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RESEARCH ARTICLE

Legacy of the 1941 dam explosion in the Supiy River valley,
Ukraine: shifts in drought and wetness sensitivity
of Quercus robur (Fagaceae)

Oleksandr SYLENKO 1>* (2, Annabel J. PORTE 3 (©), Maksym NETSVETOV 13
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Abstract. This study evaluates changes in the sensitivity of radial growth of Quercus robur to water balance, assessed using
the Standardized Precipitation Evapotranspiration Index (SPEI), in stands located within the Supiy River valley (Kyiv Region,
Ukraine) in relation to the dam destruction in 1941 and the subsequent construction of a drainage network in the floodplain.
Two valley stands were investigated: Tashan Park (TAS), situated downstream of the former dam site, and Zgurivka Dendro-
park (ZGU), located upstream. Two extra-valley sites, Bykivnia Forest (BYK) and Feofaniya Park (FEO), were used as the
regional reference (REF) sites. The study period was divided into two intervals: before hydrological alterations (1910-1940)
and after the completion of major drainage works (1962-2015); 1941-1961 were excluded from the analysis. Statistical mo-
deling revealed a pronounced shift in moisture sensitivity of Q. robur within the Supiy valley: at TAS, the previously negative
relationship between growth and March SPEI3 became positive after 1961, while the positive relationship with July SPEI3 ob-
served before 1941 shifted to negative. In contrast, ZGU exhibited only weak changes in sensitivity, and the regional reference
chronology (REF) maintained a consistently positive response to SPEI throughout the study period. These findings indicate a
localized shift in hydroclimatic controls on tree growth within the river valley, particularly downstream of the dam site. The
complex interaction of hydrological alterations, water management practices, small-stream regulation, and ongoing climate
change complicates the prediction of ecological consequences of dam destruction and drainage works without empirical evi-
dence from comparable settings.

Keywords: climate sensitivity, pedunculate oak, riparian forests, SPEI, statistical modeling, tree rings
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0. SYLENKO, A.J. PORTE, M. NETSVETOV

Introduction

Hydrological modification has fragmented rivers
and altered flow regimes worldwide (Nilsson et al.,
2005; Grill et al., 2019). Flow regulation, channeliza-
tion, drainage, and barriers are pervasive pressures
on river corridors and their connected ecosystems,
including riparian forests (Stella, Bendix, 2019). Ri-
parian woody species provide key functions such as
bank stabilization, habitat structure, microclimate
regulation, and filtration/retention processes (Na-
iman et al., 2005), yet they are sensitive to altered
discharge and groundwater regimes (Nilsson, Berg-
gren, 2000) that shift inundation timing, soil aerati-
on, and the degree of drought buffering (Camarero
et al., 2023).

Beyond planned regulation, abrupt dam loss
(including wartime destruction) can impose rap-
id hydro-geomorphic and biogeochemical shocks
with cascading ecological and societal consequenc-
es (Shumilova et al., 2025). In parallel, connectiv-
ity and process-based restoration (e.g., barrier re-
moval, re-meandering, and drainage management)
is accelerating in some regions (Wohl et al., 2024),
but outcomes can be constrained by legacy infra-
structure, competing water demands, and social ac-
ceptance. As river corridors increasingly face both
gradual engineering trajectories and abrupt regime
shifts (e.g., extreme floods, waterlogging episodes,
sudden infrastructure failure), management and
restoration require empirical evidence linking spe-
cific hydrological changes to riparian ecosystem re-
sponses (Nilsson et al., 2018).

Tree rings provide annually resolved records
of tree performance and can detect long-term re-
sponses to hydrological variability in both river
valleys and adjacent uplands over decades to centu-
ries (Stoffel, Bollschweiler, 2008; Nolin et al., 2021).
Because foundation tree species integrate multiple
constraints on growth, their ring-width series can
reveal shifts in key growth drivers and changes in
hydroclimatic sensitivity associated with hydro-
logical reorganization (e.g., Gricar et al., 2013;
Netsvetov et al., 2018; Marcon et al., 2022). Pre/post
comparisons around known disturbances provide
a direct test of whether growth limitation changes
direction (e.g., from drought limitation to wetness
limitation) when regulation, drainage, or channel
conditions change.

Here, we use tree rings of pedunculate oaks
(Quercus robur L., Fagaceae) to examine a long
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sequence of hydrological alterations on the Supiy
River (Kyiv Region, Ukraine), including regula-
tion, abrupt dam loss during World War 11, drain-
age/canal construction, and subsequent degrada-
tion/impoundment of the drainage and channel
system. Historical sources and maps indicate that
dams were present on the Supiy at least since the
early nineteenth century; in late 1941 they were de-
stroyed during wartime actions (Dovhoruk, 2018).
Drainage and canal construction then expanded
across the floodplain and surrounding landscapes
from the 1940s through the early 1960s (Vysh-
nevskyi, Kutsiy, 2022; Shevchuk et al., 2020).

We compare two river-valley (riparian-corridor)
oak stands that occupy first-terrace and adjacent
valley-slope positions (i.e., not the active riverbank):
a downstream stand near the former dam position
(Tashan; TAS) and an upstream stand (Zguriv-
ka; ZGU). For regional context, we use a compos-
ite upland reference chronology (REF) built from
two non-valley sites (Bykivnia, BYK, and Feofania,
FEO; both located within the Kyiv City borders)
that primarily capture background climatic forcing;
these sites and their chronologies have been de-
scribed previously (e.g., Netsvetov, Prokopuk, 2016;
Netsvetov et al., 2018; Prokopuk et al., 2024).

Our aim was to quantify whether and how tree
growth sensitivity to water balance changed across
hydrological phases. We tested for shifts in the re-
lationship between ring-width index and drought/
wetness variability using the Standardized Precip-
itation Evapotranspiration Index (SPEI) by com-
paring a pre-impact period (< 1940) to a post-re-
organization period (= 1962), excluding 1941-1961.
We hypothesized that (i) prior to dam destruction,
downstream TAS would show growing-season
water limitation broadly aligned with the upland
climatic signal (REF), consistent with reduced
downstream water availability under regulation;
(ii) after dam destruction and further drainage de-
velopment and subsequent evolution of the valley
water regime, TAS would become more sensitive
to late-winter/early-spring water balance but less
positively responsive in early-to-mid summer near
the precipitation peak; and (iii) the upstream ZGU
stand would show smaller or non-significant shifts
in growth-SPEI sensitivity because it was less di-
rectly affected by the destroyed downstream dam
and its legacy. We evaluated these hypotheses with-
in a Before/After-Control/Impact (BACI) sensitivi-
ty-shift framework (Underwood, 1992).

ISSN 2415-8860. Ukrainian Botanical Journal. 2026. 83 (3)
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Material and Methods

Study area and sites

The study was conducted in the two administrative
units of Ukraine, Kyiv Region and Kyiv City geogra-
phically located within Kyiv Region, at four Q. ro-
bur stands: two upland reference sites (Feofania,
FEO; Bykivnia, BYK, in Kyiv City) and two Supiy
River-valley sites (Zgurivka, ZGU; Tashan, TAS)
(Figs. 1, 2; Table 1). TAS and ZGU are located in
the Supiy River basin, a left-bank tributary of the
Dnipro River, and represent river-valley oak stands
occupying first-terrace/terrace-edge positions and ad-
jacent valley slopes rather than the active riverbank.
Both valley stands originated as 18-mid-19"" cen-
tury private landscape gardens and are currently
unmanaged forest massifs with old oak cohorts.

In ZGU, Quercus robur occurs primarily as solitary
trees or remnants of former alley plantings, while
the main stand is situated in quarters. There, it
grows together with common park species forming
the second canopy layer, including Aesculus hip-
pocastanum L., Acer platanoides L., Robinia pseu-
doacacia L., and Tilia cordata Mill. Introduced spe-
cies present in the park include Larix decidua Mill.,
Thuja occidentalis L., and Tsuga canadensis (L.) Car-
riere. Riparian tree species are mainly represented
by Salix alba L., Populus tremula L., and Alnus gluti-
nosa (L.) Gaertn.

In Tashan Park, Q. robur forms a forest massif
with a secondary canopy layer composed of Pinus
sylvestris L., Betula pendula Roth, Aesculus hip-
pocastanum L., and Acer platanoides L. The herb
layer of the park remains close to natural conditions,
supporting the persistence of spring ephemeroids.
These are primarily represented by Galanthus niva-
lis L., Scilla bifolia L., Ficaria verna Huds., Corydalis
solida (L.) Clairv., C. intermedia (L.) Mérat, C. cava
(L.) Schweigg. & Korte, Gagea lutea (L.) Ker Gawl,,
and G. minima (L.) Ker Gawl. (Kalinskyi, 2025). In
geobotanical terms, all sites fall within the Eura-
sian steppe region, forest-steppe subregion, and the
Eastern European forest-steppe province character-
ized by oak forests, steppe meadows, and meadow
steppes (Didukh, Shelyag-Sosonko, 2003). FEO is
situated on the right bank of the Dnipro, whereas
BYK (upland/non-valley), TAS, and ZGU are locat-
ed on the left bank, i.e. east of the Dnipro River.

Historical sources document substantial hydro-
logical modification in the Supiy valley near TAS,
including damming and watermills, phases of

flooding and drainage, and development of drain-
age-canal networks (Dovhoruk, 2018; Fig. 1B-C).
According to Dovhoruk (2018), in September 1941,
through military action, the melioration system of
the Supiy River was destroyed, and bogs and some
landscapes around were flooded from two reser-
voirs. The flooding lasted for about 3 weeks.

Descriptions of the historical maps

The Fig. 1B, C present map fragments illustrating
changes in the hydrology of the Supiy River over
time. Red squares indicate the locations of Tashan
(Tashan = Towanv, Taschan, Tawanv) and Zguriv-
ka (Zgurivka = 3zyposexa) in different maps.

The first map (VTK, 1923a, 1923b; Fig. 1B, C)
was created in 1923 based on reconnaissance sur-
veys conducted in 1915 and 1922. The map well il-
lustrates the pre-war hydrological state of the valley,
before the large-scale melioration and transforma-
tion of the channel. The Supiy River is shown flow-
ing into alarge lake (greenish-blue area) with islands
and a complex coastline. A light zone on both sides
of the Supiy River, covering the villages of Pluzh-
niki and Mylovydov, likely represents floodplain ar-
eas with signs of waterlogging or waterlogged areas
(hatching). There are also a large number of wind-
mills on the map, reflecting the agricultural charac-
ter of the landscape at that time.

The second map (Oberkommando..., 1941;
only Fig. 1B) was created in 1941 and clearly il-
lustrates the hydrological changes of the Supiy
River valley: a network of drainage canals (expla-
nation on the map = kanal (DEU)) is clearly visible;
there are still green islands, including Tashan
Park (Wald mit Schneise), which stand on bogs
(Sumpf), and a system of windmills (Windmiihle)
is still present.

The more recent map (General Staff of the USSR,
1989; Fig. 1B, C) published in 1989 according to the
landscape conditions of 1987 depicts the complex
network of reclamation canals on both sides of the
Supiy River, which completely drained the previ-
ously boggy area. The large lake shown on earlier
maps was replaced by a defined river valley. How-
ever, several small man-made lakes remain in the
valley, indicating the presence of underground
groundwater. The windmill system is gone.

In contrast to the substantial changes near
Tashan, the hydrological system upstream near
Zgurivka (Fig. 1C) has less changed over time. Nev-
ertheless, several artificial lakes are visible within

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2026. 83 (3) 149
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Fig. 1. Location of the study sites (A) and historical maps that describe the changes of hydrology in Park Tashan (B: VTK,
1923Db at a scale of 3 verst (1 verst = 1.0668 km) to one inch; Oberkommando..., 1941 at a scale of 1:50 000; General Staff of the
USSR, 1989 at a scale of 1:100 000), and Zgurivka arboretum (C: VTK, 1923a; General Staff of the USSR, 1989). See Table 1

for site codes

the Supiy River floodplain. The large pond that ap-
peared downstream of the park is probably located
near the treatment facilities (marked as “ouucm” on
the map).

Climate

Hydrothermal data from the two nearest meteoro-
logical stations were used to characterise the regi-
onal climatic conditions. The Kyiv Meteorological
Station is located on the right bank of the Dnipro
River (50.3917°N, 30.5356°E), approximately 18 km
from BYK and 7 km from FEOQ, at an elevation of
167 m a.sl. In contrast, the Yahotyn Meteorologi-
cal Station is located on the left bank of the Dnipro
(50.2315°N, 31.7935°E), between ZGU and TAS at
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approximately 25 km from both sites, at an elevati-
onof 126 ma.s.l

The Walter-Lieth climate diagrams (Fig. 3) in-
dicate a moderately continental climate with pro-
nounced seasonality at both sites. Mean annual
temperature is 9.3 °C in Kyiv and 8.8 °C in Yaho-
tyn, while total annual precipitation amounts to 597
mm and 568 mm, respectively. The coldest month is
January (about —3 °C in Kyiv and —4 °C in Yahotyn),
whereas the warmest month is July (approximately
21-22 °C). Absolute minimum temperatures reach
—5.5 °C in Kyiv and —6.4 °C in Yahotyn, and abso-
lute maxima reach 26.6 °C and 27.0 °C, respectively.

Precipitation is relatively evenly distributed
throughout the year, with a distinct maximum in

ISSN 2415-8860. Ukrainian Botanical Journal. 2026. 83 (3)



Legacy of the 1941 dam explosion on sensitivity of Quercus robur

1850 1900 1950 2000
2_
X
wn
= 1
3
3
©
=
¥ el
o
<
2
Y 2]
N
b
C
1 o
1850 1900 1950 2000
Year

Fig. 2. Quercus robur RWI chronologies of ZGU and TAS sites (see Table 1 for site codes). Blue line — mean chronology; grey

lines — individual tree-ring series

June-July at both stations. No pronounced sum-
mer drought period (P < 2T) is observed; howev-
er, short subarid phases occur in early spring and
early autumn. Overall, the hydrothermal regime
corresponds to typical forest-steppe conditions,
characterized by moderate water deficits toward
the end of the growing season. Compared to Kyiv,
Yahotyn exhibits slightly lower winter temperatures,

lower annual precipitation, and a somewhat more
pronounced late-season moisture deficit, reflecting
a higher degree of continentality in the Left Bank
forest-steppe.

Tree-ring sampling and chronology development

At each site, dominant Q. robur trees were cored
using standard dendrochronological procedures.

Table 1. Study sites and tree ring-width chronologies description

Site Site code Lat. N Lon. E mA:.té_l Chr;);la(ﬁogy N of trees
Bykivnia BYK 50.4926 30.6850 134 1864-2015 25
Feofania FEO 50.3480 30.4894 180 1746-2017 51
Zgurivka ZGU 50.4904 31.7878 147 1846-2022 20
Tashan TAS 50.0300 31.8629 128 1827-2022 15

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2026. 83 (3)
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Fig. 3. The Walter-Lieth climatograms (climographs): blue line — precipitation (mm), right axis; red line — temperature
(°C), left axis. The diagrams were created using the Climatol software (https://CRAN.R-project.org/package=climatol)
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Fig. 4. Estimated Quercus robur growth-SPEI slopes () across months and SPEI accumulation scales (1, 3, 6, 9, 12). Slopes are
from pre-post models relating ring-width index (RWTI) to monthly SPEI aligned to the dendrochronological year (Oct(t-1)-
Sep). Asterisks denote month x scale combinations with a significant pre-post change in slope (Benjamini-Hochberg adjusted
p < 0.05 for the SPEI x period interaction, likelihood-ratio test)

Ring-width series were measured and cross-
dated using standard quality-control routines
(Bunn, 2010). To derive ring-width indices (RWI,
Fig. 2), we detrended core-level series using an

age-dependent spline (AgeDepSpline) and then
averaged detrended series to tree means (dpIR).
Analyses were performed at tree level to preserve
replication for mixed-effects modeling.
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Statistical analysis

Descriptive statistics were calculated for both raw
ring width (RW) and indexed chronologies (RWT)
over the full length of the chronology. For RW, we
calculated mean ring width (MW), standard devi-
ation (SD), mean sensitivity (MS), and first-order
autocorrelation (AR1). For RWI, we calculated the
mean inter-series correlation (Rbar.tot), chrono-
logy signal strength and representativeness were
evaluated using subsample signal strength (SSS),
signal-to-noise ratio (SNR), and expressed popula-
tion signal (EPS).

