
2010). IIpote 3a pe3ynbTaraM# JOCTIIKCHb 0COOIMBUX
BIIMIHHOCTeH y IIBHOKOCTI POCTYy LHX IITaMiB
MOPIBHSHO 3 KyJBTYpaMH, IO BHLUICHI 3 Kaprodopis,
3i0paHux B YKpaiHi, BUSBICHO HE Oyi10 (Tabm. 2).

[IBUAKICTH POCTY KYJIBTYp IEpEeBa)KHOI OLIBLIOCTI
BHJIB 3aJie’kaia BiJ CKJIAAYy CEpelOBHINA. 3a AaHUMH
paiiadbHOI IBUAKOCTI POCTY NOCIIKCHI HAMH IITaMU
BHUIIB pony Pholiota MOXHa BiIHECTH IO TMOBIJIHHO
3pocTarounX (IBHIKICTE pOCTY MeHma HiK 4 mm/
100y) (Lomberg, 2005), o 36iraerbes 3 pesysbraraMu
iHmmx pocmigHuKiB. Badaylyan Ta Gharibyan HaBomsTh
JIaHl PO pamiaibHy MBUAKICTE pocTy P. populnea, sika
craHoBmia 2,6 Mm/no0y (Badalyan, Gharibyan, 2017).
3a panumu byxano (Buchalo, 1988) Ha cepemoBumii
Cabypo Bumm pomy Pholiota BimHeceHO a0 TpymHu
BHJIB 3 CEPEIHBOI MIBUAKICTIO pocty (P squarrosa),
Ta TOBIMbHO 3poctarounx (P aurivella, P. adiposa,
P. nameko).

3a nanumu JlpsikoBa 3i criiBaBropamu (Dyakov et al.,
2011) xynerypu P. aurivella, P. lenta, P. squarrosa nipu
KyJbTUBYBaHHI Ha arapu30BaHOMY ITHBHOMY CyCJIi Oyiau
BiJTHECCHI JI0 BU/IIB 3 CEPEIHIMH TEMIIAMHU POCTY.

VY cBoiit poborti Jlombepr (Lomberg, 2005) BuB4ana
pamiadbHY IIBHAKICTH POCTY MIIEINII0 ABOX BUIIB POIY
Pholiota Ha 40THPBOX PI3HUX 33 CKJIAZOM JKHUBHIBHHX
Cepe/IOBUIIAX:  arapu3oBaHOMY  IHMBHOMY  CyCIi,
MIIEHUYHOMY arapi, BIBCSHOMY arapi Ta KapTOIUISHO-
ITIOKO3HOMY arapi. 3a OTpUMaHHMH JaHUMH OyIo
BCTAHOBJICHO, II[0 Ha KapTOIUITHO-IIIOKO3HOMY arapi
IIBUIKICTE pocTy mramy P. nameko Oyna BHIOIO 3a
OTPUMaHI HAMH Ul IITaMiB IIbOTO BHIY ITOKa3HUKH
na I'TIJTA, ta He mepeBuiryBaia 4,5 mm/mo0y. Y Toit
camuii 9ac ans mramiB P. adiposa 3a naanmu Jlombepr
MaKCUMajibHE  3HAYeHHS  IIBWJAKOCTI  CTaHOBHJIO
6,5 MM/100y Ha KapTOIUITHO-TIIFOKO3HOMY arapi.

Takum unHOM, neski Bugu poay Pholiota Hanexatb
IO TIOBITBHOPOCHHX, a JCAKI 0 KYJNBTYp 3 CepeAHIMHU
temramu pocty. OTpuMaHi HaM¥ JlaHi CHIBIAJAIOTh 3
pesynbraramMu  gocmimkeHs byxamo (Buchalo, 1988),
Badaylyan ta Gharibyan (Badalyan, Gharibyan, 2017)
Ta BIAPI3HAIOTHCA BiJ BHCHOBKIB, HaJaHUX J[pSKOBUM
(Dyakov et al., 2011) Ta Jlombepr (Lomberg, 2005).

OTxe, OTpUMaHI HaMHU PE3YIBTAaTH MiATBEPIKYIOTH
3aJICKHICTh IIBHIKOCTI PaaiabHOTO POCTY MILIETIF0
BUIIB pony Pholiota sk Big 0COONMMBOCTEH IITaMy, TakK i
BiJl CKJIJTy JKUBHJIBHUX CEPEIOBHIIL.
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Pesymbratn mocmimkeHb 0COOIMBOCTEH MOPQOIIOTIi
KOJIOHIM BB pomy Pholiota Ha arapu30oBaHHX
CepeIoBHILAX MPEACTABIICHI B Ta0. 3.

OtpuMaHi pe3yibTaTd CBiAYaTh MPO T, IO KOJIp
KOJIOHiH BCIX KyJIBTYp BHIIB pony Pholiota 3a BUHATKOM
P alnicola 2406 3 BIKOM 3MIHIOETBCSI — CIIOYATKY
KOJIOHi1 Oynu OimMMH, MOTiM HaOyBallk KOBTHX, PYIUX
4yn kopuyHeBuX BiaTiHKIB (puc. 1E, F), mo 30iraerses 3
miteparypaumu nanumH (Stamets, 2000; Buchalo et al.,
2009; Badalyan, Gharibyan, 2017). Jocxiipkeni KoiqoHil
YMOBHO MOYKHA DPO3JIUIMTH Ha OCHOBHI (BaTomomioOHa,
MOBCTHCTA, ITyXHACTa, OOPONIHMCTA) 1 3MIIIAHI THIH
(KITOUKyBaTO-TIOBCTHCTA, OGOPOIIHNCTO-TTOBCTUCTA,
MTyXHACTO-TIOBCTUCTA) (TA0M. 2).

Komnowii minenito P. alnicola 2406 Bix camoro moyarky
OyJIM BOXPSIHOTO KOJILOPY IPU KYJIBTHBYBaHHI Ha 000X
JIOCIIIJDKYBaHUX JKUBHJIBHUX cepenoBumax (puc. 1, A).
BinminHOCTE# y 3a0apBiieHHI KOJMOHIN Pi3HHX INTaMiB
OJIHOTO BHJY Ha OJHAKOBHX 32 CKJIaJOM CEepeIOBHUINAX
BigMiueHOo He Oymo. /[lmg KomoHIH mITaMmiB BUIB
P alnicola (puc. 1, A) Ta P. squarrosa Ha cepeIOBUIILI
TTIOA, s P nameko ta P. subochracea — Ha 000X
cepenosuax, st P. populnea — na cepenosuii MEA
CTIOCTEpiraBcsi 30HABHUN XapaKkTep POCTY KOJIOHIH.

[Tix wac pocTy KoJoHIN ycix mTamiB BuaiB P. alnicola,
P. nameko, P. squarrosa (Ha 000X cepenoBHINAX) Ta
P. populnea na cepenosumnii MEA 6e36apBHUIT peBep3yM
3 4acoM crae OJiJJ0-)KOBTHM, PI3HHX BIATIHKIB pYIOro
Ta KOPHYHEBOro. B neskux BuUmagkax crocrepiraiach
30HAJIBHICTH peBep3ymy (puc. 1, B).

3 omay Ha IITaMOBE pI3HOMAHITTS BHUAIB Ta
pi3HE TMOXOIKCHHS KYJIBTYp CHil BIAMITHTH, IO
OpH  JOCHIDKCHHI  KyJIBTYpajIbHO-MOP(OIOTIIHNX
XapaKTePUCTHK Pholiota mTaMocCHeu(IaHIX
0CcOONMBOCTEH B 3aJIEKHOCTI BiJ KpaiHU IMOXOIKEHHS
BiIMiU€HO HE OYII0.

Bucora Ta miiibHICTh KOJIOHIN BapirOBaIH 3aJICKHO Bl
CKJIaJly JKMBUIIBHOTO cepenoBuiua. KosoHii mramis, 1o
kynbTuByBasucst Ha ['TIJIA, Oynu OUIbII MIITBHUMHU Ta 3
OUTBIIOI0 KITBKICTIO MOBITPSHOTO MIIIEIif0, HiXK KOJOHIT
Ha MEA (puc.2), mo 30iraethCsi 3 JaHUMHU JITEPATyPH
(Cho et al., 2003).

[Tpn BU3HAuEHHI BUIOBOI NPHHAICKHOCTI KYJIBTYD
MoXXe OyTH BHKOpPHCTaHa IIOSBH TSIKIB, sKa OyIo
BigMiueHOa IS IITaMiB IBOX BUIIB — P aurivella Ha
cepenosuti ['TIJIA ta P. [imonella Ha 000X cepeoBuIax
(puc. 1, C). Ha mnosepxui kosoHii P aurivella,
P. squarrosa ta P. subochracea nipu KynbTHBYBaHHI Ha
cepenoButii MEA Oyro Bi3Ha4eHO BHUIIICHHS Kpareib
ekcynary (puc. 1, D).
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Tabmunsa 3. Mopdoaoriuna xapaKTepuCcTHKA KOJIOHil AocCaifKyBaHMX mTaMiB BuaiB popy Pholiota na arapm3oBaHHX
JKHUBHJILHUX Cepel0BHIIAX Pi3HOT0 CKJIaxy

Table 3. Morphological characteristics of colonies of the studied strains of Pholiota species on agar nutrient media of different

composition

Bux

JKuBuibHe cepeoBHIe

MEA

ITIIA

Pholiota adiposa

KOJIOHIsI BaTono/iOHa, cepeaHbol MIIBHOCTI, Koip Oinui,
MOTIM CTa€ JIeJb )KOBTHM, pEBEpP3yM KoJIOHiI Ge36apBHMii,
Kpaii IPUTHCHYTHI 3 TOPOUKYBATOIO 30BHIIIIHBOIO JTiHI€I0

KOJIOHISI TOBCTUCTA, CEPEHBOI IIITBHOCTI, KOJIp OLIuii,
TMOTIM CTae JIe/ib JKOBTHM, PEBEP3yM KOJIOHIT Ge30apBHUI,
Kpail IPUTHCHYTHIA 3 TOPOUKYBATOIO 30BHILIHBOIO JTiHI€IO

P. alnicola

KOJIOHisl ~ TOBCTHUCTA, HHU3BKOI  IMIJIBHOCTI,30HAJILHOIO
POCTY BEreTaTHBHOIO MILleJI0 HE CIOCTEPIrajioch, KoJip
KOPUYHEBHIA, CEPEIOBHUIIIE HABKOJIO KOJIOHIT 3a0apBIIIOEThCS
B JKOBTHIl KOIip, peBep3yM crouarky Oe3b6apBHHMil, mMOTiM
HaOyBa€ TEMHO-KOPHYHEBOTO KOJIBOPY, Kpail MPUTUCHYTHI
3 TOPOYKYBATOIO 30BHIIIHBOIO JIHIEI0

KoJIoHis moBcTucta (puc. 1, A), HHM3BKOI IIUIBHOCTI,
XapakTep POCTy BEreTaTMBHOIO MIlIENIil0 — 30HAJIbHUM,
KONIp BOXPSHHUH, pPEBEp3yM CIIOYATKy Oe30apBHUI,
MoTiM HabyBa€e KOPHYHEBOTO KOJIbOPY 3 KOHIICHTPHIHOIO
30HANIbHICTIO,  Kpall ~ MigHATHH 3 TOpOYKYyBaTONO
30BHIIIHBOIO JIiHI€I0

P aurivella

KOJIOHIS BATOMO/i0HA, HABKOJIO 1HOKYIFOMY 30Ha [IPHKATOTO
Millenifo, HHU3bKOI ab0 CcepeqHbOi MIUIBHOCTI, KOMIip
Oinnii, crocTepiranoch YTBOPEHHS HEBEIMKOi KiTBKOCTI
Kparenb eKCyJIaTy, peBep3yM KOJOHIl Oe30apBHUIl, Kpaii
HMPUTHCHYTHIT 3 TOPOUKYBATOIO 30BHIIIHBOIO JIIHIEIO

KOJIOHisl IyXHAacTa, QyXe ILIUIbHA, KOJip Oimuii, moTimMm
CTae JKOBTUM YU JIeJlb KOPUYHEBHMM, CIIOCTEPIranoch
YTBOPEHHS TSIKIB, peBep3yM KOJIOHIT 6e30apBHUM, Kpaii
MTHATHI 3 TEPUCTOIO 30BHILIHBOIO JIHIECI0

Pholiota limonella

KOJIOHISI  KJIOYKYBaTO-IIOBCTHCTA, MOTIM CIOCTEPIrajJoch
YTBOpPEHHs TSDKIB, IIibHA a00 Jyie MiinbHA, Komiip Oinmi,
[OTIM CTa€ JKOBTUM, PEBEp3yM KOJIOHII Ge30apBHuii, Kpait
MPUTUCHYTHH 3 IEPUCTOIO 30BHILITHBOO JIHIEIO

KOJIOHISl Kio4KyBaro-nioBectucta (puc. 1, E), moTim
CIIOCTEPIrajloch yTBOPEHHS TSUKIB, IIiIbHAa abo jyxe
[IiIbHA, KOJip OLTHH, MOTIM CTae KOBTUM, PEBEP3yM
KOJIOHIT Oe30apBHUiA, Kpail MPUTHCHYTHH 3 TEPUCTOIO
30BHILIHBOIO JIHIEIO

P. nameko

KostoHist 6opomHucTo-noserucra (puc. 1, C), HU3BKOI a00
CepefHbOi MIUIBHOCTI, XapakTep pOCTy BEreTaTHBHOTO
MIlleNil0 — 30HAIBHUI, HABKOJO IHOKYJIIOMY 30Ha
HPUTHCHYTOrO MilleNifo, Komip Oinmid, moTiM crae ienpb
JKOBTUM, PEBEP3yM CIOYATKy Oe30apBHHIA, MOTiM HalOyBae
JKOBTOIO ~ KOJIbOPY, Kpall INPUTUCHYTHH 3 IEPUCTOIO
30BHILIHBOIO JIHI€I0 3 BUCTYIAMI

KOJIOHisl IyXHacTo-noBctucTa (puc. 1, D), mineHa a6o
Jy’Ke LIiIbHA, XapaKTep POCTY BEreTaTHBHOTO MilETii0 —
30HAJIBHHMI, KOJIp OUIMi, MOTIM CTa€ Jie[b KOPUUHEBUM,
peBep3yM  criouarky Oe30apBHuii, moTiM HabyBae
KOPHYHEBOTO KOJIBOPY 3 KOHIEHTPHYHOIO 30HAIBHICTIO,
Kpail MiJHATHHA. 3 HEPHCTOI 30BHIIIHBOIO JIHIE 3
BHCTYIaMH

P. populnea

KOJIOHISI BarornozibHa, HU3bKOI ab0 CepelHbOl MILIBHOCTI,
XapakTep POCTYy BEreTaTUBHOIO MILENiF0 — 30HAIbHUI,
HaBKOJIO 1HOKYJIIOMY 30HA IIPHKATOro MILENil0, KOJIip
Ginuit, peBep3yM KOJOHIT Ge30apBHHIA, MOTIM CTa€ TEMHO-
KOPHYHEBUM, Kpail MPUTHCHYTHIT 3 EPUCTOIO 30BHIIIHBOIO
JIHIEI0 3 BUCTYNIAMU

KOJIOHisI GOPOIIHKCTA, CEPEIHBOT IIIIBHOCTI a00 IIiIbHa,
koutip Oinumii, MOTIM cTae jeib KOPHYHEBHM, PEBEP3YM
KOJIOHIT 0e30apBHUIA 1 HE 3MIHIOE CBOTO KOJILOPY 3 4aCOM,
Kpail MPUTHCHYTHI 3 MEPUCTOI0 30BHIIIHBOIO JIHIEIO 3
BHCTYIIaMH

P. squarrosa

KOJIOHiSl TOBCTHCTA, IiIbHA a00 JyKe IIiIbHA, KOJIp
Oinuif, MOTIM CTae KOPUYHEBHM, pPEBEP3yM CIOYATKY
6e30apBHHUii, MOTIM HaOyBa€ TEMHO-KOPHYHEBOTO KOJIBOPY,
CIIOCTEPIrasoch yTBOPEHHs KOPUYHEBHX Kparlellb eKCy/IaTy,
Kpail NPUTUCHYTHH 3 MEPHUCTOI0 30BHIIIHBOIO JIiHi€IO 3
BHCTyIIaMH

KOJIOHisl ITyXHACTO-IIOBCTHCTA, IyXe IiIbHA, XapakTep
POCTY BEreTaTMBHOTO MILENI0 — 30HAJIBHHI, KOIip
Oinuii, MOTIM CTae KOPUYHEBUM, PEBEP3yM CIOYATKY
Oe30apBHHUM, 1OTIM  HaOyBa€  TEMHO-KOPHYHEBOTO
KOJIbOPY, Kpail HPUTHCHYTHI 3 MEPHCTOI0 30BHILIHBOIO
JIHI€IO0 3 BUCTYIIAMU

P. subochracea

KOJIOHIsI KJIouKyBaro-moBctucta (puc. 1, F), mrinbHa,
XapakTep POCTy BETeTAaTUBHOTO MIIENiI0 — 30HaJbHUM,
komp Oinmif, mnoriM HaOyBa€ JKOBTHX, KOPHYHEBHX
BIAITIHKIB, peBep3yM KOJIOHII 0e30apBHHI, CIOCTEPIraJoch
YTBOPEHHSI BEJIMKOI KiJIBKOCTI JKOBTUX Kparlelb eKCyJary,
Kpail MPUTHCHYTHil 3 IEPHCTOI0 30BHIIMIHBOIO JIHIEIO 3
BHCTYIIaMH