To isolate site-specific growth departures from
regional background variability, we expressed
growth relative to the reference chronology using a
tree-level delta index:

Ait = RWIit - REFt,

where i denotes an individual tree and t a calen-
dar year. The REF chronology was built from
two non-floodplain sites (BYK and FEO) as an
equal-weight mean of their site chronologies (i.e.,
REFt = (BYKt + FEOt) / 2; years with insufficient
replication were excluded).

Climatic forcing was represented by month-
ly SPEI at five accumulation scales (1, 3, 6, 9, 12
months; Vicente-Serrano et al.,, 2010). To match
phenology, predictors were aligned to the growth
year as Oct(t—1)-Sep(t).

We defined two confirmatory periods designed
to separate pre-disturbance and post-intervention
conditions while excluding the disturbance and
transition interval: pre (< 1940; 1902-1940) and
post (= 1962; 1962-2015). Years 1941-1961 were
excluded from all models because it is correspond-
ing to a transition period in the hydrologic regime,
first with floodings after the destruction of the dam
and then drainage management with construction
of canals.

For each month x SPEI scale combination (12
months x 5 scales = 60 tests), we fitted pre—post
models using linear mixed-effects models for TAS
and ZGU, with tree as a random intercept and an
AR(1)-type continuous-time autocorrelation struc-
ture for residuals within each tree:

A ~ SPEI x period x site + (1 | tree)

Residual temporal autocorrelation was mod-
eled using a continuous-time AR(1) correla-
tion structure (nlme corCAR1) within each tree
(~ year | tree).

The primary inferential target was the three-
way interaction SPEI:period:site, which quantifies
whether the pre-post change in moisture sensi-
tivity differs between TAS and ZGU (i.e., a differ-
ence-in-differences in SPEI slopes). Significance
was assessed using a maximum-likelihood ratio
test (LRT) comparing models with vs. without
the three-way interaction. We controlled the false
discovery rate across the 60 tests using Benjamini-
Hochberg adjustment of LRT p-values.

All analyses were performed in R (v4.3.1; R Core
Team, 2023).

Results

Descriptive statistics

Among the sites, mean radial growth ranged from
2.93 mm at BYK to 2.06 mm at FEO. At the focal si-
tes, TAS and ZGU, mean growth was 2.46 mm and
2.65 mm, respectively (Table 2). Mean sensitivity
(MS) averaged approximately 0.20-0.22, with the
lowest value observed at ZGU (0.19). First-order
autocorrelation (AR1) was high and similar across
all sites, indicating a strong dependence of current
growth on growth in the previous year.

Mean inter-series correlation (Rbar.tot) was
about 0.36 at BYK and TAS, while the lowest value
was recorded at ZGU (0.27). Both EPS and SSS ex-
ceeded the commonly accepted threshold (> 0.85;
Wigley et al., 1984), indicating adequate sample
representativeness. The signal-to-noise ratio (SNR),
which strongly depends on sample size, was highest
at FEO and lowest at ZGU (Table 2).

Growth-SPEI relationships

We first screened monthly growth-SPEI relation-
ships across SPEI accumulation scales (1, 3, 6, 9,
12 months) and months (Jan-Dec, with Oct-Dec
assigned to the following growth year) using pre-
post models (pre < 1940; post > 1962; 1941-1961
excluded) and BH correction across tests. Across
all month x scale combinations, the strongest and
most robust pre-post changes were observed for
SPEI3 in March and July, particularly at TAS; the-
refore, we performed further analysis on these two
months (Table 3; Fig. 4).

Shifts in early-spring responses

At the regional reference (REF) level, growth re-
mained positively related to March SPEI3 in both
periods and strengthened after 1962 (f = 0.0130 to
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Table 2. Descriptive statistics of Quercus robur trees for the full period of chronology

BYK FEO ZGU TAS
RW
MW=+SD, mm 2.93£1.16 2.06x0.76 2.65%£0.99 2.46x1.08
MS 0.22 0.20 0.19 0.22
AR1 0.72 0.70 0.71 0.71
RWI
Rbar.tot 0.36 0.31 0.27 0.36
EPS 0.95 0.97 0.90 0.91
SSS 0.94 0.90 0.95 0.96
SNR 18.7 31.7 9.50 10.7

Table 3. Estimated slopes () from pre-post models linking Quercus robur ring-width index (RWI)

to monthly SPEI3 in March and July
padj is the Benjamini-Hochberg adjusted p-value from the likelihood-ratio test of the SPEI x period interaction

(post vs pre), fitted separately for each site

Site Month oIl\)]s trljes Slope pre Slope post padj
REF Mar 6595 76 0.0130 0.035 0.0001
TAS Mar 1465 15 -0.0382 0.042 0.0000
ZGU Mar 1969 20 -0.0035 0.014 0.1170
REF Jul 6595 76 0.0614 0.037 0.0000
TAS Jul 1465 15 0.0577 -0.020 0.0000
7ZGU Jul 1969 20 0.0396 0.018 0.1050

0.0353, pre-post test padj = 0.0001; Table 3). This
indicates an increased benefit of higher late-winter/
early-spring water balance at the regional scale.

Against that background, TAS exhibited a pro-
nounced regime shift: in the absolute models, the
March growth-SPEI3 slope flipped from negative to
positive (B = —0.0382 to +0.0422, padj = 1.58 x 10°7;
Table 3). Consistently, the TAS-REF delta also re-
versed (Table 4), changing from AP = —0.0420 (pre)
to +0.0165 (post). Together, the absolute and delta
frameworks indicate that after 1962 TAS became
more positively responsive to spring water availa-
bility, both relative to its pre-1941 behavior and rel-
ative to the regional reference signal.

In contrast, ZGU showed weak and non-robust
spring changes. In the absolute models, March
slopes were small and not significant after correc-
tion (B = —0.00346 to +0.0144, padj = 0.117; Table
3), and the ZGU—-REF delta remained negative and
tended to become more negative (Ap = —0.00821
to —0.0180; Table 3). Importantly, the between-site
contrast in the delta framework was significant (site
x period interaction: padj = 0.00619), indicating
that the magnitude and/or direction of the spring
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sensitivity change differed between TAS and ZGU
under the same regional climatic forcing.

Shifts in mid-summer responses

In July, REF remained positively associated with
SPEI3, but the relationship weakened after 1962
(P =0.0614 to 0.0372, padj = 0.0001; Table 3.), sug-
gesting a reduced regional growth benefit of wetter
early-summer conditions in the post period.

In contrast, TAS reversed sign: the absolute
July slope shifted from positive in the pre peri-
od to negative after 1962 (B = +0.0577 to —0.0201,
padj = 5.64x107; Table 3). This produced
a strong negative shift in the TAS-REF delta
slope (AP = +0.0227 to —0.0389; interaction test
padj = 0.0418; Table 4), indicating that after 1962
higher July SPEI3 no longer corresponded to in-
creased TAS growth relative to REF and instead co-
incided with reduced growth.

By comparison, ZGU weakened but did not show
a clear sign reversal in July: its absolute slope de-
clined but remained positive and was not significant
after correction (B = 0.0396 to 0.0176, padj = 0.1050;
Table 3), with a small delta shift (AR = +0.00664 to
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Table 4. Delta (A = site — REF) slopes for SPEI3 in March and July in pre (< 1940) and post (= 1962) periods
Site x period padj denotes the Benjamini-Hochberg adjusted p-value for the difference in pre-post slope change between

TAS and ZGU (three-way interaction in the delta model)

SPEI Month ATAS pre ATAS post AZGUpre | AZGUpost | Sitecontrast
scale padj
spei3 3 20042 0.0165 2000821 0018 0.00619
spei3 7 0.0227 -0.0389 0.00664 -0.00227 0.0418

—0.00227; Table 4). Overall, the post-1962 negative
July response appears disproportionately expressed
at TAS rather than as a regional feature, consistent
with a localized wet-summer limitation, e.g., higher
water table, reduced aeration, altered valley hydro-
logy, while REF remained positively responsive.

Discussion

We detected a strong pre—post shift in moisture
sensitivity at the downstream valley (first-terrace)
stand (TAS): the March SPEI3 slope switched from
negative to positive, while the July SPEI3 slope swit-
ched from positive to negative. In contrast, the ups-
tream valley stand (ZGU) changed weakly, and the
upland reference chronology (REF) remained con-
sistently positive. Together, these patterns indicate a
localized reorganization of environmental controls
in the Supiy River valley rather than a uniform regi-
onal climate effect.

Hydroclimatic backdrop and rationale

Recent climate in the northern forest-steppe (Kyiv
Region) is trending toward a warmer growing se-
ason, with comparatively low precipitation in late
winter — early spring (February-April) and again
in late summer and autumn (August; October-No-
vember), whereas the precipitation maximum oc-
curs in early summer (especially June). These con-
ditions promote a persistent seasonal water deficit
in non-valley reference forests (REF), consistent
with sustained positive growth-SPEI relationships,
particularly from dormancy through mid-summer
(Prokopuk et al., 2024; Sylenko et al., in press).
Against this regional signal, the Supiy river valley
has a long history of hydrological regulation (his-
torical map comparison; Fig. 1 B, C). A dam up-
stream of TAS appears to have existed at least since
the early 19 century and was destroyed in late
1941, contemporaneously with the larger dam near
Yahotyn, during wartime disruption (Dovhoruk,
2018). Subsequent land-reclamation works espe-
cially drainage-canal construction across the valley

and wider region in the 1940s-1960s (Pshenychnyi,
Semenov, 1957; Vyshnevskyi, Kutsiy, 2022; Zham et
al., 2023), likely modified flood duration, ground-
water levels, and seasonal soil aeration. Consistent
with this, the Supiy discharge decreased markedly
after the 1960s (= 65% in March and = 38% in July;
Shevchuk et al., 2020).

Pre-1941: spring wetness constraint and summer
drought limitation

Before 1941, TAS exhibited a pattern consistent
with excess moisture constraints in late winter—ear-
ly spring and moisture limitation in mid-summer.
In early spring, TAS showed a negative association
with March SPEI3, whereas REF remained positive-
ly related to SPEI3. This contrast suggests that wet-
ter late-winter/early-spring conditions at TAS were
not growth-promoting and likely reflect soil satura-
tion and reduced aeration typical of river-valley set-
tings during high water levels, even if precipitation
level in March is low. Similar spring growth reduc-
tions under wet conditions have been reported for
Q. robur and other flood-tolerant oaks in riparian
contexts (Rozas, Garcia-Gonzélez, 2012; Sample,
Babst, 2020; Sample et al., 2023).

By mid-summer, TAS became positively related
to July SPEI3, indicating that as seasonal water lev-
els declined, growth became increasingly depend-
ent on atmospheric water balance. In the delta units
(TAS — REF), TAS benefited more from July mois-
ture availability than the regional background, con-
sistent with a transition from early-season wetness
constraint to summer moisture limitation particu-
larly pronounced under dammed conditions.

ZGU showed broadly comparable pre-1941 be-
havior suggesting that riparian buffering was sea-
sonally limited and did not eliminate mid-summer
constraints. Similar short buffering periods have
been reported in floodplains of small and medium
rivers in the forest-steppe and steppe, where flood-
ing is brief and followed by rapid summer draw-
down (Belgard, 1950; Hritsan, 2000; Netsvetov et al.,
2018, 2021; Prokopuk et al., 2026).
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Post-1962: emergence of spring drought
limitation at TAS

After 1962, TAS shifted toward positive spring sen-
sitivity: the March SPEI3 relationship changed from
negative to positive, indicating that higher late-win-
ter/early-spring water balance became increasingly
beneficial for growth. Because REF remained posi-
tive in spring in both periods (with modest streng-
thening), this shift implies that TAS partially con-
verged toward the regional drought-limited pattern
rather than remaining buffered by valley hydrology.
In practical terms, the seasonal rise in water level
that previously imposed spring wetness constraints
at TAS have weakened and shortened, becoming
less effective at sustaining favorable moisture con-
ditions into early growth.

This downstream regime shift, coupled with
weaker and less consistent changes at ZGU, is con-
sistent with low soil water saturation in spring due
to (i) altered floodplain hydrology following the
dam loss, mid-century drainage development, and
water intake (Shevchuk et al., 2020; Vyshnevskyi,
Kutsiy, 2022); and (ii) increasing evaporative de-
mand under warming, which can intensify spring
moisture limitation even without large precipita-
tion declines (Semenova, Vicente-Serrano, 2024).

Post-1962 July reversal at TAS: evidence for wet-
summer limitation

A striking post-1962 feature is the July reversal at
TAS: the July SPEI3 effect switched from positive to
negative. ZGU showed a similar but non-significant
tendency, whereas REF remained positively related
to July SPEI3 (albeit with reduced magnitude). The
delta results reinforce the interpretation that the
post-1962 change is not purely regional: under high-
er July SPEI3, TAS produced smaller ring-width in-
dices relative to REF, consistent with a site-specific
wet-summer limitation downstream.

Putative mechanisms linking hydrological
change to seasonal growth shifts

Taken together, post-1962 changes at TAS are sea-
sonally opposing: growth became more positively
coupled to water balance in early spring (March)
yet shifted toward a negative association with wet-
ter mid-summer conditions (July). This combinati-
on is difficult to explain by regional climate forcing
alone because REF remains consistently positive
and ZGU shows weaker, non-reversing responses.
A parsimonious explanation is a reorganization of
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valley hydrology associated with (i) abrupt dam de-
struction, (ii) drainage infrastructure expansion in
the mid-20"™ century, and (iii) subsequent deterio-
ration of drainage and local impoundment/block-
age of small tributaries and ravine streams.

In the pre-1941 period, damming modified dis-
charge and groundwater seasonal variations along
the downstream valley (including TAS). During
summer, reduced throughflow and altered stage-
groundwater coupling may have lowered water
availability on first-terrace and valley-slope posi-
tions, so that even the June-July precipitation max-
imum did not fully offset seasonal deficits because
part of rainfall infiltrated and drained downslope
via ravines toward the channel. For oak trees that
had adapted to increased soil moisture and devel-
oped shallow root systems, sudden drying likely
caused chronic stress and growth reduction until
the trees gradually adjusted to the new hydrolog-
ical conditions. In late winter — early spring, in
contrast, snowmelt and ice breakup could generate
high soil moisture and a shallow water table (Vysh-
nevskyi, Kutsyi, 2022), imposing oxygen limitation
on roots and producing the negative spring associa-
tion prior to 1941.

After dam loss and drainage expansion, spring
discharge declined (Shevchuk et al., 2020) and, to-
gether with warming and reduced snow storage,
likely reduced early-season water availability con-
sistent with the emergence of spring drought sen-
sitivity at TAS. Conversely, episodic wet early sum-
mers combined with degraded drainage and local
impoundment (e.g., ponds/barrages in ravines)
could promote temporary soil saturation and re-
duced aeration, plausibly explaining the negative
July association downstream. The weaker response
at ZGU suggests partial buffering by upstream hy-
dro-geomorphic context, whereas the stability of
REF indicates decoupling from valley-specific hy-
drological alterations.

Physiological interpretation: waterlogging,
carbon costs, and xylem trade-offs

Excess soil water can reduce radial growth via im-
paired root development and nutrient uptake and
by inducing hypoxia (Kozlowski, 1997; Kreuz-
wieser et al., 2004). Flood-tolerant oaks, including
Q. robur, can form adaptive structures (e.g., lenti-
cels and adventitious roots) that improve oxygen
supply, but these responses increase carbon costs
and may reduce the resources available for wood
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formation (Kreuzwieser et al., 2002; Parelle et al.,
2006; Bourgeade et al., 2018). Oxygen limitation
also shifts metabolism from aerobic respiration to-
ward fermentation, potentially depleting non-struc-
tural carbohydrate reserves and limiting earlywood
formation (Parent et al., 2008). In addition, wetter
early-season conditions can favor larger earlywood
vessels in ring-porous species, increasing hydraulic
efficiency but potentially raising vulnerability to
cavitation under subsequent summer drought (Gri-
¢ar et al., 2013; Tyree, 1997; Tumajer, Treml, 2016).
Thus, the observed transition from spring wetness
constraints (pre-1941) to spring drought limitation
and potential wet-summer constraints (post-1962)
may reflect a shifting balance among soil aeration,
carbon allocation, and hydraulic strategy across se-
asons.

More broadly, these results suggest that river-val-
ley oak stands are not universally buffered against
warming-related moisture stress: when regulation
and drainage alter groundwater seasonality, valley
forests may converge toward regional drought lim-
itation in spring while simultaneously experiencing
episodic wet-summer constraints where drainage is
inefficient. This pattern is consistent with observa-
tions from oak forests near the dry margin of the
species range, where increasing evaporative de-
mand amplifies drought limitation (Stojanovi¢ et al.,
2015; Mikac et al., 2018; Nechita, Camarero, 2025;
Prokopuk et al., 2026).

Conclusion

This study illustrates how sequential hydrological
interventions, such as river regulation by dams,
abrupt dam loss, drainage-canal construction, and
subsequent degradation of drainage and channel
systems, can generate non-intuitive and seasonal-
ly contrasting growth responses in river-valley oak
stands. The unexpected direction of some changes
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Hacnigku migpusy gam6u 1941 poky y monuHi piuku Cymiii, Ykpaina:
3MiHM Yy TIMBOCTI pagianbHoro npupocty Quercus robur (Fagaceae)
0 IOCYXM Ta 3BONOKEHHA

O. CWJIEHKO ', AJK. IIOPTE %, M. HELIBETOB !

! TncturyT eBomowiitnoi exonorii HAH Vkpainu,
By Akafemika Jlebenena 37, Kuis 03143, Ykpaina

2 Nep>xaBuuit penpponorianmii mapk "Onexcannpis’ HAH Ykpainu,
bina lepxsa 09113, Ykpaina

3 BIOXKEKO, Yuisepcuter Bopno, IHPAE, Cecrac 33610, ®paHuis

Pedepar. Y pobori onineno 3miny 4yTanBocti pagianpaoro npupocty Quercus robur [o BOFHOro 6anaHCy 3a iHAEeKCOM
CTaHIAPTM30BAHNUX OmafiB Ta eBanorpancnipaunil (SPEI) y gepeBocranax gomvuy piukn Cymiit y 38’sI8Ky 3 MifpMBOM Ipe-
61 y 1941 poni Ta noganpmuM OyAiBHUITBOM MepeXi OCyIIyBa/IbHNUX KaHa/IiB y 3aIvIaBi. JloC/IikeHo IBa JepeBOCTaHN B
Me)Kax HOMVMHY: HIDKYe 3a Tedielo Bifj Miciist nam6by — Tamancpkuit mapk (TAS) Ta Buiie 3a Tedieto — 3TypiBCbKuil ieHAPO-
napk (ZGU). 3a perionanbuuit koutpons (REF) Bukopuctano aBi mosagonuuHi ginsuku: bukisuaxcekuii mic (BYK) i mapk
Deodania (FEO). Ilepion aHanisy nonineHo Ha ABa iHTepBamu: JO Tifponorivaux 3MiH (1910-1940) Ta micis 3aBeplIeHHA
OCHOBHIUX OCYIIYBaJIbHUX POOiT (1962-2015); poxu 1941-1961 BUK/IIOUEHO 3 aHaIi3y. 3a pe3y/IbTaTaMu CTaTUCTUYHOTO MO-
IeIOBAHHS BUABIEHO BUPAXKeHY 3MiHY 4yTauBocTi Q. robur 1o 3BonoxkeHHs B gonuHi Cymoro: v TAS Big’ eMHMIT 3B’130K
mpupocry 3 SPEI3 y 6epesHi sminnBcs Ha gomatHumii y nepiox mcast 1961 poky, Toai sK gogaTHmit o 1941 poky 3B’s130K i3
SPEI3 y nmumHi sMiEnBcA Ha Biy eMHnit. Haromicts y ZGU 3minu gyTmmBocTi 6ynu cmabkumu, a konTponbHuit REF neMon-
CTpyBaB CTabLIbHO MO3UTUBHY peakiilo Ha SPEI mpoTsaroM ycporo nepiony focmimpkenp. OTpuMaHi pe3ynIbTaTi BKasylTb
Ha JIOKa/Ii30BaHy 3MiHY TiIpOKIIMaTUYHUX YMHHUKIB, IO KOHTPOJIIOIOTD IIPUPICT IepeB Y MeXKaX PiuKOBOI JOIMHY, HacaM-
mieper; HypK4e rpe6mi. CKrajHa B3aEMOIisl YMHHMKIB — TifPOJIOTiYHi 3MiHM, BOJIOKOPUCTYBaHHSA Ta 3ara4e€HHsA Ma/luX BOJIO-
TOKIB Ha T/Ii KTIMATMYHNX 3MiH — YCKJIa[JHIOE IIPOrHO3yBaHHs HACIIAKIB PyilHYBaHHA I'pebIi Ta OCYIIyBaIbHUX POOIT Oe3
eMIIpUYHUX NAHVX i3 TTORIOHNUX YMOB.

KnrouoBi cnioBa: 11y6 3BUYAHUI, IePEBHI Ki/Ib1if, KIIMaTUYHA 9y TIUBICTD, an6epe>1<Ho-JmJIMHHi Jicu,
CTaTUCTUYHe MojenoBaHHs, SPEI
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Abstract. Arctic-alpine plant communities host many endemic and relict species. Many such species are sensitive to habitat
changes and have been already affected by climate change, which makes their study especially relevant. The current study
focuses on the circumpolar arctic-alpine relict diploid subshrub / dwarf shrub Dryas octopetala (Rosaceae) in Ukraine. Four
known and currently available populations were assessed and sampled. Three sets of 50 different AFLP markers each were
used to investigate genetic diversity, population structure, and other parameters. STRUCTURE analyses, in conjunction with
the phylogenetic network, indicate no significant differences in genetic structure among populations. However, the popula-
tion on Mt. Brebeneskul shows a very marginal difference in comparison to three other dryad populations in Ukraine. Geo-
graphic isolation, differing migration paths, and the potential for interbreeding could explain this outcome. Additional stud-
ies using various methods (e.g., SSR, genome-wide SNP analysis, GWAS, WGS) are needed to obtain a clearer picture.

Keywords: AFLP, Carpathians, Dryas octopetala, STRUCTURE, PCoA, populations, Ukraine

Introduction Northern Hemisphere. The term “arctic-alpine spe-
cies” reflects a geographic distribution and encom-
Arctic-alpine plants play a crucial role in the eco-  passes a range of species, from widespread, com-

systems of the Arctic and subarctic regions, as  munity-forming species to rare, endemic, and relict
well as the mountains of the temperate zone of the  ones. Some could be used as model organisms in
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studies on ecosystem responses to climate change,
which is especially relevant today. Climate change
and high anthropogenic pressure often reduce the
distribution areas and alter the population structu-
res of rare arctic-alpine species (Cherepanyn, 2017;
Kozlowski, 2024).

Dryas octopetala L. (Rosaceae) is a circumpolar
(or mainly Eurasian, in the strict sense) arctic-al-
pine relict diploid dwarf shrub that occurs in the
Arctic and Subarctic zones and the mountains of
the Northern Hemisphere in the alpine and subal-
pine zones of Eurasia (replaced by related species
in continental North America: see Springer, Parfitt,
2014), mainly on limestone and sandstone rocks
with carbonate content, stony slopes with weak soil,
and a microphytoclimate present only in the sur-
face horizon (McGraw, Antonovics, 1983; McGraw,
1987). It is an insect-pollinated mesoxerophyte and
hemiphanerophyte with seed dispersal by wind
(anemochory). In Ukraine, the mountain avens
(Dryas) are considered rare and are protected at the
national level. The species is listed in the Red Data
Book of Ukraine (Andrienko, Mosyakin, 2009). The
Dryadeta octopetalae plant community is also pro-
tected at the national level and listed in the Green
Data Book of Ukraine (2009).

Populations of Dryas octopetala occur on high
mountain meadows and often are dominant in
Achilleo Schurii-Dryadetum plant communities (Ca-
rici rupestris-Kobresietea ballardii class) and Loise-
leurio-Vaccinietea class communities. The species
usually occurs together with Carex sempervirens
Vill., Campanula alpina Jacq., Vaccinium myrtillus
L., V. vitis-idea L., Anemonastrum narcissiflorum
(L.) Holub (= Anemone narcissiflora L.), Bartsia al-
pina L., Homogyne alpina (L.) Cass., Sesleria coeru-
lans Friv., Salix herbacea L., etc. It often forms cush-
ion turfs, and the spatial distribution of individuals
in populations is uneven (Chopyk, 1976).

Populations of D. octopetala have two strategies
of propagation, vegetative and generative ones. The
first one is crucial for the self-maintenance of pop-
ulations and leads to the formation of dense clones,
genetically identical plants that could even be con-
sidered a single individual or super-individual. Ge-
nets (vegetative clones) can remain stable and alive
for a long time, with some estimates suggesting a
lifespan of over 500 years (de Witte et al., 2012).
This propagation is typical for many highland and
montane species (Tsaryk et al., 2004). Generative
propagation is less common, but it is crucial for
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maintaining genetic diversity and dispersal. It is
also reported that D. octopetala has high clonal di-
versity (de Witte et al., 2021)

Historic occurrence of D. octopetala in Ukraine,
even during the Allered-Holocene, was much wider
than its current distribution, as demonstrated by
generalized data of paleopalynofloristic studies (Be-
zusko et al., 2011, 2025). At present, there are four
known localities of D. octopetala in the Ukrainian
Carpathians, which are located within two moun-
tain ranges: the Svydovets (Blyznytsia and Zhan-
darmy mountains) and Chornohora (Brebeneskul
[Brebenescul in Romanian] and Pip Ivan moun-
tains). These populations occur at high elevations
(1645-1988 m a.s.l.) and are associated with alpine
and subalpine habitats characterized by rocky sub-
strates and open vegetation.

Previous studies have shown that the popula-
tion structure and regeneration of D. octopetala are
influenced by habitat conditions, particularly the
availability of open microsites and the degree of
competition with the dense grass cover (Cherepa-
nyn, 2018, 2019). In general, exposed and sparsely
vegetated areas promote both vegetative and gen-
erative reproduction, whereas dense turf-forming
species may limit seedling establishment.

In a significant portion of the arctic-alpine and
relict species at the southern limit of their distri-
bution ranges in the mountains of temperate lati-
tudes, there is a narrowing or shrinking of the pop-
ulation ranges, changes in the population structure
and dynamics due to global warming (Pauli et al.,
2007; Erschbamer et al., 2009). The ability to dis-
perse over long distances and to occupy certain
ecological niches in mainly unsuitable habitats is
crucial for arctic-alpine species for their survival
under climate change (Marcysiak, 2010). Due to
climate change, species' population structures and
vegetation cover change with increasing the ele-
vation above sea level. There is an increase in the
occurrence of the shrubs Pinus mugo Turra, Alnus
alnobetula (Ehrh.) K. Koch (= Alnus viridis (Chaix.)
DC.), and Juniperus communis L. var. saxatilis Pall.
at the border of the subalpine and alpine zones. Ad-
ditionally, declines in population vitality and shifts
in the population structure of some high-altitude
species in high mountain meadows have been ob-
served (Kobiv, 2017, 2018; Cherepanyn, 2018, 2019;
Kyyak, Shtupun, 2021). Monitoring data within the
framework of the GLORIA project (GLobal Obser-
vation Research Initiative in Alpine Environments)
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indicate that the habitat areas of populations of
alpine, nival, and subnival species are decreasing
(Harald et al., 2007).

It is essential to understand the genetic structure
of these species for developing efficient measures
for protecting their populations. Such information
is crucial when analyzing small populations, where
gene drift often occurs, leading to a significant de-
crease in genetic diversity (Avise, 2008). Addition-
ally, genetic research can provide insights into the
mechanisms of gene information exchange, evolu-
tionary and geographical processes within a spe-
cies, and prospects for the survival of populations
(Kreuzer, 2014). Therefore, further molecular ge-
netic research is needed to analyze such issues.

Today, molecular ecological research is particu-
larly popular in Europe in the context of studying
rare, endemic, relict, and peripheral-range (mar-
ginal) plant species, including D. octopetala (De
Witte et al., 2012; Varsamis et al., 2021). AFLP data
consist of anonymous multilocus dominant marker
sets, scored as presence-absence (Vos et al., 1995;
Kiick et al., 2012). They are commonly used in evo-
lutionary, ecological, and population genetic stud-
ies (Mueller, Wolfenbarger, 1999; Meudt, Clarke,
2007). Unfortunately, the studies of the genetic
structure of populations in high-altitude species
still remain insufficiently represented in Ukraine.
This work aims to address the issue of the molecular
genetic diversity of small populations of rare plant
species in the Ukrainian Carpathians, particularly
the high-altitude dwarf shrub D. octopetala.

Materials and Methods

Collection of samples. Sampling in Dryas octo-
petala habitats was conducted in 2018 during the
growing season, mainly in July and August, across
the whole distribution area of D. octopetala in Uk-
raine, namely from 4 populations of the species in
the Ukrainian Carpathians (Table 1, Fig. 1). Popula-
tions were defined as groups of plants separated with-
in one or different mountain massifs. Populations
were sampled evenly along the transects to cover
the entire habitat area of the species. To achieve sta-
tistically representative sampling, 30 samples were
collected per population within one growing sea-
son (120 samples from 4 populations). One or two
well-developed leaf blades without any visual signs
of damage, fungal infestation, or necroses were ca-
refully collected from plants.

Then, the material from each individual was im-
mediately placed in separate bags with silica gel for
rapid drying. At the next step, bags with collected
samples from each population were grouped and
stored in sealed plastic bags with silica gel (Chase,
Hills, 1991). The packed material was stored at
room temperature (with periodic replacement of
the silica gel if necessary).

AFLP-analysis. In 2019, total genomic DNA
was extracted from tissue powder using the Qiagen
DNeasy Plant Mini Kit (Qiagen, Germany http://
www.giagen.com/) according to the manufacturer's
protocol.

For the subsequent molecular genetic analysis
of the populations, the analysis based on amplified
fragment length polymorphism (AFLP) was per-
formed according to the protocol/procedure de-
veloped by Vos et al. (1995) and described in de-
tail in Cieslak et al. (2007, 2015), Meudt and Clarke
(2007), Sucher et al. (2012), Paun and Schonswet-
ter (2012). The following markers were selected
for AFLP analysis of D. octopetala: ATG_CTG_KI1,
ATC_CAA_K2, ATC_CTG_K3. Fragment analysis
was performed with capillary electrophoresis on
ABI XL3500 (Applied Biosystems, USA).

Data analysis. AFLP profiles were analyzed us-
ing Genographer 2.1 software (Benham, 2001),
which read DNA profiles in the 50-500 bp range
and coded the presence/absence of profile peaks
into a binary matrix of feature absence/presence
(0/1).