KOJIOHISl ~ ITyXHACcTO-TIIOBCTHUCTA,  MLIUJIbHA,  Xapakrep
pPOCTY BEreTaTHBHOIO MIIENil0 — 30HAJIBHHUH, KOMIp
Oinnif, MOTIM JKOBTi€, peBep3yM KOIOHII Ge30apBHMIA,
Kpail MPUTUCHYTHH 3 TEPUCTOI0 30BHIIIHBOIO JIHIEIO 3
BHCTYTIaMH
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Puc. 1. 3oHanpHMi XapakTep poCTy BereratMBHOro Minenito Pholiota alnicola 2406 (A); 30HanbHHH XapakTep 3a0apBIICHHS
peBep3ymy Pholiota nameko 1976 (B); yrBopenns 1sukiB Pholiota limonella 2335 na cepenopunui ['TIJIA (C); BunisieHHs ekcyaaty
Pholiota subochracea 2535 na cepenosuii MEA (D); 3aransHuii Ui kononii Pholiota nameko 1976 Ha >KUBUIIEHOMY CepeIOBHIII
MEA (E); 3aransuuii Burisin xosoii Pholiota nameko 1976 na xusuiasnomy cepenosuii ['TIJA (F); 18-ta 1o6a KyasTHBYBaHHS

Fig. 1. Zonal growth of vegetative mycelium of Pholiota alnicola 2406 (A); zonal coloring of the reverse of Pholiota nameko 1976
(B); formation of vegetative mycelium strands of Pholiota limonella 2335 on the GPYA media (C); allocation exudate of Pholiota

subochracea 2535 on MEA media (D); colony of Pholiota nameko 1976 on MEA nutrient media (E); colony of Pholiota nameko
1976 on GPYA nutrient media (F); 18 days of cultivation
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BucHoBknu

VYoeprie HaMH  OTPHUMAHO TIOKA3HWKU — IIBHUIKOCTI
pamiajJbHOTO pOCTY, BHBYCHO XapakTep pOCTY Ta
MOpQOJIOTiF0 KOJNOHIH KyIsTyp y IOTaMiB BHJIB
P alnicola, P. limonella, P. subochracea Ha arapu3o-
BaHUX >KUBWIBHUX cepenoBumax MEA ta I'TIJIA.

3a pazia’nbHOI0 HIBHKICTIO POCTY BCl JIOCIIJDKEHI
mTaMid BUOIB poxmy Pholiota Hanexarb 0O TIOBLTBHO
3pocratounx (Bixm 0,52+0,08 mo 2,24+0,18 mMm/mo0y).
CTaTHCTHYHO JOCTOBIpHY MAaKCHMAJNbHY IIBHIKICTD
paiagbHOTO POCTY ISt OLTBIIOCTI JOCTIKCHUX IITaMIB
(9) cmocrepiranu Ha DIIOKO30-TIENTOH-IPIKIKOBOMY
arapi. i 90THPHOX KYIBTYp MAaKCUMAIIbHY pallialbHy
MIBUIKICTE POCTy OTPHMAHO Ha  MajbIl-CKCTPAKT
arapi. [lITaMoBUX OCOONMBOCTEH KyJIBTYp 3@ O3HAKOKO
HIBUIKOCTI POCTY BHSIBIICHO HE OYJI0.

3a  pesympraraMu  JIOCTIJDKEHHS  BCTaHOBICHO
KyJbTYPabHO-MOP(OJIOTIYHI ~ XapaKTePUCTUKH,  sIKi
HEOOXiZTHO BpaxOBYBaTH IS IIITBEPIKCHHS TaKCO-
HOMIYHOT IPUHAIIC)KHOCTI KYJIBTYp BUIB poay Pholiota—
IIBUJIKICT Ta XapakTep POCTy KOJIOHIH, MOpQOIoTis
Ta 3a0apBJlCHHS BEreTaTHMBHOTO Mimeiiro. HasBHiCTh
JTOTATKOBUX CTPYKTYp OyII0 BiIMIU€HO JIUIIIE JITST ACSTKIX
BUJIIB — TsKI BETCTATUBHOTO MIIEIi0 (hOPMYBaIHCS Iif
qac pocty KyneTyp P. aurivella (cepenosumie I'TIJIA) Ta
P, limonella (TTIAA, MEA), BuzinenHns kpareis ekcyaary
Ha cepenoBuii MEA criocrepirasnocs st P aurivella,
P. squarrosa ta P. subochracea, 3abapBiieHHsI peBep3yMy
3MIHIOBAJIOCS Ha 000X CepeqoBUINAX y INTaMiB BHIIIB
P. alnicola, P. nameko, P. squarrosa Ta Ha CepeIOBHIII
MEA y P. populnea.
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Peuensii Ta HOBUHH JiTepaTypu
\ ’ Reviews and Notices of Publications

Busznauna noaist y reo00oTaHiyHii Hayui

Peyensiana knuzy: Ilpoapomyc pocamanocti Ykpainu. 2018. Binn. pen. 1.B. Iy6una, T.I1. [[3106a.

Kwuis: HaykoBa nymka, 784 c.

Buxin  xomexktmBHOi  Monorpadii  "IIpompomyc
pocnuHHOCTI  YKpaiHu", y MIArOTOBII SIKOi B3sUIH
ydacTh 25 (axiBIiB 3 Pi3HUX yCTAaHOB, € BH3HAYHOIO
MO/IEI0 Yy PO3BUTKY BITUM3HSHOI TeoOOTaHiKU. Y
IbOMY BHJIAHHI ITiICYMOBAHO PE3YJIBTAaTH JOCIHiHKEHHS
kimacudikamii  poCIMHHOCTI  YKpaiHM Ha  OCHOBI
metony JK. Bpayn-branke i3 3acTocyBaHHSM HOBITHIX
METOJIB aHaji3y Ta IiHTeprperanii reoOOTaHIYHUX
ommciB. CTBOpeHa aBTOpaMH KiacHdikamiiHa cxema
Ta TPOAPOMYC 3a METOAMKOIO IIJIKOM BiIIMOBIAAIOTH
THM, fKi PO3pOOJIEHI Ta IIHPOKO 3aCTOCOBYIOTHCS Y
OaraTrbOX 3axXiJTHOEBPONEHWCHKUX KpaiHax, a OTXKe, €
YCHINIHO IHTErPOBAaHMUMHU y MDKHApOIHY CHCTEMY
CHUHTAaKCOHOMIYHUX OAWHHIb POCIMHHOTO MOKPHBY.

PerienzoBaHa KHHWra CKJIaIaeTbcsi 3 IEPEIMOBH,
YOTHPHOX PO3LTIB, 3aKIOYECHHS, CIIHCKY JIITEpaTypu Ta
MOKa)KYMKIB JIATHHCHKUX Ha3B BUIB i CHHTaKCOHIB.

Y mepemmoni, wHammcaniii [.B. [dybmnoro i
T.II. [d3:000r0, CTHCIO OKPECICHO Il ¥ 3aBHAHHS
poboTH, KOpPOTKO 3ragaHo Ti mpami, ski Oymu
MepelyMOBOIO HOTO TOSIBH, 0XapaKTepH30BaHO CKJIAJ i
CTPYKTYpPY NPOMOHOBAHOTO TIPOAPOMYCY, SIKUIl OXOTLIIOE
75 xnaciB, 127 nopsakis, 252 coro3u ta 1009 acoriamiid.
3a3HaueHo, IO JIJIsl KOKHOTO CHHTAKCOHY B KHH31 ITOJ]AaHO
MEepeTiK CHHOHIMIYHHX Ha3B, IIarHOCTUYHUX BHJIIB,
XapaKTepUCTUKa YMOB MiCIE3pOCTaHHs (CHHEKOJIOTis),
MOMIMPEHHST B YKpaiHi (CHHXOPOJOTisI), CO30JOTIUHUI
CTaTyc yrpynoBaHb Ta MEpeiK JITepaTypHUX JKeped, B
SIKHUX 3TaJ{y€ThCs 1€l CHHTAKCOH.

[epmmii po3zain "Po3BUTOK TOCIIPKEHb POCTHHHOCTI
VYkpainu 3a metonom bpayn-branke", Hanmcanuii ycima
aBTOpaMU KHHUTH, € CTHUCIUM OIVISJIOM JIiTepaTypHUX
JOKEpedI, SIKi MICTSATh BIIOMOCTI IOI0 KOXKHOTO 3 KIIaciB
POCIIMHHOCTI, IPUHUHSATOTO Yy aHiii MOHOTpadii.

Hpyruit po3ain "Kinacugikariiina cxema poCIHHHOCTI
VkpaiHu ~ MIiCTUTH  TOOymOBaHY 32  i€papXiuHUM
MPUHIUIIOM (BiJ KJIacy J0 acoiarlii) Kiacudikamiiny
CXeMy CHHTAKCOHIB, IPUHHATHX y BU/IAHHI.