The obtained binary matrices (Supplementary
Material, Matrices S1-S4) were analyzed separate-
ly and then combined. Clustering analysis (Neigh-
bour-Joining, with 1000 bootstrap iterations) was
performed in PAST 4.16 (Hammer et al., 2001;
Hammer, Harper, 2024). Principal coordinate
analysis (PCoA) — in GenAlEx 6.51b2 (Peakall,
Smouse 2006, 2012). Estimation of genetic struc-
ture and inference of basic statistics were performed
using AFLP-SURV 1.0. (Vekemans, 2002; Veke-
mans et al., 2002; https://ebe.ulb.ac.be/ebe/AFLP-
SURV.html). Population analysis was performed in
STRUCTURE 2.3.4. (Porras-Hurtado et al., 2013;
Novembre, 2016; https://web.stanford.edu/group/
pritchardlab/structure.html) on the GWGD HPC
cluster using the StrAuto 1.0 python utility to au-
tomate and parallelize the STRUCTURE analysis
(Chhatre, Emerson, 2017; https://vc.popgen.org/
software/strauto/) with the following parameters:
maxpops = 5, mcmc = 500000, burnin = 100000,
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Table 1. Physical and geographical characteristics of Dryas octopetala locations

(*determined using a GPS navigator “Garmin eTrex 30x”)

Population locality Helglt :IZE?:T sea Exposure of the slope }1; Eia(zit&ez Latitude* Longitude*
Brebeneskul 1941 north-west 250 N48°06'17.1" E024°34'01.7"
(Chornohora mountain range)

Pip Ivan 1988 south-west 150 N48°02'54.6" E024°37'36.6"
(Chornohora mountain range)

Blyznytsia 1803 north-east 350 N48°13'09.7" E024°13'53.3"
(Svydovets mountain range)

Zhandarmy rocks 1645 south-east 1250 N48°13'44.0" E024°13'53.3"
(Svydovets mountain range)

Fig. 1. Locations of the populations of Dryas octopetala (created in QGIS 3.44, “Solothurn” based on ESRI Satellite map)

K-runs = 10. STRUCTURE output was analyzed
and visualised using the Clustering Markov Pack-
ager Across K (CLUMPAK, Kopelman et al., 2015)
server (https://tau.evolseg.net/clumpak/). Identifi-
cation of prospective best K values was performed
in StructureSelector (Li, Liu, 2018; https://lmme.
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ac.cn/StructureSelector/) based on several differ-
ent approaches: Evanno AK method (Evanno et
al., 2005), Choose K method (Raj et al., 2014), and
Puechmaille method with estimation of four dif-
ferent parameters — medMedK, maxMedK, med-
MeanK, and maxMeanK (Puechmaille, 2016).
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In addition, we converted binary matrices to nex-
us format and reconstructed the following types
of haplotype networks using PopART 1.7 (https://
popart.maths.otago.ac.nz/, Leigh, Bryant, 2015):
Minimum Spanning Network, Median Joining Net-
work (Bandelt et al., 1999), Integer NJ Net (French
et al,, 2014; Leigh, Bryant, 2015), and TCS (Clement
et al., 2000, 2002). Network types were inferred for
each marker set separately and for the combined set.

Results

Cluster analysis. Pairwise genetic distances (Nei’s
genetic distance after Lynch and Milligan (1994);
and Reynolds, Weir, and Cockerham's (1983) gene-
tic distance, respectively, Table 2) were the smallest
between Dryas octopetala populations on Blyznytsia
and Pip Ivan mountains (0.0081 and 0.0326), while
the largest were between populations on Pip Ivan

Table 2. Genetic distances between populations of Dryas octopetala
(bold — Nei’s genetic distance after Lynch and Milligan (1994); italics — Reynolds, Weir, and Cockerham's genetic distance)

(Svydovets mountain range)

Brebeneskul Pip Ivan Blyznytsia Zhandarmy rocks

Dryas octopetala populations (Chornohora (Chornohora (Svydovets (Svydovets

mountain range) mountain range) mountain range) mountain range)
Brebeneskul 0.1077 0.0717 0.1144
(Chornohora mountain range)
Pip Ivan 0.0268 0.0326 0.1352
(Chornohora mountain range)
Blyznytsia 0.0182 0.0081 0.1200
(Svydovets mountain range)
Zhandarmy rocks 0.0259 0.0313 0.0286

Principal Coordinates (PCoA)

Blyznytsia mt. (Svydovets)
Brebeneskul mt. (Chornohora)
R - @ Zhandarmy rocks (Svydovets)

A
A
AA
IS .
¥4
. A:A
* A
5 Q‘A‘T‘
§ : :
S

A Pip Ivan mt. (Chornohora)

Coord. 1

Fig. 2. Principal Coordinate Analysis (PCoA) based on a combined set of markers for all populations of Dryas octopetala
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and Zhandarmy rocks (0.0313 and 0.1352, respec-
tively).

Pairwise F, values for all markers show little to
moderate differentiation between populations and
follow the same pattern as genetic distances, with
the lowest differentiation between D. octopetala
populations on Blyznytsia and Pip Ivan mountains
(0.0321), and the highest between populations on
Pip Ivan and Zhandarmy rocks (0.1264). F. values
for the rest of the cases in ascending order: between
populations on Blyznytsia and Brebeneskul —
0.0692; Pip Ivan and Brebeneskul — 0.1021; Brebe-
neskul and Zhandarmy rocks — 0.1081; Blyznytsia
and Zhandarmy rocks — 0.1131.

Principal Coordinate Analysis (PCoA). PCoA
based on a combined set of markers (Fig. 2) shows a
distinct grouping of samples by population assign-
ments. However, these clusters are not separated,
and there is no geographic pattern (by mountain
range) either.

STRUCTURE analysis. Different approaches
to optimal K estimation produced different results
(Table 3).

STRUCTURE analysis reveals differences between
the analyzed populations (Fig. 3). For the best K =2,
the population on the Zhandarmy rocks (3) is entire-
ly monomorphic. At the same time, the other three
demonstrate some degree of heterogeneity. We were
unable to identify any specific geographic pattern
among the individuals assigned to the orange cluster.

In the case of K = 3 (optimal for Puchmaille’s
medMedK and medMeanK), the population on
Zhandarmy rocks revealed two clusters, while the
rest revealed three ones. As in the previous case, no
specific geographic pattern was identified.

We did not identify any specific structure for
K = 4 (optimal for Puchmaille’s maxMedK and
maxMeanK), which also corresponds to the num-
ber of actual populations.

In contrast, in the case of K = 5 (optimal for the
Choose K method and optimal for Puchmaille’s
medMedK and medMeanK), the population on Mt.
Brebeneskul (Chornohora mountain range) differs
from all others: the majority of samples within it
formed a separate cluster, which was almost absent
in other populations. The remaining populations
were similar, with only minor differences.

STRUCTURE analysis performed for separate pop-
ulations and three separate sets of markers (50 loci
each) presented in Supplementary Material (Figs. S1-
S$4), and generally agrees with the combined one.
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In general, STRUCTURE analysis shows specific
patterns of admixture and likely higher admixture
rates within populations than between them (which
is expected due to geographical isolation).

Haplotype networks. There is no apparent clus-
tering in all the types of haplotype networks (TCS,
NJ-Net, Minimum Spanning Network, Median
Joining Network). Nevertheless, a specific popula-
tion grouping pattern exists (Suppl. files S5-S8). At
the same time, networks reveal significant differ-
ences in the number of reticulations across meth-
ods. In particular, NJ-Net (Suppl. file S6) is signifi-
cantly more reticulated than the other types.

Discussion

The AFLP analysis of four different populations of
Dryas octopetala in Ukraine revealed genetic dif-
ferences within and among populations. However,
neither a clear genetic structure nor significant
genetic differences were detected. The results of
PCoA, STRUCTURE analysis and different types of
haplotype networks are generally in agreement and
demonstrate similar patterns. There were minor
differences in the STRUCTURE analysis outcomes
depending on the optimal K. At K = 2, the popu-
lation on the Zhandarmy rocks was monomorphic,
whereas the rest were not. We assume the variation
is random, as we could not identify any specific ge-
ographic pattern in the three populations (Blyzny-
tsia, Pip Ivan, and Brebeneskul). At K = 5, the po-
pulation on Brebeneskul Mt was distinct from the
rest. Besides potential computational issues, such
an outcome could be caused by geographic isolati-
on, different migration paths, interbreeding, and/
or other factors. To investigate further the possible
admixture and other aspects, different markers and
approaches are needed (in particular, genomic data
could be helpful).

Since Dryas octopetala is protected and has
a scattered distribution in Ukraine, genetic and
genomic data could be useful for organizing specif-
ic protection/conservation measures. One key ele-
ment for the long-term conservation of the species
is to save and preserve as much genetic diversity as
possible (Centre for Plant Conservation, 2019).

Additional studies, employing more power-
ful modern methods, such as high throughput
whole-genome sequencing followed by different
analyses (e.g., genome-wide SNP analyses, plastome
& mitochondriome data, designing SSR panels, etc.)
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Table 3. Optimal K estimation uses different methods for each population of Dryas octopetala,
combining a set of markers

Dryas octopetala Evanno AK | Choose the Puchmaille method
population marker sets method | K'method | pedMedK | maxMedK | medMeanK | maxMeanK

Marker set 1, all populations 2 5 3-5 3-5 3-5 3-5
Marker set 2, all populations 2 4 1-3;5 1-3;5 1-3;5 1-3;5
Marker set 3, all populations 2 2 1-5 1-5 1-4 1-5
Population 1 (Blyznytsia), all markers 5 5 1-4 1-4 1-3 1-3
Population 2 (Brebeneskul), all markers 2 3 1-4 1-4 1-3 1-3
Population 3 (Zhandarmy rocks), all markers 2 2 1-2 1-2 1-2 1-2
Population 4 (Pip Ivan), all markers 2 4 1-4 1-5 1-4 1-5
Combined, all populations and all markers 2 5 3;5 4 3;5 4

K=2

Fig. 3. Genetic structure of populations of Dryas octopetala based on STRUCTURE analysis of combined data (150 loci, 4
populations). 1 — Blyznytsia Mt. (Svydovets mountain range); 2 — Brebeneskul Mt. (Chornohora mountain range); 3 —
Zhandarmy rocks (Svydovets mountain range); 4 — Pip Ivan Mt. (Chornohora mountain range)
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and genome wide association studies (GWAS), are
needed to obtain a clearer and more detailed picture.
Currently, several genome assemblies are available
for Dryas, including two for D. octopetala (White,
Pirro, 2022; DToL), which are based on refer-
ence-grade whole-genome sequencing using PacBio
long-read sequencing with 83x coverage (DToL; as-
semblies GCA 963921425.1 and GCA 963921435.1
in the European Nucleotide Archive, ENA). Mod-
ern long-read sequencing techniques not only
make plant genome assemblies easier (Pucker et
al., 2022), but they provide also epigenetic informa-
tion as a byproduct which could be also useful for
population studies (Liu, Zhong, 2024; Liu, Conesa,
2025). The availability of good reference genome
assemblies makes it easier and cheaper to organ-
ize a separate study on the population genomics of
mountain avens from Ukraine. In addition, such a
project would be very relevant for several reasons:
(1) there are no genomic studies of mountain avens
in Ukraine and (2) the populations are relatively
small, which makes them especially vulnerable. Al-
though they are located in the Carpathians, there is
a constant danger of destruction posed by the rus-
cist war of aggression against Ukraine.

Conclusions

AFLP analysis of four populations of Dryas octope-
tala in Ukraine reveals significant genetic similarity
among them. No clear patterns were revealed wi-
thin the populations. STRUCTURE analysis reveals
specific differences depending on the optimal K value:
with K = 2, the population on Zhandarmy rocks is
entirely monomorphic, while under optimal K = 5,
most samples from the population on Brebeneskul
form a separate cluster. These results most proba-
bly indicate that disjunctions between the studied
populations, with their genetic separation and iso-
lation, occurred comparatively recently, probably
already during some phases of the Holocene.
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TeneTnyne pisHOMaHITTA Ta CTPYKTypa NONY/NAIiA APKTO-abIiliCbKOT0 PeTiKTOBOTO BULY
Dryas octopetala (Rosaceae) B Ykpaini 3a ganumu AFLP-anamisy

Anppiit TAPEEB 12, Poman YEPEITAHMH **

1 Biggin micoBoi reHeTHKY Ta CeEKIi TicoBUX nepeB, leTTiHreHChbKUIT YHIBEPCUTET,
Brocreuser 2, I'ertinren 37077, HimeuunHa

2 TucturyT 6ionorii, reo6oTanikyu Ta 6oraniuHmit can, YHiBepcurer Maprina Jlrorepa [amie-Birren6epr,
Awm KipxTop 1, lame 06108, Himewunna

3 MiKHapojiHuit HayKoBO-0cBiTHiil eHTp "O6cepBaropis”, Kadgenpa 6ionorii Ta exonorii,
KapmaTcokuit HanioHanpHUit yHiBepcutet iMeni Bacuna Credannka,
Byi. lllepyenka 57, Iano-®pankiscbk 76018, Ykpaina

4 WWF-Vkpaina (Ipomazichka crinka "Beecsithiit pong mpuposu Yxpaina"),
By Paicu OxinHoi 4, odic 170, Kuis 02002, Ykpaina

Pedepat. ApxTo-a/nbIilichbki POCIMHHI YTPYIOBaHHS MICTATb YMC/ICHH] eHeMivHi Ta penikToBi Bunu. barato 3 HuX € 4yT-
JIVBUMM [0 3MiH CepefoBUIIa iCHYBaHH i 3a3HAIOTH BIUIMBY K/IIMAaTMYHNUX 3MiH, 1IJ0 POOUTD IXHE JOCTIMKEeHHs 0COOIINBO
aKTya/JbHUM. Y IbOMY IOCTIIKEHHI 30CePeIKeHO yBary Ha [UPKYMIIOIAPHOMY apKTO-a/IbIIiliICbKOMY PETiKTOBOMY JIUII/IO-
imHOMYy warapuuuky Dryas octopetala B Ykpaiui. Byno o6cTesxeHo Ta BiffibpaHo 3pa3ki 3 yCiX YOTMPbOX BiIOMVX ITOMYIIALIL.
Tl aHasi3y reHeTUYHOTO PiSHOMAHITTA, CTPYKTYPY ITOMY/IALl Ta IHIMX MapaMeTpiB BUKOPUCTAHO TPy Habopy mo 50 pis-
Hux AFLP-mapxepiB y koxxaomy. Ananisu STRUCTURE y noegnanHi 3 GiIoreHeTMIHOI MepeXkelo He BISIBUIN CYTTEBUX
BiMIHHOCTeI! y TeHeTHYHII CTPYKTypi MK HOIysuismMu. BogHodac momyssnis Ha I. BpeGeHeckyn 1eMOHCTpy€e He3HauHi
Bi]MiHHOCTi MOPIiBHAHO 3 TPbOMA iHIIMMM TTOMy/IALisAMYU Apiafu B YKpaini. [eorpadiuna isonsauis, pisHi Mirpaniitai mysaxm
Ta MOTEHIif{HA MOX/IMBICTh CXPEI[yBaHHA MOXYTb IOACHIOBATY OTpMMaHi pesynbratu. [na dopMmyBaHHA 6ibIn diTKOI
KapTUHM HeoOXif{Hi JOZATKOBI JOCTI/PKEHHs i3 3aCTOCYBaHHAM PI3HUX MeTOAiB (30kpema SSR, IOBHOT€HOMHOTO aHasi3y
SNP, GWAS, WGS).

KmrouoBi croBa: Dryas octopetala, AFLP, STRUCTURE, PCoA, KapmaTy, nomynanii, Ykpaina
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On the Linnaean name Pharnaceum depressum (Caryophyllales),
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Abstract. This article deals with the taxonomic identity and nomenclature of the Linnaean name Pharnaceum depressum pu-
blished in the 2" volume of Mantissa Plantarum, variously placed in Caryophyllaceae and assigned to either Polycarpon or
Polycarpaea, depending on taxonomic interpretation. Turrill’s indication of the “holotype” of Pharnaceum depressum is here
corrected to lectotype according to Art. 9.10 of ICN. The names linked to Ph. depressum (Forsskal's Alsine prostrata, Delile’s
Polycarpaea memphitica, and Kunth & Bouché’s Polycarpaea mozambica) are typified on specimens preserved at, respectively,
C (lecto-), MPU (lecto-), and BR (neo-), and synonymised with Ph. depressum. Kindberg’s “Lepigonum prostratum’, reported
in several online databases, is invalid according to the Art. 36.1 of the ICN. Morphological studies of types and other speci-
mens confirm the placement in Polycarpon, based on oblong-spatulate leaves and sepals scarious only at margins. The exami-
ned material shows similarities with the Mediterranean taxon P. tetraphyllum subsp. tetraphyllum and the Peruvian endemic
P, tetraphyllum subsp. peruvianum, but differs in several characters (shape of stipules, arrangement of flowers, structure of the
sepals, length of the petals, and length of the fruit). Thus, the taxon originally described by Linnaeus as Pharnaceum depressum,
by Forsskal as Alsine prostrata, by Delile as Polycarpaea memphitica, and by Kunth & Bouché as Polycarpaea mozambica, is
here proposed to be recognized as a subspecies of Polycarpon tetraphyllum. Since the earlier available epithet (that of Linnaean
Ph. depressum) cannot be used due to the existing legitimate Polycarpon tetraphyllum subsp. depressum Iamonico (a different
taxon endemic to California and Mexico), the proposed new combination is based on Forsskal’s name Alsine prostrata.

Keywords: Alsine prostrata, lectotype, Linnaeus, neotype, nomenclatural change, Polycarpaea memphitica, Polycarpaea
mozambica, Polycarpon, synonym, typification

Introduction Ph. incanum L., the latter being the generitype de-

signated by Hitchcock (in Hitchcock, Green, 1929:
Linnaeus (1753: 272) described the genus Phar-  143). Later, the following four species were propo-
naceum L. in volume 1 of the 1 edition of Species  sed in the genus by Linnaeus (1759: 966, 1760: 9,
Plantarum, listing two species, Ph. cerviana L. and  1771. 221, 562): Ph. cordifolium L., Ph. depressum
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Linnaean Pharnaceum depressum and some associated names

L., Ph. distichum L., and Ph. mollugo L. Five of the-
se Linnaean species are currently recognized as be-
longing to the genus Pharnaceum (Molluginaceae)
which is naturally distributed in the southern re-
gions of Africa; on the other hand, Ph. depressum
is considered to belong to the family Caryophylla-
ceae and synonymized with Polycarpon prostratum
(Forssk.) Asch. & Schweinf. (see, e.g., GBIF, 2026-
onward; WFO, 2026-onward) or Polycarpaea pro-
strata (Forssk.) Decne. (see POWO, 2026-onward).

Both Polycarpaea Lam. and Polycarpon L. belong
to the family Caryophyllaceae Juss., as consistently
supported by molecular phylogenetic studies (Smis-
sen et al., 2002; Harbaugh et al., 2010; Greenberg,
Donoghue, 2018). Within Caryophyllaceae, both
genera are recognized in the tribe Polycarpaeae
DC., which, according to WFO (2026—onward),
comprises 25 genera. According to phylogenet-
ic analysis of Candolle’s tribe, Zanotti et al. (2022)
confirmed that Polycarpaea and Polycarpon are
morphologically related taxa (see also Lu et al,
2001; Rabeler, Hartman, 2005). Different recog-
nitions of the Linnaeus’ Ph. depressum occur, not
only at the genus rank [Polycarpaea versus Polycar-
pon plus further not currently recognized genera,
i.e. Arvesia Cambess. (now in Polycarpon), Lepigo-
num Wahlenb. (now in Spergula Dill. ex L.), Mollia
Willd. (now in Polycarpaea)] but also at the species
level [e.g., “Lepigonum prostratum” Kindb., Polycar-
paea memphitica Delile].

As part of the ongoing studies on the genus Poly-
carpon (e.g., lamonico 2015a, 2015b, 2017a, 2017b;
JTamonico, Domina, 2015; Iamonico, Zanotti, 2022;
Iamonico, Montesinos-Tubée, 2025a, 2025b), which
are also part of the Caryophyllales Network project
(coordinator: M. Dillenberger, Freie Universitét
Berlin, Germany), I here present a note concerning
the Linnaean Pharnaceum depressum and associat-
ed names, with the aim of clarifying their taxonom-
ic identity and proper application.

Materials and Methods

This research is based on the analysis of relevant
literature (including protologues) cited below and
on examination of specimens and images of spe-
cimens preserved at B, BR, C, K, LINN, and MPU
(acronyms according to Index Herbariorum: Thiers,
2026-onward). Nomenclature articles cited through-
out the text follow the International Code of No-
menclature for algae, fungi, and plants (hereafter the
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ICN), in its current Madrid Code edition (Turland
etal., 2025).

Results and Discussion

Pharnaceum depressum

Linnaeus (1771: 562) validly published the name
Pharnaceum depressum by providing a short dia-
gnosis (“PHARNACEUM pedunculis unifloris late-
ralibus, foliis lanceolatis pubescentibus”) and a de-
tailed description; the provenance was reported as
“Habitat in India orientali”.

Turrill (1956: 5) reported “Type: E. India (LINN,
holo.!)” under Pharnaceum depressum. Howev-
er, Linnaeus (1771: 562) did not cite any holotype
(citations of uniquely identifiable specimens corre-
sponding to the modern holotype concept are rare
in Linnaeus’ works; see Jarvis, 2007), nor any sup-
posed syntypes. Consequently, the holotype indica-
tion by Turrill is an error to be corrected and his
type statement should be accepted as the effective
lectotype designation according to Art. 9.10 of ICN.

Alsine prostrata
Forsskal (1775: 207) provided a short diagnosis for
Alsine prostrata (“foliis oblongis; caule prostrato, di-
chotomo; flore pentandro, trigyno”) and the prove-
nance (“Kahirae”, currently Cairo, Egypt).
According to HUH-Index of Botanists (2013),
Forsskal’s herbarium and types are mainly preserved
at C, where I located four specimens [barcodes
C10001617 (collection number: 551), C10001618
(collection number: 924), C10001619 (collection
number: 559), and C10001620 (collection number:
925)], all collected by Pehr Forsskal at Cairo. These
specimens, all matching the original diagnosis, are
part of the original material used by Forsskal (1775:
207) for describing Alsine prostrata. C10001619 is the
best preserved specimen, and it includes more leaves
and flowers features which have a high taxonomic
value in identification of taxa of Polycarpon and Poly-
carpaea (see e.g., Lu et al., 2001; Rabeler, Hartman,
2005). Therefore, it is here designated as the lecto-
type of the name Alsine prostrata (see below).

Polycarpaea memphitica

Delile (1813: 211) validly published the name
Polycarpaea memphitica by providing a short di-
agnosis and a detailed description; the prove-
nance was reported as “Cette plante est commune
dans le terrain sablonneux des iles du Nil pres du
Kaire, particulierement a lile Gezyret el-Dahab,
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au-dessus de Roudah” (English translation: “This
plant is common in the sandy soil of the Nile is-
lands near Cairo, particularly on Gezyret el-Dahab
[now Gazirat edh-Dhahab or Dahab Island], above
Rudah [now Rawdah or Roda Island]”); an illustra-
tion was also provided (“Planche 24, Fig. 2”; image
available at https://www.biodiversitylibrary.org/
page/15953772) and it is also part of the original
material for the name.

There are three specimens of Polycarpaea mem-
phitica at MPU (where Delile’s collections and types
are mainly preserved; see HUH-Index of Botanists,
2013) collected by Alire Raffeneau Delile in Egypt.
MPU021887 (image available at https://plants.jstor.
org/stable/10.5555/al.ap.specimen.mpu021887)
was collected in 1822, after the protologue (1813);
consequently, it is not original material. There is no
original label from Delile on MPU006958 (image
available at https://plants.jstor.org/stable/10.5555/

Polycarpon pusillum

The name Polycarpon pusillum was listed by the ma-
jor online databases of plant names (IPNI, 2026-on-
ward; POWO, 2026-onward) as valid from the no-
menclatural standpoint; also the World Flora Online
(WFO, 2026-onward) considers it as validly pub-
lished, but taxonomically “unplaced”. This binomial
first appears in the 1% volume of Prodromus Florae
Peninsulae Indiae Orientalis by Wight and Arnott
(1834: 358) where it was placed as a synonym of
Hopalosia loeflingiae Wall. ex Wight & Arn. Conse-
quently, Polycarpon pusillum is invalid according to
Art. 36.1b of the ICN. Note that Wight and Arnott
(1834: 358) cited, after the invalid binomial, “Roxb.,
E.I. C. [East Indian Company] mus. tab. 5357, so re-
ferring to an illustration by Roxburgh. This illustra-
tion is part of the unpublished Icones Roxburgianae
(image available at https://www.plantillustrations.
org/illustration.php?SID=u14j7sleecq527frs4g-

al.ap.specimen.mpu006958) which, therefore, can-
not be ascribed with certainty to original materi-
al either. Finally, MPU006957 (image available at
https://plants.jstor.org/stable/10.5555/al.ap.spec-
imen.mpu006957) includes Deliles annotation
“Bord du Nil pres du Caire”, a locality matching the
protologue. I consider MPU006957 as part of the
original material for Polycarpaea memphitica and
designate it as the lectotype (see below).

Polycarpaea mozambica

Kunth and Bouché (in Kunth, 1848: 15) validly pub-
lished the name Polycarpaea mozambica to distin-
guish at the species rank supposedly glabrous forms
of P. memphitica (“In Polycarpaea memphitica Del.
... An hajus forma glabra?”); a diagnosis and a de-
scription, as well as the provenance (“Monzanbi-
ca’) were reported; the sentence “Dr. Peter semina
misit” (= Dr. Peter sent seeds) was also given, high-
lighting that the plant was cultivated at the Berlin
Garden from seeds.

I did not locate any specimen at B, where most
Caryophyllaceae material was destroyed during
World War II, as highlighted by several authors
(see, e.g., Hiepko, 1987; Eggli, Leuenberger, 2008;
Tamonico et al., 2017; Montesinos-Tubée, lamonico,
2023). Thus, according to Art. 9.8 of the ICN, a neo-
typification would be required. Given the prove-
nance of the seeds of Polycarpaea mozambica, I pre-
fer to select a Mozambican collection as a neotype
and designate the specimen BR0000027333532V as
such (see below).

174

033v938&id illustration=460587), which have nev-
er been published (see, e.g., Leong-Skorni¢kova et
al., 2010; Turner, 2022). The sheet is annotated with
three binomials (bottom-center), i.e. “Loeflingia in-
dica Retz. | Polycarpon prostratum (Forssk.) Asch. &
Schweinf. | Alsine prostrata Forssk.”. Despite Wight
& Arnott’s Polycarpon pusillum is invalid, it clearly
refers to the taxon which Forsskal (1775: 207) origi-
nally described as Alsine prostrata.

Taxonomic notes

The genus Polycarpon, as traditionally circum-
scribed, would include about 16 species distributed
in tropical and temperate regions of the world (Lu et
al., 2001; Rabeler, Hartman 2005). Kool et al. (2007)
demonstrated the polyphyly of this genus in its tra-
ditional circumscription using DNA sequence data
from the chloroplast rps16 intron and nuclear RPB2
regions, and highlighting three different clades with
high support values, i.e. (1) the P. coquimbense / suf-
fruticosum aggregate (from South America), (2) the
P, tetraphyllum aggregate (main diversity in the Me-
diterranean region), and (3) P. prostratum (Forssk.)
Asch. & Schweinf. (tropical, widespread). The first
clade must be excluded from Polycarpon since its
members lack the synapomorphy for this genus,
i.e. the capsule dehiscence by valves that elastical-
ly roll inwards. Iamonico (2015¢) transferred P. co-
quimbense Gereau & Martic. and P. suffruticosum
Griseb., together with P anomalum Hassl., to the
new genus Augustea lamonico, endemic to South
America (Argentina, Bolivia, Chile, and Paraguay).

ISSN 2415-8860. Ukrainian Botanical Journal. 2026. 83 (3)


https://www.biodiversitylibrary.org/page/15953772
https://www.biodiversitylibrary.org/page/15953772
https://plants.jstor.org/stable/10.5555/al.ap.specimen.mpu021887
https://plants.jstor.org/stable/10.5555/al.ap.specimen.mpu021887
https://plants.jstor.org/stable/10.5555/al.ap.specimen.mpu006958
https://plants.jstor.org/stable/10.5555/al.ap.specimen.mpu006958
https://plants.jstor.org/stable/10.5555/al.ap.specimen.mpu006957
https://plants.jstor.org/stable/10.5555/al.ap.specimen.mpu006957
https://www.plantillustrations.org/illustration.php?SID=u14j7sleecq527frs4g033v938&id_illustration=460587
https://www.plantillustrations.org/illustration.php?SID=u14j7sleecq527frs4g033v938&id_illustration=460587
https://www.plantillustrations.org/illustration.php?SID=u14j7sleecq527frs4g033v938&id_illustration=460587

Linnaean Pharnaceum depressum and some associated names

Two years later, lamonico and Montesinos-Tubée
(2017) transferred P. moreiranum Muioz-Schick to
Augustea. The second clade sensu Kool et al. (2007),
the P. tetraphyllum aggregate, represents a polyplo-
id complex that can be treated as a single species,
P tetraphyllum (L.) L. (= Mollugo tetraphylla L.,
1753) (see, e.g., Kool et al., 2007; Hernandez-Le-
desma et al,, 2015). Accordingly, Jamonico (2013,
2015a, 2015b, 2015d, 2017a), Iamonico and Do-
mina (2015), lamonico and Zanotti (2022), and Ia-
monico and Montesinos-Tubée (2025a) proposed
recognizing the various taxa at subspecies rank.
Finally, P. prostratum (Forssk.) Asch. & Schweinf.
is recognized by various authors or databases as a
member of either Polycarpon or Polycarpaea [as P,
prostrata (Forssk.) Decne.] (see, e.g., Lu et al., 2001;
Rabeler, Hartman, 2005; POWO, 2026-onward;
WEFO, 2026-onward). In any case, the Linnaean
name Pharnaceum depressum L. was listed as a he-
terotypic synonym. However, it is to be noted that,
if Ph. depressum is actually a member of Polycarpon,
the combination P. depressum (L.) DC., which was
published in 1828 by Candolle (1828: 375) in the 3™
volume of his Prodromus, would have priority over
Decainse’s binomial, published in 1835 (Decainse,
1835: 263) and currently accepted. It should be no-
ted also that the basionym of Candolle’s nomencla-
tural combination (i.e. Pharnaceum depressum, pu-
blished in 1771) have priority over Forsskal’s Alsine
prostrata (basionym of Polycarpon prostratum, pu-
blished in 1775).

The type specimens and other original mate-
rial of the names investigated in the present study
display characters that identify all of them as be-
longing to the genus Polycarpon, not Polycarpaea.
According to literature (see, e.g., Chater, Akeroyd,
1993; Lu et al., 2001; Rabeler, Hartman, 2005; Arya
et al,, 2021; Hoang et al., 2024; lamonico, Montes-
inos-Tubée, 2025a), these two genera differ by the
shape of leaves (obovate to spatulate in Polycarpon
versus linear in Polycarpaea) and the sepals [hyaline
only at margin (not scarious sepals) in Polycarpon
versus hyaline throughout in Polycarpaea (scari-
ous sepals)]; the material examined clearly shows
oblong-spatulate leaves and sepals scarious only at
margins. Thus, all of the names involved are to be
identified as Polycarpon tetraphyllum s. 1. accord-
ing to the current concept of Polycarpon (see, e.g.,
Tamonico 2015a, 2015¢, 2017a; Iamonico, Domina,
2015; Iamonico, Montesinos-Tubée, 2025a). Among
the currently recognized subspecies under P

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2026. 83 (3)

tetraphyllum, these plants are morphologically sim-
ilar to both subsp. tetraphyllum and subsp. peruvi-
anus Montesinos & Iamonico in their habit (annual
herbs; but note that subsp. tetraphyllum can be also
perennial) and arrangement of the leaves (mostly in
whorls of four). Differences with subsp. tetraphyl-
lum and subsp. peruvianus include (1) the shape of
stipules (triangular-acuminate in subsp. peruvianus
versus lanceolate-acute in the herbarium specimens
here studied, or ovate to lanceolate and acute to
acuminate in subsp. tetraphyllum); (2) arrangement
of flowers (lax in subsp. tetraphyllum versus dense
in subsp. peruvianus and in the specimens studied);
(3) structure of sepals (obtuse and not keeled in the
specimens studied versus acute to acuminate and
keeled in both subsp. peruvianus and subsp. tetra-
phyllum); (4) length of the petals (less than 1 mm
in subsp. tetraphyllum versus 1 to 2 mm in subsp.
peruvianus and in the specimens studied); and (5)
length of fruits (1 to 2 mm in subsp. peruvianus and
subsp. tetraphyllum versus 2 to 2.5 mm in the spec-
imens studied).