TonoHuM € Tpetiit po3ain "IIpoapoMyc pOCTHHHOCTI
VYkpaiau", skuil MICTHTh XapaKTEPUCTHKY CHHTAKCOHIB.
VY #ioro Mexax BUALIEHO 12 miapo3iiB, 110 00'€AHYI0Th
yci 75 mpuHHATAX Yy BHIAHHI KIAciB POCIHHHOCTI.
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CTHCIIO PO3KPUEMO 3MICT MIAPO3AUNIB (Y JyXKKax s
KOKHOT'O KJIacy 4epe3 KOMY MOJ[aHO KUIbKICTh IPUUHSITHX
y IIbOMY BHJIaHHI MTOPSAKIB, COIO3iB 1 acoriariii).

[Migpo3min "3.1. Boana 1 0OoyioTHA POCIUHHICTE"
(aBropu - JI.B. [dybmna, C.M. €wmenpsHOBa,
JLM. @enp6aba-Knymmuna, I'A. Yopua, O.I. XKwmyn,
B.B. Komimyk, HA.M. SfAxymenko, O.B. Bbopucosa,
JL.M. bopcykesuy, T.B. JIBopenibkuii) MiCTHTB JIeTaIbHY
XapaKTepUCTUKY IICHO3IB BHINOi BOXHOI POCIHHHOCTI
knaciB Lemnetea (1, 3, 23) 1 Potamogetonetea (3, 7,
42), mepeBayXHO MPUMOPCHKOI BOAHOI POCIUHHOCTI
COJIOHYBATHX BOJIOWM KiaciB Ruppietea maritimae (1, 1,
1)iZosteretea (1, 1,2), yrpynoBanb OeperiB KapnaTcbKuX
ripcbkux jxepen kinacy Montio-Cardaminetea (2, 3, 6),
OeperoBUx CMyTr Me30- 1 OJIrOTPO(GHHUX BOIOWM Kiacy
Littorelletea uniflorae (1, 2, 7), onHOpiYHHKIB-e(heMepiB
OeperiB eBTpoHUX BOAOIM Kiacy Isoéto-Nanojuncetea
(1, 2, 8), 1mEeHO3IB TOBITPSHO-BOMHOI Ta OOIOTHOL
pocinuHHOCTI KinaciB Phragmito-Magnocaricetea (4, 7,
55), Scheuchzerio palustris-Caricetea fuscae (3, 5, 30)
i Oxycocco-Sphagnetea (1,2, 15), a TakoX yrpyrnoBaHHs
XapoBHX BogopocTeit kinacy Charetea intermediae (2, 4,
14).

[Migpo3min "3.2. Jlyyna pocnuuHIiCTB" (aBTOpU —
A.A. Kyzemxo, I.M. fkymenxo, I.I. Yopreit) oxomuoe
yotupu  Kiaacu:  Molinio-Arrhenetheretea  (1ydna
POCITHHHICTH PIBHUHHOI YacTHHH YKpainu; 3, 11, 43),
Calluno-Ulicetea (4yarapuukoBi mnyctuma Kapmar i
Homices; 1, 2, 3), Nardetea strictae (TyCTHIIHI JTyKH
Kapmar 1 Ilomicest 6e3 yvacti waraphukis; 1, 3, 9) i
Trifolio-Geranietea sanguinei (TepMOGiTbHI TpaB'dHI
yrpynoBaHHs y3JIiCh PIBHMHHOI YacTUHM YKpainu; 3, 4,
16).

Migpozain "3.3. CrenoBa pociuHHICTE" (aBTOp —
JA.C. BuHOKYpOB)  MICTHTHP  BIiJOMOCTI MO0
CHHTAKCOHOMIi cTemniB YKpaiHu, siKi HajexXaTh 10 KIacy
Festuco-Brometea. Y ckiaal IaHOTO Kiacy aBTOP
BHUIUISAE 4 TIOPSIIKH, 12 cOrO3iB 1 56 acoriarii.

[Migpo3min "3.4. [lcamodiTHA pOCTUHHICTE" (aBTOPH —
T.II. [I3ro6a, JI.B. [lyOmHa) MiCTHUTH XapaKTepPHCTHKY
POCIMHHOCTI TiCKiB YKpaiHu, sKi Hajexarb 0
Tppox KkiaciB:  Koelerio-Corynephoretea  (11eHO3M
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¢dmoBionianeHuX mickiB [lomices; 1, 2, 4), Festucetea
vaginatae (1ICHO3W KOHTHMHCHTAJIbHHUX IIIIAHUX CTCIIIB
JicoctenoBoi Ta cremoBoi 30H; 1, 2, 21) i Helichryso-
Crucianelletea maritimae (yrpynoBaHHs TaK 3BaHUX
MIPUMOPCHKHUX "cipux IroH").

[igpoznin "3.5. T'anoditHa pocnuHHICTB" (aBTOp —
T.II. [3t00a) OXOIUTIOE XapaKTePHCTUKY POCIUHHOCTI
LIECTH KJIACiB, XapaKTepHUX IEPEBAXKHO IS MiBIHA
VYxpaiau: Crypsietea aculeatae (1,3, 4), Bolboschoenetea
maritimae (1, 3, 11), Juncetea maritimi (1, 2, 13),
Festuco-Puccinellietea (7, 16, 62), Therosalicornietea
(1, 2, 12) i Kalidetea foliati (1, 1, 14).

MMigpo3min "3.6. JlicoBa pociuHHICTE" (aBTOpH —
I.A. Jasugos, [IO.P. Ilenar-Coconko, SLIT. imyx,
LI. Yopue#, HAM. Sxymenko, B.A. Conomaxa,
A.A. Kyzemxo, T.B. @imaiino, 1.B. Ayouna, T.IT. /{31004,
I"A. YopHa) mnpHCBSYEHHH POCIMHHOCTI MPUPOJHUX
miciB Ykpainu. TyT oxapakTepr30BaHO CHHTaKCOHOMIIO
yrpynoBaHb COCHOBHUX JIICIB KiaciB Vaccinio-Piceetea
(3, 4, 20), Erico-Pinetea (1, 2, 8), Pyrolo-Pinetea (1, 1,
3), MUPOKOIUCTSIHUX 1 JyOOBO-COCHOBHX JIICIB KJIaciB
Carpino-Fagetea sylvaticae (5,7, 30), Quercetea robori-
petraea (2, 4, 10), Quercetea pubescentis (1, 5, 10),
Me3orpoduux micopux Oouit IMomices kmacy Molinio-
Betuletea pubescentis (1, 1, 1) i mepeBaxxHO 3arIaBHUX
JIPIOHONKMCTSIHUX JICIB Ta BEpOOBHMX YarapHHUKIB KJIAciB
Alnetea glutinosae (1, 1, 10) i Salicetea purpureae (2,
6, 16).

Y migpo3mimi  "3.7. YarapHWKOBa pPOCIUHHICTB'
(aBropu—T.B. ®inaiino, C.M. EmenbsiHOBA) y3arajbHEHO
BIIOMOCTI ~ TPO  CHHTAaKCOHOMIIO  YarapHUKOBHX
yrpynoBanb kiaciB Lonicero-Rubetea plicati (1, 2, 3),
Rhamno-Prunetea (1, 6, 33) 1 Franguletea (1, 1, 4).

[Minposznin "3.8. Xa3moditHa pocauHHICTE" (aBTOPH —
SLIT. dinyx, H.A. Iaukesuy, L.I. Yopueit, JLE. Pudd)
OXOILTIOE  JIOCHI/DKEHHSI POCIMHHOCTI  KaM'SIHUCTHX
BIJICIIOHEHB KJaciB Asplenietea trichomanis (Kapnaru,
Po3stouust, Ilomimechka i [IpumHIMpOBCEKAa BUCOYMHA;
3, 5, 17), Thlaspietea rotundifolii (Kapmnaru; 3, 3, 4),
Adiantetea (I'ipcekuii Kpuwm; 1, 1, 2), Drypidetea spinosae
(Tipcekuii Kpum; 2, 5, 17), Helianthemo-Thymetea
(xpetimstai BincnoHeHHs CepeTHbOPYCHKOi BUCOYMHM; 1,
2, 6), Stipo-Trachynietea distachyae (I'ipcexuii Kpuwm; 1,
1, 1), Sedo-Scleranthetea (Iloninpepka i [lpuaHinpoBchKa
BHCOYMHA; 2, 3, 8).

Migpo3min  "3.9. Bucokoripma  pocauHHICTB"
(aBropm — L.I. Hopneit, JI.M. Skymenko, A.A. Kyzemxo,
B.A. Comomaxa) MICTUTh JaHI IIOJO POCIMHHOCTI
BUCOKOTIp's YkpaiHchkux Kapmar, 30kpema Kiacis
Salicetea herbaceae (MPUCHDKHI IJISTHKH Ta YJIIOTOBUHHU;
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1, 2, 6), Juncetea trifidi (cyOanbmiichki annaoQinpHi
ayku 1 mycruia; 2, 4, 5), Carici rupestris-Kobresietea
bellardii (ampmiiicbKi yTpyNOBaHHS TiPCHKUX BEPIIUH; 1,
1, 1), Elyno-Seslerietea (6a3ndinbpHi BACOKOTIPHI JIyKH; 1,
1, 5), Mulgedio-Aconitetea (BUCOKOTpaBHI yTpyIOBaHHS
cyOanbImiiicbkoro ripcekoro mosicy; 4, 7, 13), Betulo
carpaticae-Alnetea viridis (cyOanbIiiChKi yrpyHOBaHHS
JpiOHONMKUCTSIHUX YarapHukis; 1, 2, 2), Roso pendulinae-
Pinetea mugo (cyGanpIiiicbke XBOIHE KpuBoiiccs; 1,
1, 3), Loiseleurio procumbentis-Vaccinietea (apkTo-
OopeanbHi 1 CcyOanbmiichki anmumoQiabHI  IEHO3U
YarapHUKIB Ta YarapHUYKiB; 2, 3, 6).

Ho cxmamy migposmity  "3.10.  JlitopansHa
pocmunnicTs" (aBTopu — J.B. dy6mna i T.II. [I3t00a)
YKJIIOYEHO  POCIMHHI  YIPYNOBaHHS  rajo- Ta
HITpOPUIEHUX OTHOPIYHUKIB Ki1acy Cakiletea maritimae
(1, 1, 4), 6araTopi4HUKIB TPUMOPCHKOTO MIIAHOTO BaITy
kiacy Ammophiletea (1, 1, 8) Ta BallyHHO-TaIBKOBUX
wispkiB  knacy Crithmo-Staticetea (1, 2, 3). Yei mi
KJIaCH XapaKTepHI U AUITHOK y30epexoks YopHoro Ta
A30BCBKOTO MODIB.

3HayHa yBara B PELEH30BaHOMY BHJIAHHI MpHiJICHA
W CHHAaHTPOIIHMM YIrpYyNOBaHHSAM. BoHu onwmcani
B migposaim  "3.11. AHTpoOmOreHHa pPOCIUHHICTB"
(aBropu  — H.O. DbarpikoBa, H.A. [lamkesuy,
J.A. Jasunos, T.B. ®imaiino, M.C. Kosup, A.A. Ky3emxo,
OAM. Sxymenko, J.B. [yomna, C.M. €menbsHOBa,
T.IL. JI31006a). YV ckiaai aHTPOIOTEHHOI POCIHMHHOCTI
BHJJICHO JEB'SITh KiaciB: Robinietea (2, 5, 13),
Epilobietea angustifolii (1, 2, 9), Stellarietea mediae
(5, 18, 86), Artemisietea vulgaris (2, 6, 59), Polygono-
Poetea annuae (1, 2, 10), Plantaginetea majoris (1, 2,
10), Galio-Urticetea (3, 4, 21), Bidentetea (1, 2, 11) Ta
Oryzetea sativae (1, 1, 3).

OcTaHHIA MIAPO3IiT TOJOBHOI YaCTHHH KHUTH
"3.12. BpiogitHa pocaunHicts" (aBropu — C.B. I'anos,
H0.B. Tanon, I'A. YopHa) NpHUCBSUCHUNA BHUKIIOYHO
MOXOBUM YTIPYIIOBAHHSAM 1 MICTHTh XapaKTEPUCTUKY
knaciB Funarietea hygrometricae (1, 1, 2), Psoretea
decipientis (1, 2, 2), Ceratodonto purpurei-Polytrichetea
piliferi (1, 1, 5), Hylocomietea splendentis (1, 3, 4),
Pleurochaeto squarrosae-Abietinelletea abietinae (1,
1, 1), Platyhypnido-Fontinalietea antipyreticae (1, 1,
1), Racomitrietea heterostichi (1, 1, 1), Schistidietea
apocarpi (1, 1, 1), Neckeretea complanatae (1, 1, 8),
Frullanio dilatatae-Leucodontetea sciuroidis (1, 3, 6),
Cladonio digitatae-Lepidozietea reptantis (4, 5, 14).

UYereptuii po3ain "CHHTAKCOHOMIYHI OCOOIUBOCTI

POCIAMHHOCTI BHWIIMX paHris", HamucaHumii yciMma
CHiBaBTOpaMHM KHHUTH, PO3KPHUBAE 3aKOHOMIPHOCTI
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MOIIMPEHHS Ta CTPYKTYPU YIpyIIOBaHb KOXHOTO KJacy
MOPIBHSIHO 3 IXHIMHU 3aX1THOEBPOIEHCHKUMH aHAJIOTaMHU.
[To3uTHBHUM CIIiJT BiJ3HAYUTH, IO JTaHi PO Pi3Hi KIIACH
Mo/IaHl IOCUTH PIBHOMIPHO M OJHOTHITHO, HE3BAXKAIOUH
Ha Te, IO Ii KJIACH MAIOTh Pi3HUI 00CAT 1 4acTo Iyxke
BIJIPI3HSFOTHCS 32 KUJIBKICTIO CHHTAKCOHIB. Y IbOMY Xk
PO3IiTi PO3MIAHYTO ¥ HHU3KY AUCKYCIHHUX NHTaHb, SKi
CTOCYIOTBCSI 00CSITY CHHTAKCOHIB BHIIMX PaHTiB (CO03,
MOPSIIOK, KITac), sIKi Oyiy MpUHHATI aBTOpaMHu.

VY zakiroueHni, Hammcanomy J[.B. JlyOmnoro Ta
T.II. 3006010, BKa3aHO, IO pEIEH30BaHa Ipars €
mijicyMKoM 1oHaa 30-pidHMX JTOCIIKEHb aBTOPCHKOTO
KOJIGKTHBY MoOHOrpadii. ABTOpM TakoX BH3HAYAIOTh
OCHOBHI HAaIPSIMKH TOMANBIINX JOCTIKCHb Yy Taly3i
CHUHTAKCOHOMIi, 5IKI € HEOOXITHHMH JUIS BHPILICHHS
OararbOX HaraJbHUX TEOPETHYHHX 1 MPAKTHIHHX
3aB/iaHb.

Hyxe xopucHUM i (axiBIiB € BEITUKHI CITHCOK
niteparypu (Onm3pko 1000 pKepern) 10 MPOIOHOBAHOTO
MIPOIPOMYCY, SKHHA, KpiM TEpeNiKy BITYH3SHHX POOiT,
y SIKUX 3TaJy€Tbcsl TOM UM iHIIMKA CHHTAKCOH, MICTUTb
Oi0miorpadivuHi MOCHIAHHS HA TMEPIIOONHC (TIPOTOJIOT)
KO)KHOTO 3 CHHTAaKCOHIB, IPUHHATHX Y PELECH30BAaHOMY
BHJaHHI. 3HAYHO TOJICTIIYE KOPHCTYBAHHS KHHUIOIO i
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HASBHICTh aN(aBITHUX TOKAKYHUKIB JIATHHCHKAX HAa3B
BUJIIB T4 CHHTAKCOHIB, 1[0 3TaJyOThCS Y TEKCTI.

VY pereH30BaHOMY BHIAaHHI BaJiIHO OIMCAaHO TPH
HOBHX cHHTakcoHH. lle mopsinox Ephedro distachyae-
Medicaginetalia romanicae Dubyna & Dziuba i coro3
Ephedro distachyae-Medicaginion romanicae Dubyna
& Dziuba y mexax ximacy Helichryso-Crucianelletea
maritimae Ta cow3 Artemisio arenariae-Festucion
beckeri Dubyna & Dziuba, 1110 BXOAATE 10 CKIIaay KIacy
Festucetea vaginatae. 3aniponOHOBaHO TAaKOX JIEKIIbKa
MomnepeHiX Ha3B (nomina provisora), siKi, OYEBHIIHO,
OyAyTh BaJIiIN30BaHi aBTOPAMHU ITi3HIIIE.

3arajnoM peleH30BaHa KHHUra 3ajHIlae [T03UTHBHE
BpakeHHs. be33amepedyHrM € Te, IO BOHA 3HAYHO
JIOTIOBHIOE Ta PO3IIMPIOE BIiJOMOCTI MPO CHHTAKCOHU
POCITUHHOCTI YKpalHH i € JOBITHIKOM It OOTaHIKIB.

Chin  TakoX ~ BIJA3HAUUTH  BUCOKMH  DiBEHb
morirpadigaoro opOpMIICHHS KHUTH, 3a0e3ledeHuit
KOJICKTHBOM  CITIBPOOITHHKIB ~ HayKOBO-BUIaBHUYOTO
BTy MeAnKo-010JI0TiHHO1, XiMiuHOI Ta Teorpadidaoi
mireparypu "HBII "BunaBmunrso "HaykoBa mymxa"
HAH VYxkpainu".

C.1O. [I0I1OBUY, b.€. AKYBEHKO
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Peyensia  na kunucy: @IiTOropMoOHajJbHA

cucTeMa Ta

CTPYKTYPHO-QPYHKIIOHAJIBHI

ocoduBocti manoporenoaionux (Polypodiophyta). 2019. Ilin 3ar. pex. 1.B. KocakiBchbkoi.