Considering the above arguments, I here pro-
pose to recognize the taxon originally described
by Linnaeus (1771: 562) as Pharnaceum depres-
sum, by Forsskal (1775: 207) as Alsine prostrata, by
Delile (1813: 211) as Polycarpaea memphitica, and
by Kunth & Bouché (in Kunth, 1848: 15) as Poly-
carpaea mozambica, as a subspecies of Polycarpon
tetraphyllum. The epithet of the Linnaean name
Pharnaceum depressum cannot be used at the sub-
species rank to avoid homonymy; the name Poly-
carpon tetraphyllum subsp. depressum (Nutt.) Ia-
monico (based on Polycarpon depressum Nutt.)
already exists and it refers to a different taxon en-
demic to an area from California (western United
States of America) to north of Mexico in Baja Cal-
ifornia (Iamonico, 2015a). The second available
name is Forsskél’s Alsine prostrata; it is here used for
the proposed nomenclatural combination.

Taxonomic treatment

Polycarpon tetraphyllum (L.) L., Syst. Nat., Ed. 10
2: 881. 1759 subsp. prostratum (Forssk.) lamon-
ico, comb. et stat. nov. = Alsine prostrata Forssk.,
FL. Aegypt.-Arab.: 207. 1775 = Arenaria prostrata
(Forssk.) Ser. in A.P. de Candolle, Prodr. 1: 400.
1824 = Spergularia prostrata (Forssk.) G. Don
in Gen. Hist. 1: 425. 1831 = Spergula prostrata
(Forssk.) D. Dietr., Syn. Plant. 2: 1598. 1840 =
Robbairea prostrata (Forssk.) Boiss., Fl. Orient.
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1: 735. 1867 = Polycarpon prostratum (Forssk.)
Asch. & Schweinf., Oesterr. Bot. Z. 39: 128. 1889.
TYPE (lectotype, here designated): Egypt, Cairo,
P Forsskal 559 (C10001619!; image of the lec-

totype available at: https://plants.jstor.org/sta-
ble/10.5555/al.ap.specimen.c10001619).

= Pharnaceum depressum L., Mant. PL. Alt.: 562.
1771 (non Polycarpon tetraphyllum subsp. de-
pressum (Nutt.) Jamonico, Novon 24: 162. 2015)
= Loeflingia indica Retz., Observ. Bot. (Retzius)
4: 8. 1786, nom. illeg. et superfl. (Art. 52.1 of the
ICN) = Hapalosia loeflingiae Wall. ex Wight &
Arn., Prodr. Fl. Ind. Orient. 1: 358. 1834, nom.
illeg. et superfl. (Art. 52.1 of the ICN) = Arversia
depressa (L.) Klotzsch in W.C.H. Peters, Naturw.
Reise Mossambique 6(Bot., 1): 140. 1861.

TYPE (lectotype, designated by Turrill (1956: 5)
as “holotype”, here corrected by Art. 9.10 of the
ICN): LINN No. 387.4!; image of the lectotype
available at https:/linnean.access.preservica.
com/uncategorized/IO de6¢379d-3bd3-4230-
b562-c0acc906d645/).

= Polycarpaea memphitica Delile, Descr. Egypte,
Hist. Nat. 2(Mém.): 211. 1813 = Lahaya mem-
phitica (Delile) Schult. in Roem. & Schult., Syst.
Veg. Ed. 15: 406. 1819 = Mollia memphitica
(Delile) Colla, Herb. Pedem. 2: 473. 1834 = Arv-
ersia memphitica (Delile) Webb, Fragm. Fl. Ae-
thiop.-Aegypt.: 40. 1854 = Polycarpon memphiti-
cum (Delile) Fenzl ex Broun & Massey, Fl. Sudan:
71.1929.

TYPE (lectotype, here designated): Egypt,
Bord du Nil pres du Caire, s.d., A.E Delile s.n.
(MPUO006957!; image of the lectotype available at
https://plants.jstor.org/stable/10.5555/al.ap.spec-
imen.mpu006957).

= Polycarpaea mozambica Kunth & Bouché, Index
Seminum [Berlin] 1848: 15. 1848.

TYPE (neotype, here designated): Mozambique,
Gorongosa National Park, sandy banks of Urema
River, 12 October 2015, J. Guyton et B. Wiirsten
JAG_15_699 (BR0000027333532V!; image of the
neotype available at https://www.botanicalcollec-
tions.be/specimen/BR0000027333532V).

- Polycarpon pusillum Roxb. ex Wight & Arn,,
Prodr. Fl. Ind. Orient. 1: 358. 1834, nom. inval.
pro syn. Hopalosia loeflingiae Wall. ex Wight &
Arn. (Art. 36.1b of the ICN).
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— Lepigonum prostratum Kindb., Monogr. Gen. Lep-
igon. 44. 1863, nom. inval. (Art. 36.1 of the ICN).

Amended description: Plants annual (thero-
phyte); stems prostrate or ascending, 10-25 cm
tall, usually pubescent (sometimes glabrous);
leaves mostly in whorls of four, obovate or spatu-
late, (3-)5-15(-25) x (0.3-)1.5-2.5(-5) mm, gla-
brous or pubescent, base attenuate, apex usually
acute; stipules scarious, lanceolate, acute, 1-2 mm
long; inflorescences in dense cymes both axillary
and terminal, subtended by two bracts stipule-like;
flowers sessile or shortly pedicellate (pedicel up to
5 mm long, pubescent); sepals ovate, 2.5-3.0(-4.0)
mm long, not keeled, apex obtuse, margin hyaline
(each hyaline part up to 1/3 the total width of the
sepal); petals usually 5, membranous, entire, ob-
long and less than 1/2 as long as sepals (1.0-1.5 mm
long); stamens usually 3, shorter than the sepals;
fruit (capsule) ovoid, slightly shorter than the sepals
(2.0-2.5 mm long); seed brown, reticulate, ca. 0.5
mm.

Distribution and habitat: Mainly in tropical and
subtropical areas of Africa and Asia on sandy riv-
erbanks and, as a weed, in farmlands, at 200-1500
m a.s.l.

Note on the name “Lepigonum prostratum”:
Kindberg (1863: 44), in his Monographia Gener-
is Lepigonorum, published the name “Lepigonum
prostratum’” as a species to be excluded from the ge-
nus Lepigonum Wahlenb., stating it is a synonym of
Forsskél's Alsine prostrata (“Lepigonum prostratum
Kindb. syn. (Alsine prostrata Forsk. et Delile, Sper-
gularia prostrata Boiss.) et Alsine succulenta Delile,
priori affinis, stylo unico trifido et alieno habitu
distinguuntur et ad novum genus versimiliter per-
tinent”; English translation: “Lepigonum prostra-
tum Kindb. syn. (Alsine prostrata Forsk. et Delile,
Spergularia prostrata Boiss.) and Alsine succulenta
Delile, closely related [or similar] to the former, are
distinguished by a single trifid style and an unusual
habit and probably belong to a new genus”). It is ev-
ident that the combination “Lepigonum prostratum
Kindb”, currently reported by various online data-
bases (IPNI, 2026—onward; POWO, 2026-onward;
WEFO, 2026-onward), was not actually accepted
by Kindberg because (1) it was listed among taxa
to be excluded from Lepigonum (“Species e genere
Lepigonorum excludendae”) and (2) Kindberg ex-
plicitly added the abbreviation “syn” (synonym!)
after that name. He also supposed that this taxon,
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as well as Alsine succulenta Delile related or simi-
lar to it, should be probably placed in a new genus.
Consequently, Art. 36.1 of the ICN should be ap-
plied here: “A name is not validly published when
it is not accepted by its author(s) in the original
publication”; see also Art. 31.3 (“.. the name must
always be explicitly accepted in the place of its valid
publication”). The name “Lepigonum prostratum” is
thus invalid.

Other specimens examined: Egypt, Cairo, P.
Forsskal 551 (C10001618!; original material for
Alsine prostrata, image available at https://plants.
jstor.org/stable/viewer/10.5555/al.ap.specimen.
c10001617); ibidem, P. Forsskdl 924 (C10001618!;
original material for Alsine prostrata, image
available at  https://plants.jstor.org/stable/view-
er/10.5555/al.ap.specimen.c100016182logged-
in=true); ibidem, P. Forsskal 925 (C10001620!; orig-
inal material for Alsine prostrata, image available at
https://plants.jstor.org/stable/viewer/10.5555/al.ap.
specimen.c10001620); Egypt, Bord du Nil preés du
Caire, 1822, A.E Delile s.n. (MPU021887!; image
available at https://plants.jstor.org/stable/view-
er/10.5555/al.ap.specimen.mpu0218872logged-
in=true); Egypt, s.d., A.E Delile s.n. (MPU006958!;
image available at https://plants.jstor.org/stable/
viewer/10.5555/al.ap.specimen.mpu0069582logge-
din=true&loggedin=true). India, N. Wallich 6962
(K001126381!; image available at https://www.
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ITpo ninHeiBchbKy Ha3By Pharnaceum depressum (Caryophyllales),
1l TAKCOHOMIYHY iJeHTUIHICTh, CyJacCHMUIT 00CAT i FesAKi MoB’sI3aHi Ha3BU

. IAMOHIKO
Pumcpknii ynisepcurer Canienna, Pum, Itania

Pedepar. V crarTi iigeTbcsA PO TAKCOHOMIUHY iIeHTUYHICTD i HOMEHK/IATYpy JIiHHeIBCbKOI HasBu Pharnaceum depressum,
omny6/IiKOBaHOI B Apyromy BupauHi Mantissa Plantarum, sy 3aje>XHO BiJi TAKCOHOMIYHOTO TPAKTYBaHHs BIZHOCIIIN 1O PO-
niB Polycarpon a6o Polycarpaea popuan Caryophyllaceae. Bxasanuit Typpimnom ronotun pns Pharnaceum depressum Bu-
[IPaBJ/IeHO Ha IEKTOTUII BigmoBinHo 1o CT. 9.10 MixHapodHozo kodekcy HomeHknamypu sooopocmetl, epubis i pocnut (ICN).
Hassu, oB’s3aui 3 Ph. depressum (Alsine prostrata Forssk., Polycarpaea memphitica Delile Ta Polycarpaea mozambica Kunth
& C.D. Bouché), TumnidikoBano 3paskamnu 3 repbapiis C (nexro-), MPU (iekto-) i BR (Heortumn), BigmnoBigHo, Ta CMHOHIMI-
30BaHO 3 Ph. depressum. HasBa “Lepigonum prostratum’, srafana King6eprom, sika HABOFUTBCA y KiIbKOX 6asax HaHMX, He
€ BamigHo ony6mikoBaHoo 3rigHo 3i Cr. 36.1 ICN. Mopdonoriuni FOCIiKeH s TUIIB Ta IHINX 3pa3KiB MifTBEPLKYIOTH
iXHIO IpMHAJIeXHICTD 10 pony Polycarpon, OcKinbKy BOHM MAlOTh BYUOBXKEHO-TIONATONOAIOH IMCTKM i JaIIOMUCTKY 3 TUIA-
Mam¥ e 1o Kpasx. OnpalnboBaHMil MaTepia eMOHCTPYE CXOXKICTb i3 cepefi3eMHOMOPCbKIM TaKcOHOM P. tetraphyllum
subsp. tetraphyllum i nepyancbkum eugemikoM P tetraphyllum subsp. peruvianum, ane Bifpi3HAETbCA 3a KiTbKOMa O3HaKa-
Mt (pOpMOI0 TIPUIINCTKIB, pO3TallyBaHHAM KBiTOK, 6y11013010 YaIIOAUCTKIB, TOBXMHOK IETICTOK 1 TOBXWHOK IUIOIB).
Orxke, oncannii Jlinneem Takcon Pharnaceum depressum, a Takox Alsine prostrata, Polycarpaea memphitica Ta Polycarpaea
mozambica, 3apoNIOHOBAaHO BM3HABATH AK HinBuy Buny Polycarpon tetraphyllum. OckinbKu IpiopuTETHUIT BUOBWII eIliTeT
(minHeiBcpKoI Ha3Bu Ph. depressum) He MO>Ke 6yTU BUKOPUCTaHMI Yepe3 HAsBHICTb 3aKOHHOI HasBu Polycarpon tetraphyllum
subsp. depressum ITamonico (sika cTOCyeTbcs iHIIOTO TakcoHa, eHAeMiuHoro mns Kamidopwii Ta Mekcuxin), 3arrporoHOBaHO
HOBY KoMbiHa1lifo Ha ocHOBi Alsine prostrata.

Kmouosi coBa: Alsine prostrata, Polycarpaea memphitica, Polycarpaea mozambica, Polycarpon, nexrorvm, JIinneit, HeoT,
HOMEHK/IATyPHa 3MiHa, CMHOHIM, Tumiikanis
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Further nomenclatural adjustments in Aria and Hedlundia (Rosaceae)
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Abstract. Following our simplified taxonomic and nomenclatural concept of generic delimitation in the group of Sorbus s. L.
(Rosaceae: Maleae) and recent nomenclatural transfers made in 2025, we provide here some necessary updates and correc-
tions. In particular, by oversight, two nomenclatural combinations based on the same basionym (Sorbus paxiana Jav.) and
referable to the same taxon were published simultaneously in our article of 2025: “Aria paxiana” and “Hedlundia paxiana”.
Despite the explanation available in our text that in our scheme treating Aria in a wide sense this taxon should be placed in
Hedlundia, it looked as publications of two alternative names for the same taxon, and thus the combinations have not been
validly published because they were unintentionally (but still confusingly for a potential reader) presented as de facto alter-
native names. Here the new combination Hedlundia paxiana (Jav.) Mosyakin, Fedor. & McNeill is properly validated. It is
concluded that the combination Aria colchica (Zinserl.) Mezhenskyj was validly published in 2018, despite the error in citing
the epithet of the basionym (“buschiana” instead of colchica). New combinations Hedlundia oravica (Velebil, Bernatova, M.
Lepsi & P. Lepsi) Mosyakin, McNeill & Fedor. and Aria fayana (L. Houston & T.C.G. Rich) Mosyakin, McNeill & Fedor. are
validated for two species recently described in Sorbus.

Keywords: Aria, Hedlundia, new combinations, nomenclature, Rosaceae, taxonomy

Introduction the new combination Hedlundia tauricola was in-
correctly cited as “(Jav.)”, while it should be “(Zaik.

In our article “Simplifying the nomenclature of  ex Sennikov)”. However, in a correction note publi-

Sorbus sensu lato: new nomenclatural solutions in  shed as an electronic supplement to our article

Aria and Hedlundia (Rosaceae)” published 9 June (Mosyakin et al., 2025b) we explained that

2025 (Mosyakin et al., 2025a), we made more than

100 new combinations in the re-circumscribed ge- This correctable error does not preclude valid

nera Aria (Pers.) Host and Hedlundia Sennikov & publication of the new nomenclatural combinati-
Kurtto. Shortly after the publication of the article on; see Art. 41.6 of the International Code of No-
we noticed that the authorship of the basionym of menclature for algae, fungi, and plants (Turland
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et al., 2018, 2024, 2025): ‘For names published
on or after 1 January 1953, errors in the citation
of the basionym or replaced synonym, including
incorrect author citation (Art. 46), but not omis-
sions (Art. 41.5), do not preclude valid publicati-
on of a new combination, name at new rank, or
replacement name. The corrected entry for H.
tauricola is provided below.”

We then cited the corrected entry, which is copied
here in our present printed and electronic article:

“Hedlundia tauricola (Zaik. ex Sennikov) Mo-
syakin, Fedor. & McNeill, comb. nov. = Sorbus
tauricola Zaik. ex Sennikov, Willdenowia 43: 39.
2013 [Zaik., Novosti Sist. Vyssh. Rast. 22: 137.
1985, nom. inval.] = Karpatiosorbus tauricola
(Zaik. ex Sennikov) Sennikov & Kurtto, Memo-
randa Soc. Fauna Fl. Fenn. 93: 63. 2017 = Pyrus
tauricola (Zaik. ex Sennikov) M.E. Fay & Chris-
tenh., Global Fl. 4: 123. 2018 = Aria tauricola
(Zaik. ex Sennikov) Fedor., Chornomors’k. Bot.
Zhurn. 18(4): 314. 2022 [Fedor., Ukrayins'k. Bot.
Zhurn. 74: 10. 2017, nom. inval.]” (see Mosyakin
et al.,, 2025b: ecl).

However, that was not the only omission or over-
sight present in our article (Mosyakin et al., 2025a).
We address two other problems below, and also dis-
cuss the proper generic placement of two species
recently described in Sorbus L. s. L.

The proper placement of Sorbus paxiana: Aria or
Hedlundia?

Rafaél Govaerts (personal communication: email
message to John McNeill and IPNI Editors of 13
April 2026) noticed that two nomenclatural combi-
nations based on the same basionym and referable
to the same taxon were published simultaneously in
this article. Indeed, the article contained the com-
binations “Aria paxiana (Jav.) Mosyakin, Fedor. &
McNeill, comb. nov” (Mosyakin et al., 2025a: 215)
and “Hedlundia paxiana (Jav.) Mosyakin, Fedor. &
McNeill, comb. nov” (ibid., page 216), both based
on Sorbus paxiana Jav. (in Magyar Bot. Lapok 25:
89. 1927, vol. of “1926”), also treated taxonomical-
ly by other authors as Karpatiosorbus paxiana (Jav.)
Sennikov & Kurtto (Sennikov, Kurtto, 2017: 62) or
Pyrus paxiana (Jav.) M.E. Fay & Christenh. (Chris-
tenhusz et al., 2018: 115).

Govaerts in his message also mentioned that on
page 210 of their article Mosyakin et al. (2025a:

210) discussed separately several taxa, including
Sorbus paxiana, and they noted that “In our scheme
treating Aria in a wide sense, these taxa should be
placed in Hedlundia” To that Govaerts (l.c.) added
“I'm not sure that is enough to say that Aria paxia-
na is not accepted by the authors”

Indeed, the explanation on page 210 of our arti-
cle (Mosyakin et al., 2025a) clearly indicates that in
our scheme treating Aria in a wide sense the taxon
known as Sorbus paxiana should be placed in Hed-
lundia, not in Aria. This adjustment has been made
at a late stage of preparation of our manuscript; the
intended combination Hedlundia paxiana was add-
ed but the combination “Aria paxiana” (present in
an earlier version of the manuscript) has not been
deleted. In fact, that was a technical error and over-
sight. However, the mentioned explanation on page
210 of our article (see above) is not sufficient for
considering the combination Hedlundia paxiana
validly published because the name Aria paxiana
was also present in the article as a new combina-
tion, and it was not explicitly stated that the authors
do not accept that name. From a technical view-
point, it looked as two alternative names for the
same taxon.

Thus, we conclude that the names Hedlundia
paxiana and Aria paxiana have not been validly
published because they were unintentionally (but
still confusingly for a potential reader) presen-
ted as de facto alternative names (Art. 36.3 of the
ICN).

Here we provide the correct new combination
explicitly accepted in Hedlundia:

Hedlundia paxiana (Jav.) Mosyakin, Fedor. & Mc-
Neill, comb. nov. = Sorbus paxiana Jav., Magyar
Bot. Lapok 25: 89. “1926” (publ. 1927) = Karpati-
osorbus paxiana (Jav.) Sennikov & Kurtto, Mem-
oranda Soc. Fauna Fl. Fenn. 93: 62. 2017 = Pyrus
paxiana (Jav.) MLE. Fay & Christenh., Global FL
4:115.2018.

The problem of Aria colchica

In our article (Mosyakin et al., 2025a) we briefly
discussed several taxa of Sorbus sensu lato, mainly
Caucasian or western Asian ones, that have been
already transferred to Aria by Mezhenskyj (in Me-
zhenska et al., 2018), such as Aria albovii (Zinserl.)
Mezhenskyj, A. buschiana (Zinserl.) Mezhenskyj, A.
fedorovii (Zaikonn.) Mezhenskyj, A. migarica (Zin-
serl.) Mezhenskyj, etc.
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However, when proposing the nomenclatural
combination in Aria for Sorbus colchica Zinserl.,
Mezhenskyj (in Mezhenska et al., 2018: 31) instead
of the proper basionym cited the basionym of his
previous combination (most probably a technical
“copy-paste” error):

“Aria colchica (Zinzerl. [sic!]) Mezhenskyj,
comb. nov. — Sorbus buschiana Zinserl., F1. USSR
9: 391, 494. 1939,

There are possible at least two interpretations for
this nomenclatural case. First, we may assume that
the intended combination “A. colchica (Zinserl.)
Mezhenskyj” was not validly published in 2018 be-
cause the basionym has not been cited (see Art. 41.1
of the ICN: “To be validly published, a new com-
bination, name at new rank, or replacement name
must be accompanied by a reference to the basio-
nym or replaced synonym”). If that is the case, then
the combination should be validated with indica-
tion of the correct basionym.

From the other hand, Mezhenskyj, indeed, pro-
vided the reference to the basionym, but with an
error, and cited the basionym, but the wrong one.

Under that interpretation, Aria colchica would ap-
pear to have been validly published under Art. 41.6
and 41.8(c) by Mezhenskyj in his 2018 publication
(in Mezhenska et al., 2018) as a new combination
based on Sorbus colchica Zinserl. Although it was a
different taxonomic entry reported in the work that
Mezhenskyj provided rather than a different work as
specified in Art. 41.8, we are inclined to this view be-
cause, otherwise, “Aria colchica Mezhenskyj” would
be a validly published but illegitimate replacement
name for Sorbus buschiana Zinserl.

According to Art. 41.6 of the ICN, “For names
published on or after 1 January 1953, errors in the
citation of the basionym or replaced synonym, in-
cluding incorrect author citation (Art. 46), but not
omissions (Art. 41.5), do not preclude valid pub-
lication of a new combination, name at new rank,
or replacement name”. Should we then consider the
wrong epithet of the basionym (“buschiana” instead
of the correct epithet “colchica”) as a correctable
error, as outlined in Art. 41.6? Indeed, there is no
omission in Mezhenskyj’s citation of the basionym;
the name of the genus, the book, volume, pages, and
year are cited correctly, and only the epithet is erro-
neous. So one must either accept Mezhenskyj’s ci-
tation of the intended basionym “Sorbus buschiana
Zinserl., F1. USSR 9: 391, 494. 1939” as a correctable
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error for “Sorbus colchica Zinserl., F1. URSS 9: 391,
494. 1939” or else find a new epithet for the species
in Aria because under the second interpretation
Mezhenskyj published an illegitimate “Aria colchi-
ca” with a type different from that of Sorbus colchi-
ca. We accept thus the first interpretation.

We admit that such situations as the one de-
scribed here is not explicitly addressed in the cur-
rent version of the International Code of Nomencla-
ture of algae, fungi, and plants (ICN: Turland et al,,
2025). Probably some amendments should be con-
sidered for Art. 41 of the ICN to cover such cases as
wrong citation (but not omission!) of a basionym or
replaced synonym. In particular, Art. 41.8 might be
explicitly extended to cases of incorrect citation of a
basionym.

In any case, we provide below the corrected en-
try, with Mezhenskyj’s authorship.

Aria colchica (Zinserl.) Mezhenskyj, in Mezhen-
ska et al., NULESU Coll. Fruit Ornament. Pl.:
31. 2018 (comb. nov., with the basionym cited as
“Sorbus buschiana”) = Sorbus colchica Zinserl. in
V.L. Komarov (ed.), F1. URSS 9: 391 (descr. ross.),
494 (descr. lat.). 1939 = Pyrus colchica (Zinserl.)
M.E Fay & Christenh. in Global Fl. 4: 100. 2018.

New combinations for recently described taxa

Since the publication of our article (Mosyakin
et al., 2025a), new taxa of Sorbus sensu lato have
been validly described, and some taxa have been
transferred to other genera. For example, the re-
cently described hybrid (nothospecies) or hybri-
dogenous species Sorbus x pseudoporrigentiformis
T.C.G. Rich & L. Houston (Rich, Houston, 2025:
31) as a supposed hybrid between Sorbus porrigen-
tiformis E.E. Warb. and S. aria (L.) Crantz (curren-
tly recognized as Aria porrigentiformis (E.F. Warb.)
Sennikov & Kurtto and Aria edulis (Willd.) M.
Roem., respectively, in our taxonomic scheme and
in POWO, 2026) has been already transferred to
Aria as A. x pseudoporrigentiformis (T.C.G. Rich
& L. Houston) Z.H. Feng (2026: 10) and to Pyrus
sensu latissimo, as Pyrus x pseudoporrigentifor-
mis (T.C.G. Rich & L. Houston) M.E. Fay (in Fay,
Christenhusz, 2025: 145).

The species described recently as Aria wyensis
D. Green (2024: 1) (and currently accepted in
Aria in POWO: https://powo.science.kew.org/tax-
on/77346067-1) was transferred to Pyrus sensu
latissimo and to Sorbus sensu lato, as Pyrus wyensis
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(D. Green) M.E Fay (in Fay, Christenhusz, 2025:
146) and Sorbus wyensis (D. Green) T.C.G. Rich (in
Rich, Houston, 2025: 34), respectively.

Some authors decided to follow the concept
of a wide circumscription of Sorbus, at the same
time recognizing its polyphyly. For example, when
describing a new remarkable species Sorbis oravi-
ca Velebil, Bernatova, M. Lepsi & P. Lepsi, Velebil
et al. (2025: 218) commented: “Due to the lack of
a widely accepted consensus on adopting a taxo-
nomic treatment and a revised nomenclatural sys-
tem that assigns distinct generic names to some or
all parental lineage within Sorbus s. . (Sennikov
2018, Sennikov & Kurtto 2017, Mosyakin et al.
2025), we adhere to the traditional approach of in-
cluding all species within Sorbus, as has been done
in several recent studies (e.g., Lepsi et al. 2019,
Meyer et al. 2020, Velebil et al. 2022, Németh et
al. 2025). Similarly, we do not accept the catch-
all concept that includes Sorbus s. L. together with
other related genera (e.g., Cotoneaster, Cydonia,
Malus, Photinia) into a broadly defined genus
Pyrus (Christenhusz et al. 2018)".

Velebil et al. (2025: 231-232, 242-243) also stat-
ed that Sorbus oravica is closely related to Sorbus
hazslinszkyana (Sod) Boros (which in our taxonom-
ic scheme should be recognized as Hedlundia hazs-
linszkyana (So6) Sennikov & Kurtto, 2017: 93) and
several other species, and placed their new species
in Sorbus subgen. Soraria Méjovsky & Bernatova.
In our taxonomic scheme, this species should be
placed in Hedlundia. The relevant combination is
provided below:

Hedlundia oravica (Velebil, Bernatova, M. Lepsi &
P. Lepsi) Mosyakin, McNeill & Fedor., comb. nov.
= Sorbus oravica Velebil, Bernatova, M. Lepsi &
P. Lepsi in Phytotaxa 732(3): 227. 2025)

We also provide here the new combination for the
species recently described as Sorbus fayana L. Houston
& T.C.G. Rich (Houston, Rich, 2025: 30), with
its species name dedicated to Michael Francis
Fay, a well-known British botanist, a co-author of
ca. 800+ new combinations and new names in Pyrus
sensu latissimo.

Aria fayana (L. Houston & T.C.G. Rich) Mosyakin,
McNeill & Fedor., comb. nov. = Sorbus fayana L.
Houston & T.C.G. Rich in Brit. Irish Bot. 7: 30.
2025 = Pyrus fayana (L. Houston & T.C.G. Rich)
Christenh. in Brit. Irish Bot. 7: 145. 2025.

Concluding remarks

Despite a considerable progress in sorting out the
nomenclature of the Sorbus group based on both
traditional approaches and new molecular phyloge-
netic data in Maleae (Wang et al., 2024; Sun et al.,
2024; Hu et al., 2025, etc.), there are still many taxo-
nomic and nomenclatural problems remaining.

Conservation of the name Aria against Cha-
maemespilus Medik. and Torminalis Medik. (Wil-
son, 2024), following our nomenclatural proposal
(Mosyakin et al., 2022), opened an opportunity for
simplifying the nomenclature of the polyphyletic
group of genera until recently kept under the um-
brella of Sorbus sensu lato.

Since our publication (Mosyakin et al., 2025a)
advocating the “four-genera” solution, this con-
cept has been accepted in POWO, with recognition
of the genera Sorbus (https://powo.science.kew.
org/taxon/urn:lsid:ipni.org:names:30004837-2),
Aria (including Chamaemespilus Medik., nom.
rej.; Karpatiosorbus Sennikov & Kurtto, Majovskya
Sennikov & Kurtto, Torminalis Medik., nom. rej.:
https://powo.science.kew.org/taxon/urn:Isid:ipni.
org:names:33661-1), Hedlundia (including Normey-
era Sennikov & Kurtto and Scandosorbus Sennikov:
https://powo.science.kew.org/taxon/urn:lsid:ip-
ni.org:names:77164890-1), and Cormus Spach
(https://powo.science.kew.org/taxon/urn:Isid:ipni.
org:names:33732-1).

Also, our scheme (as “das neue ‘4-Gat-
tungs-Konzept’ fiir Sorbus s. 1”) was positively dis-
cussed in the recent update to the published vol-
umes of Flora Germanica (Hassler, 2026: 35-36). At
the same time, many researchers still adhere to the
traditional concept of a polyphyletic Sorbus sensu
lato, mainly for pragmatic reasons (Fay, Rich, 2022;
Rich, Houston, 2025; Velebil et al., 2025, etc.).

It should also be noted that many Asian (espe-
cially East Asian) taxa earlier placed in Sorbus s. 1.
and/or recently established genera Alniaria Rush-
forth, Dunnaria Rushforth, Griffitharia Rushforth,
Thomsonaria Rushforth, and Wilsonaria Rushforth
(2018) are now rather reliably placed in the mono-
phyletic expanded Micromeles Decne. (Mezhenska
etal., 2018; Hu et al., 2025).

Further studies will clarify the phylogenetic re-
lationships of members of that taxonomically com-
plicated group of Maleae, will probably bring some
additional changes to generic circumscriptions, and
will result in additional nomenclatural transfers.
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IToganblii HOMEHKIATYPHi 3MiHU B pogax Aria Ta Hedlundia (Rosaceae)

C.JI. MOCSKIH !, Ix. MakHUI 3, M.M. ®EJJOPOHYYK !

'THeturyT 6oraniku iM. M.I. Xonopaoro HAH Ykpainu, Byn. Tepewenkiscoka 2, Kuis 01601, Ykpaina
2 Equn6yp3bKnit KOponmiBchkumit 6oraniunmit can, Exunbypr, ormangis, Cnony4ene Koponisctso

3 Koponiscbkuit Myseit OnTapio, Topouro, Ourapio, Kanaza

Pedepar. Y Mexxax Halloi CIPOIeHOI TaAKCOHOMIYHOI Ta HOMEHK/IATyPHOI KOHIIEMIii po3MeXXyBaHHA pofiB y rpymi Sorbus
s. 1. (Rosaceae: Maleae) Ta HeflaBHIX HOMEHK/IATYPHUX 3MiH, 3iiicHeHUX y 2025 polii, MU HafjlaeMo JesKi HeoOXifHI HOMeH-
K/IaTYPHi JOIIOBHEHHSI Ta BUIIPABeHHs. 30KpeMa, Yepe3 HemoI/Isi V Haiin cTaTti 2025 poxy 6yI0 OfHOYACHO OIyO/IiKo-
BAaHO /{BI HOMEHK/IATYpPHI KOMOiHaliii, siki 3acHOBaHi Ha ogHOMY 6asumoHiMi (Sorbus paxiana Jav.) Ta CTOCYIOTBCA OFHOTO
TakcoHa: “Aria paxiana” 1a “Hedlundia paxiana”. HesBakaiouyu Ha HasBHe B HAIIOMY TEKCTi IIOSCHEHHA TOTO, IO B Ha-
IIOMY pO3yMiHHI pORy Arid B IIMPOKOMY CEHCI, Lieit TaKCOH Cmif BKmountu no Hedlundia, e Bce X BUIIARANO 5K M-
Orikaliss JBOX a/JbTEPHATUBHIMX HA3B [/ OFHOTO I TOTO XX TAKCOHA, a TAKMM YMHOM I /iBi KoMOiHarii He 6ym/1 BaJIiTHO
oIry6/1ikoBaHi, OCKiIIbKY BOHM Oy TeXHIYHO IpeficTaBlIeH] AK GpaKTIYHO albTepHATVBHI Ha3BI. BiAoBinHO, HABOOUThCA
HoBa koMbinanis Hedlundia paxiana (Jav.) Mosyakin, Fedor. & McNeill. 3po6meHo BuCHOBOK, 110 KoMbiHauis Aria colchica
(Zinserl.) Mezhenskyj 6yma BamigHo omy6rnikoBana y 2018 pori, He3Ba)Kao4uy Ha HOMIU/IKY B LMUTYBaHHI emiTeTa 6a3noHi-
Ma (“buschiana” 3amicts colchica). Hosi kom6inarii Hedlundia oravica (Velebil, Berndtovd, M. Lepsi & P. Lepsi) Mosyakin,
McNeill & Fedor. ta Aria fayana (L. Houston & T.C.G. Rich) Mosyakin, McNeill & Fedor. HaBefeHi i1 fBOX BUAIB, Helllo-
[aBHO OMMCAHUX Y popi Sorbus.