Kuis: Hamr ¢opmar, 250 c.

CynuHHI CIIOPOBI POCIMHN — OZIHI 3 HalHCTapOJaBHIIINX
BUIIMX POCJIMH, 110 BUHUKJIM Ha 1ianeTi noxay 300 MiH
pokiB Tomy. HaiiOinpIn po3mOBCIOMKCHUMHI cepell HIX
€ TpeacTaBHUKH Binminy Polypodiophyta, siki pocTyTh
B yCIX KIIMAaTHYHUX 30HAX, BIAPI3HAIOTHCS 3HAYHUM
PI3HOMAHITTSIM JKUTTEBUX (OPM, MAaIOTh IIHMPOKUI
CIIEKTP NPHCTOCYBAIBHHX O3HAK, IO JO3BOJNAE IM
icHyBarH 3a OyJb-SIKHX YMOB OTOYYIOYOT'O CEpeIOBHUINA.
[MamopotemnonibHi  CKIagalOTh  YHIKAJIBHY  TpYITy
OpraHi3miB, BceOIYHE JOCII/UKEHHS SIKUX JIO3BOJISIE
3po3yMmiTH nporiec GopMyBaHHS i PO3BUTKY aTalITHBHUX
MEXaHI3MIB POCIHH, SKUH BilOyBaBCS yIPOMOBXK BCiel
€BOJIIOIT KMBOT mpupoad. Hes3Bakarouun Ha BEITUKHI
iHTepeC 10 TpeAcTaBHUKIB Bimuinmy Polypodiophyta,
MTUTAaHHSI BAHUKHEHHS Ta CTAHOBJICHHSI CUCTEM PETYIISIIIT
POCTY 1 pPO3BUTKY B IIUX POCIIHH 3JIUILAETHCS BIJKPUTHM.
BucBiTIIEHHIO ICHYIOUHX Ha CHOTOJHI BIZIOMOCTEH 110710
OOTaHIYHUX XapPaKTEPHCTUK NTepUAO0(ITiB, crnenndiku
TXHBOT TOPMOHAJILHOT CHCTEMH, OCOOIMBOCTEl Oyn0BU
Ta (YHKOIOHYBaHHA (POTOCHHTETHYHOTO  arapary,
aKTMBHOCTI  (JEPMEHTIB  JIMIJAHOTO  MeTadoNIi3My
MIPUCBAYCHA HAyKOBa TIIpams KOJEKTHUBY aBTOPIB IIif
3arajgbHOI0 penakuiero npogecopa [.B. KocakiBcbkoi,
sKa HEIIOIaBHO BUINLTA ApyKoM. Y KHHU31 obcsrom 250
CTOPIHOK TIPE/ICTAaBICHO Yy3araJlbHEHHsS I1OBIJIOMJICHb
HAyKOBOI JITEparypy 1 OpPUTIHAIBHUX JIOCII/DKEHb
aBTODIB.

HaykoBoro mepenyMOBOKO MPEACTABICHOI POOOTH
Oymu knmacwuHi morminu akagemika M.I. XomomHoro.
ABTOpU MOHOTpadii Ha Cy4acHOMY PiBHI BTUIMIN TyMKH
BEJIMKOTO BUEHOTO Ta MIATBEPIUIN HOTO TependadeHHs
IIOJI0 PEryIATOPHUX MEXaHi3MiB PO3BHUTKY POCIHUH
Pi3HOI CHCTEMATHYHOT HAaJISKHOCTI.

VY mepmioMy po3aiTi MOJAAHO 3arajbHy OOTaHIUHY
XapaKTepPUCTHKYy  CyAMHHHX  CIIOPOBHX  POCIHUH
(nrepunoditiB). 3polieHO ICTOPUYHUI EKCKype Y
CUCTEMaTHKy TpYIH, MPEACTABICHO BHIOBHH CKIIaJ
¢mopu YkpaiHu, CHCTEMaTHYHI O3HAaKM LUX POCIUH,
TEepMIHOJIOTisT Ta TOHATIHHMA amapar. [lokazaHo
HA/JI3BUYANHY PI3HOMAHITHICTH OioMOp(, EKOIOTIYHHX
Ipyn, ajanTauiiHuX I[PUCTOCYBaHb, MPOCIIIKOBAHO
VHIKaIbHUH  JKATTEBUH IUKJI, OIHMCAaHO  iCTOPiIO
MOXO/DKEHHSI Maroporenofionux. Marepianu po3ainy
BiIMIHHO TIPOiTIOCTPOBAHO, 3POOIEHO BHCHOBKH IIONO
YHIKQJIBHOCTI POCIIHH Li€] TPYNH SIK MOJIETIBHUX 00'€KTIB
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JUIE  BCeOIYHOTO  (hi3iONOTIYHOTO Ta EBOIIOLIHHOTO
JIOCJTIJDKEHHSI.

Y npyroMy po3mini KHUTH IIOJaHO BiIOMOCTI
npo 3arajibHO-010JI0T14HI, Mopdo-dizionorivi,
OHTOTCHETHYHI OCOOJIMBOCTI OKPEMHX IPEICTaBHUKIB
Bity mamoporenofiOHux. HaBeneno pesynbraru
BUMIpiB BEreTaTWBHUX 1 PENPOAYKTUBHHUX OpTaHiB
POCJIMH Ha PI3HUX CTAisAX IXHBOTO PO3BUTY.

Tperiii po3min MPHUCBAYCHO BUCBITICHHIO PO
(ITOrOpMOHANIBHOT CHCTEMH Y POCTI Ta PO3BHUTKY
nanoporenogioHux. IlpencraBneHi cydacHi MODISIN
Ha OiocWHTE3, MeTaloii3M, TpaHCIOpT (ITOrOPMOHIB
YOTHUPHOX KJIACIB — UTOKIHIHIB, ayKCHUHIB, T10CPEIiHIB,
a0CLM30BOi  KHCJIOTH; OIMCAaHO  TPAHCIYKLIiO
TOPMOHAJIBHUX CHUTHANIB Ta B3aEMOJIIO IIMX TOPMOHIB.
ABTOpaMH BHKJIaJICHO Ta y3araJbHEHO CyYacHi BITOMOCTI
Ipo  TOPMOHAJBbHY  CHCTEMY  MarloOpOTEHOAIOHHX,
MOIAHO PE3YNIbTaTH BJIACHUX EKCIIEPHMEHTIB OO0
JMHAMIKK  (ITOTOPMOHIB Yy TMpoIleci pOCTY OpraHis,
0COONMMBOCTEH  pO3MOAITY BUTBHHX 1  3B'I3aHUX
(hopM TOPMOHIB MK OKPEMHMH YaCTHHAMH DPOCIIHH.
BusBneHo 3akOHOMIpHOCTI 3MiH SKICHOTO CKJIAay
1 KUIBKICHOTO BMICTy OKpeMuX (opM TOPMOHIB Ha
PI3HHX CTaIisIX BEr€TaTUBHOTO POCTY Ta TeHEPATHBHOTO
po3BUTKY. [IpoBeieHO MOPIBHAHHS OTPUMAaHUX JAHUX 3
JITepaTypHUMHU BIZOMOCTSIMH, IIIO JO3BOJIMIO 3POOUTH
psI LiKaBUX y3araabHEHb Ta MPUIYLICHb. 30Kpema,
B IJIOMY, KOpeJsiiii MiXK BMICTOM (ITOTOPMOHIB i
pPOCTOBOIO ~ aKTHBHICTIO MAIOpOTEil  CBig4YaTh Ipo
IIEHTHYHICTh IXHIX (QYHKIIH TakuM, 10 OMHCaHi JJIs
BUIIMX KBITKOBUX pociuH. Hapasi BUSBIIEHO TEBHI
0COOJNMBOCTI, MpUTaMaHHI TUIBKA TANopoTsM, sKi
TIOB's13aHi 31 crenn(}ikoro IXHBOTO PO3BHUTKY.

Y 1poMy po3aLTi KHHTH TIPEJCTABICHO PE3yJIbTaTH
JMOCT/DKEHHA  BIUIUBY  €K30TEHHHX  (PITOTOPMOHIB
IIUTOKIHIHOBOI Ta ribepesiHOBOi MPHUPOIM Ha XapakTep
MPOPOCTaHHS CIOp, MOPQOJIOriF0 Ta 0COOIMBOCTI
PO3BUTKY TraMeTo(iTiB MamopoTe y KymbTypi in
Vitro, ONHCAHO KOHIEHTpALiiHI 0COOMUBOCTI e(deKTiB
TOPMOHIB, TPOLTIOCTPOBAHO MOP(QOJIOTIYHI 3MiHH, SIKi
BiZI0OYBarOTHCSI 32 IXHBOT [ii.

3aranomM, Matepiajii TPETHOTO PO3ILTY TEPEKOHINBO
CBiYaTh PO 3HAUCHHS KJIACHMYHUX (DITOTOPMOHIB IS
peryisiiii pocTy i pO3BHTKY IManopOTETIONiOHIX.
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VY dYerBeproMy poO3Aii TOAAHO BIAOMOCTI IMIOIO
CTPYKTYpHO-()YHKIIIOHATBHIX XapaKTEePUCTUK
OpraHiB TAamopoTell Ha pi3HUX (EHOMOTIYHHX (azax
PO3BHUTKY, OCOOJMBOCTEH JIOKaji3alii Ta JAMHAMIKA
KaTaJlITHYHOI AKTHBHOCTI 130()opM IIOKCHUTEHAa3W B
opraHax maropoTei mig yac pocty cropodiry. OcranHi
OTIOCEPEIKOBAHO BKA3ylIOTh Ha CHTHAIBHY (YHKIIiO
CH3UMY 1 [alOTh IMJCTaBH BBAXATH JIIIOKCUICHA3Y
OMHUM 13 CHIOTCHHHUX pETYIATOPHHX (DaKToOpiB,
3a/isTHUX Yy BEreTaTHBHUX Ta PENPOAYKTHBHUX ITpoIiecax
3a PI3HUX YMOB iCHYBaHHS. [IpOCIiIKOBaHO JUHAMIKY
BMiCTy (DOTOCHHTETHYHHUX MIrMEHTIB (XJ0podiniB a i b
Ta KapOTHHOIIB) y BasiX MarnopoTel MiJ 4ac PO3BHUTKY.
CriBCTaBlIeHHA IUX JAHUX 3 Pe3ylbTaTaMy IOA0 3MiH
BMICTY €HJ/IOTCHHUX TOPMOHIB JIO3BOJIMJIO 3pPOOHTH
BHCHOBOK TIpO cTabimi3aliifHy Ta 3axucHy (yHKIiO
LMUTOKIHIHIB JUIsi (DYHKIIOHYBaHHS 3€JICHUX MITMCHTIB
y Polystichum aculeatum (GaraTopsTHUKA ITUITYyBaTOTO)
miJi 4yac 3MMOBOi Bereramii. 3a JIaHUMH aHAII3y
VABTPACTPYKTYPH OPTaHiB MamopoTell BHU3HAYCHO IXHI
MIPUCTOCYBAJIbHI OCOOJMBOCTI 10 yMOB OOMEKEeHOT
OCBITJICHOCTI Ta JI0 ICHYBaHHS B Pi3HUX CEPEIOBHUIIAX.

[lincyMKy  mBOTO  OPUTIHAJIBHOTO  HOBITHBOTO
JOCIIKCHHS  (pi31070r0-010XIMIYHHX — OCOOIHUBOCTEH
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pocty # po3BUTKY pociuH Bimminy Polypodiophyta
JIAKOHIYHO Ta YITKO IOAAHO B y3arajibHEHHIi, B SIKOMY
aKIEHTYEThCS yBara Ha CHEIU}imi TOPMOHAIBEHOL
peryisiii  poCTOBHX IPOILECIB y TaropoTei, 1o €
3HAYHUM BHECKOM Yy TEOPIf0 €BOMIOMLii (hiTOTOPMOHIB y
LLTOMY.

Momnorpadis  "®diToropmMoHanbHA ~ CHCTEMa  Ta
CTPYKTYPHO-(YHKIIIOHAJIbHI  OCOOJIMBOCTI  ITanopore-
nonionux  (Polypodiophyta)' — 1e  KOMIIJIEKCHA,
(¢yHnamMeHTambHA Tpars, sIKa € 3HAYyHIol IS
Giomoris  pocmmH. i 3MicT, HaykoBa HOBH3HA,
JOCTYIHICTh BUKJIQJICHHS MaTepiaiy, BeMKa KiUIbKICTh
NpOaHali30BaHOl JliTeparyp, 0e3 CyMHIBY, INpPUBEpHE
yBary IUPOKOI0 KOJIa TOCIIHUKIB.

Knura Moxe ciayryBatu sk NMOCIOHMK B y40OBOMY
MpoIeci TPH TMIATOTOBII CTYIEHTIB ¥ acmipaHTIB
OiosoriuHoro Ta arpapHoro ¢axy. Bimomocti mom10
€K30TeHHOTO BIUIBY PETYJIATOPIB POCTY Ha PO3BUTOK
raMeTodiTiB  MOXYTb  OyTH  BHKOPDHCTaHI  IIpH
KyJbTHBYBAaHHI Ta PO3MHOKEHHI PIAKICHUX BHMIIB ITHX
pociuH.

B.I. MEJIBHUK
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Brparu Hayku
\ ’ In Memoriam

Ceitaiii mam’qaTi
KOpis PomanoBuua HIEJIATA-COCOHKA

(10.01.1933 — 13.12.2019)

13 rpygus 2019 p. Ha 86-My poli JKUTTS IEpecTayo
OWUTHCS Ceple BUIATHOTO BUCHOIO, JTOKTOPa 010J0TYHMX
Hayk, mnpodecopa, akamemika HAH Vkpainm [Opis
Pomanosunua [llensira-Coconka, sikuid mpotsirom 36 pokiB
(1976-2012) odvomoBaB Bimmin reoboraHiku [HCTHTYTY
6oraniku iMm. M.I'. Xonoguoro HAH VYkpainu.

10.P. lemsar-Coconko HapomuBcst 10 ciuas 1933 p.
y Kuesi B pomuni ciyxOoBus. Y 1950 p. 3axkiH4uuB
CEpeIHIO IMIKOTY 1 BCTYNHB Ha Oi0NOTiYHHN (PaKyabTeT
UYepnisenpkoro yHiBepcurety iM. B. Credannka. [Ticis
3aBepIIEHHS HABYaHHS PO3MOYaB CBil TPYAOBUI IIISAX HA
nocaji crapuroro jgabopanTa kadeapu OOTaHIKM IBOTO
yaiBepcurety. Y 1959 p. FO.P. lllenar-CocoHko BCTYTHUB
10 acmipantypu IHctuTyTy GoTamiku. Moro HaykoBuM
KepiBHUKOM OyB BUIAaTHNH BueHMiT ui.-kop. AH Ykpaiuu,
1.0.H., mpodecop O.B. Ilopapuinmu. Y mnomanbmomy
Ha (GOPMYBaHHS 1 PO3BUTOK AOCIITHHKA CIIPABHIIH
3HaUHUI BIDIMB BuAaTHI OoraHikm €.M. JlaBpeHko,
B.. Anekcanaposa, €.M. Bpazic, A.M. OkcHep, IKUX
IOpiit PomanoBHY BBa)kaB CBOTME BUUTEIISIMU.

VY 1972 p. IOpiii PomanoBuy OyB 0OpaHwuii 3aBiyBauem
BIIUTy CHUCTEMAaTukd i reorpadii BUIIUX POCIHH, a y
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1976 p.—Bigniny reoboraniku. Bripogosx 19791984 pp.
IOpiii PomaHOBMY BUKOHYBaB OOOB'S3KM 3aCTyIHHKA
mupekTopa [HCTHTYTy OOTaHIKM 3 HAayKOBOI POOOTH.
YV 1976 p. fioro oOpaHO UYIEHOM-KOPECTIOHJCHTOM, a B
1990 p. — akagemikom HAH VYkpaian. ¥V 1983 p. fiomy
MPUCBOEHO HAayKOBE 3BaHH: Mpodecopa.

HaykoBa mismpHICTE BYEHOTO Oylla BHCOKO OIliHEHA
nepxaporo. B 1983 p. Opis PomanoBrya HaropomkeHo
I'pamororo Ilpesmnaii BepxoBuoi pamm VYkpainu. 3a
Cepil0 OpUTIHAWIBHUX pOOIT, MPHCBIYECHUX MUTAHHIM
TUTOJNOTI], IEHOMOMYIAIIIHOT CTPYKTYpH, IIE€HOTCHE3Y
Ta OXOPOHM HEMOPAJIBHUX JIICIB €BPONEHCHKOI YaCTHHH
komumaboro CPCP y 1988 p. fioMy mnpucymkeHo
npemiro imeni M.I. Xonoxxnoro HAH VYkpainu. B 1999 p.
BiH YHOCTOEHMI 3BaHHS "3aciyXeHHH iS4 Hayku i
texHikn Ykpaiau". Y 2003 p. Ykazom IIpesmmenra
VYKpaiHu 3a BaroMuil BHECOK B YKPalHCBKY HayKy Ta
TIPUPOFOOXOPOHHY CIIpaBy Ta y 3B'I3Ky 3 70-pidHUM
toBinteem O.P. lllensira-CocoHka HaropopkeHo Op/IeHOM
SApocmaBa Myaporo IV crymens. V 2005 p. IOpii
PomaHOBHY CITIIEHO 3 KOJIEKTHBOM aBTOPIB 3a IIUKJI POOIT
Ha Temy "Po3poOmeHHs Ta BOpPOBAaIKEHHS HAYKOBUX
OCHOB 1 IPAaKTHYHUX 3acaj 30epekeHHs 010pI3HOMAHITTS
SK HEOIMIHHOI YMOBH CTallorO pPO3BUTKY YKpaiHu"
OyB ynocroenuii 3BanHs Jlaypeara JlepskaBHOI mpemii
VYkpainu B ray3i HayKH i TEXHIKH.

3 iM'sm FO.P. Iensra-Coconka moB'si3aHi Barowmi
pe3yabTaTH y AOCIIKeHHI IEHTPAIbHUX ITpo0IieM Teopil
reo0OTaHIKH, 30KpeMa KiIacudikamii pPOCIMHHOCTI,
reo0OTaHIYHOTO  pallOHyBaHHS,  KapTorpadyBaHHS,
acoIlifOBaHOCTI BU/IB, a TAKOX EBOIIOIII POCIHHHOTO
nokpuy. Momy Hamexuth po3pobka (opMyBaHH
HEHOMOMYISIIIHHOT ~ CTPYKTYpH  apeajxy  BHIB,
KIacuQikamii BUJOBUX Ta MOMYJISIIHHUX (ITOLEHOTHIIIB.
Hum BucyHyra Ta OOIpyHTOBaHa ifies CTBOPEHHS
(iTonleHoreHeTnyHOi  Kyacu(ikamii pPOCIMHHOCTI Ha
OCHOBI ICTOPUYHHUX, CKOJOTO-I[CHOTHYHHX KOMILJICKCIB
i chopMoBaHUI HAYKOBHU HAIPSMOK — EBOIIOIIIHO-
LIEHOTUYHE JIOCII/PKEHHS JIICOBHUX (hopmartiii.
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Moro mHaykoBi iHTEpeCH CTOCYBalHMCS  Pi3HHX
0OTaHIYHUX HANPSMKIB: reo0oTaHiKH, (iTOLEHOIOTI],
¢dmopuctuku, ¢itoreorpadii, piTocosomorii, exornorii, a
TAKOX IIMPOKOTo Kona Gis1ocopChKuX AUCIUILTIH.

[Mompu pi3HOOIYHI HAYKOBi IHTEPECH, TOIOBHY yBary
IOpiii PomMaHOBMY mNpHIINSB  JTOCTIJDKEHHIO JIICIB.
Buxomsun i3 moONiyHKIIIOHATHHOTO 3HAYCHHS JIICiB,
SKi 3a0€3Me4yroTh TOJIOBHI MOJIYCH EK3HCTEHLIJIbHUX
Ta TYXOBHHX I[IHHOCTEH, MPOMHCIOBI Ta IMPOIOBOIEYL
MIPOJYKTH, 3aXUCT IPYHTIB 1 BOJHUX PECYPCIB, PETYIISLIO
KJIIMaTy 1 BOJJHOTO CTOKY, YTHJII3aIIit0 JBOOKHCY BYTJIEITIO,
YMOBH ICHYBaHHS JUIsl JIIOMMHU 1 TBapyH, IITPUMKY
perioHaIbHUX €KOCHUCTEM, KpYroo0ir pedyoBUH, eHepril,
TOOTO (YHKIIOHYBaHHA Ta MIATPUMKY EKOJOTI4HOI
piBHOBaru Oiocepu, BiH HaIOJNENIMBO BiJCTOIOBAB
HEOOXiHICTh BIZIMOBH BiX TaHyuoi moci B YkpaiHi
YTHIITAPHOT MOJIITHKY {010 TOCIIOJAPIOBAHHS B JTicax i
TIEPEXOy Ha EKOJIOTO-COIiaTbHY.

Y  nuraHHi  opraHi3auii  OXOpOHH  HPUPOIH
I0.P. Hlensar-Coconko OyB OZHMM i3 MPOBILIHUX
BUKOHABIIIB 0ararboX MAEp’KaBHUX JIOKyMEHTIB, IO
CTOCYyBaJHCA 30€pPEeKEHHS TOBKUIISA, CTAJIOTO PO3BHTKY
Vkpainu — 3akoHiB BepxoBHoi Paanm Vkpainm, VYkasis
[Mpesunenta Ykpainu, [locranoB KaGinery MiHicTpis
VYkpainu, yka3iB i mocraHoB MiHicTepcTBa eKojorii i
MIPUPOIHUX pecypciB YkpaiHu.

I0.P. [ensr-Coconko OyB [Ipesunentom
VYKpaiHCBKOTO KOMITETY 3 MUTaHb HiaTpumMku [Iporpamu
OOH miomo HaBKOJNWITHBOTO CEPElOBHUINA, a TaKOXK
rOJIOBOIO 0ararhOX KOMicid 1 poOoYMX rpyr 3 HMHUTaHb
¢dopMmyBaHHS 1 peamizamii EKONOTIYHOI TIIONITHKH B
VYkpaini. Bin OyB uieHOM pejikosieriii 6araTbox KypHasIiB
i TemMaTHuHUX 30ipHUKIB. B #oro mopobky monax 500
HayKoBHX ITyOunikauiid, y tomy uucii 40 moHorpadiii.
Hum miaroroBneno 35 kaHAuAaTiB 1 BiCiM JTOKTOpPiB
Hayk. VOro yuHi mpamioroTh y HayKOBHX i OCBiTHiX
3aKiaziax, B YpSAOBHX CTPYKTypax, OYONIOIOTh HAYyKOBI
Ta IPUPOITOOXOPOHHI ITiPO3ILIH.
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IOpis PomaroBMYa Bij3HAYAIN BEJTHKA [TPALICTFOOHICTh
1 mpare3arHicTh, BMiHHSI TOCTPO IUCKYTYBaTH i aKTHBHO
BIJICTOIOBAaTH CBOI HAayKOBI Ta TPOMAJICHKI TIO3HIII,
0E3KOMIIPOMICHICTh 1  a3apT  NPHUPOAOJOCIIIHUKA,
MIPUCTPACHICTH 1 TFOO0B 0 TOCIIIKEHb OE3I0CePeaHbO
y npuponi. Moro MoryTHiii iHTeneKT, moTyra JyMKH,
mIHOMHA Ay, IIEAPIiCTh BIATHO TMPHUTATYBAIH CEpILT
BCIX, XTO MPAIOBAB 1 CIIIIKYBaBCS 3 BACHHUM.

Y oxwurti HOpiit PomanoBnu OyB Hag3BUYalHO
CKPOMHOIO JIFOAMHOIO. BiH YHHKaB BHCOKHX KEpiBHHX
rmocaj, TyYHMX YPOYMCTOCTEl 1 TIOXBal Ha CBOIO
azpecy. binbnr 3a Bce 1iHyBaB poOo4Mii Yac, MaB XUCT
1o ¢inocodii, HaI3BUYAKHO JIOOMB YMTATH M IITHTUCS
3 APY3SMH 1 KOJIETaMH JyMKaMH MO0 IPOYHUTAHOTO.
Iling vac mompoBux ekcrmeaumid HOpiit PomanoBuu 3a
Oynb-sIKMX YMOB HEBTOMHO IIPAaIfOBaB BECh CBITIIMH
JeHb. BiH mowmivaB, aHamizyBaB Taki OCOOJMBOCTI, Ha
AKi 1HIOI He 3BepTaynu yBaru. [loTiMm, depes3 TpuBammit
yac, CUASYM B KaOiHETI, BiH MIr 3rajJaTd HaWMeHII
merani, 3HAXOAWB JIOTIYHI 3B'I3KM MDK OayeHHMH B
npuponi ¢axramu i (OpMyNIIOBaB IliKaBi BHCHOBKH,
JTYMKH, IO TIOPO/KYBAJIM HOBI iel, 3 IKUMH BiH IIHUPO
JUTHBCS 3 KOJIEraMy, YUHsAMH. [TnOoKuii aHai3, mupoka
epyaMIliss TPUBAOIIOBAIN CIIPABXKHIX HAYKOBIIIB, TaKi
JIHCcKycii Oylu TOCHTh NMPOXYKTUBHUMH W 3HAXOIMIIH
BITOOpaKEHHS B YHUCICHHUX KOJCKTHBHUX IMyOIIKAIisX.

Cpimra mam'ste mpo FOpis PomanoBnwa Illemsra-
CocoHKa — BHJATHOTO BYEHOTO, MPEKPACHOIO BUMUTEIIS,
TPOMAJCHKOTO JTisT9a, 9yiHY, T00py i TyIIeBHY JIOTUHY —
Ha3aBKIU 30epekKEThCS Y CepIsiX BCiX, XTO MOTO 3HAB 1
MPAIOBaB i3 HIM.

Y4Hi, KOJIeTH, CIiBpOOITHUKH
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Ykpaincskuii 6oTaniunuii ;kypHasi. 2020 « 77 1. HarlionanpHa akagemis Hayk Ykpainu. [HetutyT 6oraniku im. M.I. XomoxHoro.
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