Kmrouosi cnoBa: Aria, Hedlundia, Rosaceae, HOBi KoMbiHallii, HOMEHKIaTypa, TAKCOHOMiA
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RESEARCH ARTICLE

KputuanHnii nepernisag BUZOBOTO CKIay 60pOIIHNICTOPOCAHUX IrpnbiB
(Erysiphaceae, Ascomycota) Ykpainu: Erysiphe sect. Uncinula

Bacuns IT. TEJTTIOTA
IncturyT 60Tanixy im. M.I. Xonoguoro HAH Vkpaiunu,
Byn. Tepemenkiscbka 2, Kuis 01601, Ykpaina

Anppeca ma nuctyBanust: vheluta@botany.kiev.ua

Pedepar. Lliero cTaTTero MPOKOBKEHO Cepilo Mpallb, HIPUCBAYCHNX KPUTUYHOMY IEPEI/IAAY BUAOBOTO CKIagy GOPOLIHM-
cropocsiHux rpu6bis (Erysiphaceae, Helotiales, Ascomycota) YkpaiHu Ta iXHbOrO NOIIMPEHHS Ha TepeHaX Aep>KaBy. Y Hiil
imetbcs mpo Bumm cexuil Uncinula pony Erysiphe, sii MaloTh IIOROBI Tila 3 AudepeHiiioBaHNMIY Bifl Mille/lii0 IPOCTUMMI
FaIKOMOAIOHO 3arHyTHMN ab0 XX HaBiTh CIIpaIbHO 3aKpyUYeHMMM Ha KiHIpixX mpupatkamu. Hasegeno 11 BuaiB cekuil, 3a-
peeCTpoBaHMX B YKpaiHi, Ja€TbCA IXHE MOIMPEHHS i PO3IOJII 3a perionaMy YKpaiHy, a TaKOXK K04 [Nl BU3HAYEHHS.
HaitnommupeHinmmMy BuaMu, TOOTO TaKUMIM, L0 YaCTO TPAIUILAIOTCS B 6araTbox perioHax, € abopurenti Erysiphe adunca
ta E. prunastri. 3nauno pinute peectpysanu E. arcuata, E. capreae, E. flexuosa, E. necator, E. salicis Ta E. ulmi. Jlo pigKicHux
Hanexarts E. australiana, E. kenjiana ta E. salmonii, 3Haiifieni muiue B 1-4 perioHax. BinbiricTs Bupis cexuii — qyxo3eMHi,

IIPUYOMY 3aHeCeHi B YKpaiHy BiIHOCHO HeJaBHO, IIPOTATOM CTOJIITT:, 200 X HaBiTh 3a OCTaHHI JeCATUITTA.

Knrouosi croBa: 6iopisHOMaHITHICTB, Mikobiora, notmpenHs, Helotiales, Leotiomycetes

Iiero crarrero saBepIIyeTbCA KPUTUYHMIA II€per-
N4 BUJOBOTO CKIajly Ta IOMIMPEHHA B YKpaiHi
rpubis pony Erysiphe R. Hedw. ex DC. — Hait-
6inpiioro B popui Erysiphaceae (Helotiales, Asco-
mycota). Y NoIepegHix ABOX IpalsAX MIIIOCA IIPO
IpefCTaBHUKIB Jioro cekuiit Erysiphe (Heluta,
2023a) Ta Microsphaera (Lév.) U. Braun & Shishkoff
(Heluta, 2023b). 3asmaummo, 110 3rajaHi CTarTi
IPOROBXWWIN BiiIOBiHY cepilo, sika Oy1a posIo-
JaTa HEBENVKOI0 IIpallelo, IPUCBAYEHOI PpOIaM
Arthrocladiella Vasilkov i Blumeria Golovin ex Spe-
er (Heluta, 2022). Y wmiit ctarti MU poO3IIAZaEMO

BUIOBUII CK/Iaf, Ta IOMIMPEHHA NpefiCTaBHUKIB
inmoi cexuii pony Erysiphe — Uncinula (Lév.) de
Bary. i Busu MaroTh monosi Tina 3 gudepenuirio-
BaHUMM Bifj Mil[elif0 MPUATKaMM, FauKOMOLiO6HO
3aTHYTMMMU 200 X HaBiTb CIIipa/IbHO 3aKPy4eHNMMU
Ha KiHIISIX, Ha BifMiHy Bif mpocTux Minenienopnio-
HVX IPUAATKIB y IpefiCTaBHMKIB cekuil Erysiphe un
IVXOTOMIYHO PO3Tay>KeHMX Ha BEpXiBKaX Y BUJIB
cekuii Microsphaera.

3 omnpaupoBaHol Hamu cekuil Uncinula B Ykpa-
iHi 3apeectpoBano nuure 11 Bupgis. [Jo Haiinomm-
peHilmx, TOOTO TakKuX, IO YacTO TPAIULANUCA B
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Kputnunnit nepernsp Erysiphe sect. Uncinula Yxkpainu

Mesxi paroHis "®riopu

— rpuGis Ykpainu"

Puc. 1. Paitonu @nopu epubie Yxpainu (Heluta, 1989): BJlc — Bomuucpkuii Jlicocrer, I'K — Tipcpkmit Kpuwm, I3JIC — [lo-
HenbKuit 3makoBo-mydunii Cren, 3K — 3akapnarta, 3/Ic — 3axigamit Jlicocren, 311 — 3axingne [Tonmicca, 3YJI — 3axigHo-
ykpainceki micu, KJI — Kapmarceki micu, KpJlc — Kpumceskuit Jlicocren, KpC — Kpumcpkuit Crer, JI3JIC — JliBobepex-
Huit 3makoBo-ay4gnuit Crer, JI3C — JliBo6epexxuuit 3maxkosuit Crer, JIJIc — JliBo6epesxumit Jlicocrer, JIIT — JliBobepesx-
He ITomiccsa, MIT — Marie Ionices, ITBK — IliBpennuit 6eper Kpumy, II3/IC — IIpaBobepexxuuii 3makoBo-nyunmit Crer,
I13C — IIpaBobepesxunit 3naxosuit Cremn, ITKJI — ITpukapmarceki micu, ITJIc — ITpaBo6epexxnmit Jlicocren, IIC — Ilo-
mvHoBuit Crer, P/ — Postoupki micu, C3JIC — Crapo6inbcpkuit 3makoBo-nyunuit Cremn, CPJI — CepegHbopychKi micu,
XJIc — XapkiBcewkuit Jlicocten, LIIT — Lentpanphe (IIpaBo6epexxue) [lomices

Fig. 1. Regions of the Flora of fungi of Ukraine (Heluta, 1989): BJ/lc — Volyn (Volhynian) Forest-Steppe, 'K — Mountain Cri-
mea, [13JIC — Donetsk Grass-Meadow Steppe, 3K — Transcarpathia, 3/Ic — Western Forest-Steppe, 3IT — Western Polissya,
3YJI — Western Ukrainian Forests, KJI — Carpathian Forests, KpJlc — Crimean Forest-Steppe, KpC — Crimean Steppe,
JI3JIC — Left-Bank Grass-Meadow Steppe, JI3C — Left-Bank Grass Steppe, JI/Ic — Left-Bank Forest-Steppe, JIIT — Left-Ba-
nk Polissya, MIT — Lesser Polissya, IIBK — South Coast of Crimea, II3/IC — Right-Bank Grass-Meadow Steppe, II3C —
Right-Bank Grass Steppe, IIKJI — Cis-Carpathian Forests, ITJ/Ic — Right-Bank Forest-Steppe, IIC — Polynovyi (Artemisia)
Steppe, PJI — Roztochchya Forests, C3/IC — Starobilsk Grass-Meadow Steppe, CPJI — East European (Central Russian)
Upland Forests, XJIc — Kharkiv Forest-Steppe, IIIT — Central (Right-Bank) Polissya

6araTbox perioHax Kpaium (mmoHap 15), HameXXaThb
abopurenHi Erysiphe adunca ta E. prunastri. Pige,
B 11-14 perionax, peectpysamu E. capreae, E. flexu-
osa, E. necator, E. salicis Ta E. ulmi. Y nes’situ perio-
Hax 3Halinena E. arcuata, B 1-4 — E. australiana, E.
kenjiana ta E. salmonii. Binpiicte BupiB cexuii —
9y>KO3€MHi, IPMYOMY 3aHECEHI B YKpaiHy BifHOC-
HO HeJaBHO a00 >K HaBiTh 32 OCTaHHI MeCATUIITTS.

Ynepme 6ymu Buasneni: E. necator — y 1909 p.
(Jaczewski, 1910b), E. australiana — y 1974 p. (Va-
silyeva, Mitrofanova, 1974), E. arcuata — y 1977
p. (Heluta, 1989), E. flexuosa — y 2002 p. (Heluta,
Voytyuk, 2004), E. kenjiana — y 2007 p. (Heluta et
al., 2009) ra E. salmonii — y 2015 p. (Heluta et al,,
2017). Hesiki 3 uux Bupnis (E. necator, E. arcuata i1 E.
flexuosa) Bxe ctammu sBU4aitHUMM B YKpaiHi a60 >
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B OKpeMIX ii perioHax. OueBUIHO, TAKMM >Ke TOBO-
i TOIMpPeHUM BUAOM cTaHe it E. salmonii. Y Toit
e Jac emiiToTiiiHmit posBuTox E. kenjiana, sikuit
MM B IEpIIiN IeKafi IbOTO CTOMITTA CIOCTEpiramm
B Kuesi, npunuuuscs, i Temep ueit rpub Tpar-
€TbCA TYT BiJHOCHO PiIKO, 3a MeXIi NepINX Miclb
itoro peectpaii (Kuis, YepHniriB) maiixe He Bumii-
IIOB, OJATKOBO OYB 3apeecTpOBaHVM JINIIE Ha Te-
puropii M. Opecu (Korytnianska et al., 2012).

Omnuc popy i K104 [/1s1 BUSHAUEHHS J10TO CeKIIiit
Ta BUAIB cekuiit Erysiphe i Microsphaera nopano y
nBox monepenHix Hamux crartax (Heluta, 2023a,
2023b), ToMy TYT MM HABOZMMO JIMIIe K/IHOY JJIA
BU3HAYeHHS IpeACTaBHUKIB cekuii Uncinula, 3a-
PeECTpPOBaHMX B YKpaiHi, Ta iXHill CIMCOK 3 omnuca-
MU, BUJJaM¥ POCIIMH-)KUBUTEJIIB Ta PO3IOMI/IOM 3a
perionamu. ITommupeHnHsa BupiB rpu6iB mogaeTbcs
BI[JIOBITHO /10 paliOHyBaHHA, 3allpOIIOHOBAHOTO
myst "®nopet rpr6oB Yrpaunst' (Heluta, 1989). s
3PY4YHOCTI YMTaYa MU ITIOBTOPIOEMO KapTy pailoHiB
Ykpainn (puc. 1), HaBefieHy B HOIEpPeJHIX HAIINX
crartax (Heluta, 2022, 2023a, 2023b). Ha niit mo-
Ka3aHo MeXi pailoHiB, a B mignucax posmmndposa-
HO CKOpOYeHH: ixHix Ha3s. OfHaK 3a3HAYNMO, IO

BiflMOBiHO 0 pe3ynbraTis focmimkens A.II. Jigyxa
ta 10.P. lllensara-Coconka (Didukh, Shelyag-Soson-
ko, 2003) My TYT fewio 3MiHIOEMO 3axiZHY MeXY
ITpaBobepesxnoro Jlicocrey.

HaBenene HamMmu 3arajibHe MOLIMPEHHA IIpef-
cTaBHUKIB cekuii Uncinula 6asyerbcst Ha Bigomo-
CTAX, B3ATUX 3 YMCIICHHMX PEeTiOHA/IbHUX CTarTell,
BiJOMMX HayKOBMX 6a3 jaHux mpo rpubu (Amano,
1986; Farr et al., 1989), a Takoxx Hu3Ku MOHOTpaciy-
Hux npanb (Golovin, 1949; Vasjagina et al., 1961;
Blumer, 1967; Junell, 1967; Sandu-Ville, 1967; Beno-
is, Karpova-Benois, 1973; Bunkina, 1978; Akhun-
dov, 1979; Gaponenko et al., 1983; Gorlenko, 1983;
Salata, 1985; Chen et al., 1987; GrigaliGinaité, 1990;
Fakirova, 1991; Plantae..., 1991; Paulech, 1995;
Sharma, Khare, 1995; Simonian, 1996; Shin, 2000;
Rankovi¢, 2002; Braun, Cook, 2012; Hirylovich,
2016). 3 MeTOI CHPOLIEHHS TEKCTY Ta 3MEHIIEH-
Hs JI0r0 00CATy HOFAIOTHCS JIMINe CUHOHIMM, Hif
AKMMM B YKpaiHi Hajl4acTille HaBOAMBCA TOM YU
iHmMiT TakcoH. BcA cMHOHIMIKa HOCTYIIHa B MO-
Horpadii V. bpayna i P. Kyka (Braun, Cook, 2012)
Ta Ha eIeKTpPOHHOMY pecypci Index Fungorum
(https://www.indexfungorum.org/).

Knrou mia BusHaYeHHA BUIIB CEKIIil

1. Ilpupatku cenrroBati, 3 1-9 nmeperopopkamn, 10HaIMEHIIE B HYDKHII TIOTOBUHI 3a6apBrieHi .. ... .. 2
— Ilpupatku 6e3 meperopofioK, iHKO/M 3 OJHIEI [1epPeropoiKO B 0a3asbHill YaCTVHI, 3HAYHO pijlie 3

nBoMa, 6e3bapBHi a60 X 3abapBiIeHi nuIIe TPV OCHOBI

2. Konifienocri ny>xe MiHMuBi 3a BOBXMHOIO, Bixg 40 1o 400 MKM, ixHi 6a3anbHi KIiTMHM CKpydeHi B
cepelHiit 4y HYDKHIN yacTuHi, 25-160 MxM 3aBp. [IpugaTky noBri, Ko 6 fiaMeTpiB Xa3MoOTelilo 3aB[., 3 4-9

neperopogkamu. Ha Bugax pogunu Vitaceae ... ... ..

......................................... 7. E. necator

- Konigienocui snaqyHo xoporu, 10 90 MKM 3aBJ., 6asaibHi KIITMHM OPAMi 94U TPOXM 3BUBUCTI IIpK
OCHOBI, 10 55 MKM 3aBp. [IpupgaTku Koporui, fo 1-2 giameTpisB XasMorelito, 3 1-3, spigka 4 neperopop-
kamu. Ha BepxHiil TI0JI0OBMHI IJIOZOBOTO TijIa € IPUAATKU SPYTOro THUIY (3a/IMIIKK SAKipHUX rid; AMBUTK-
cs1y Bigbutomy citni). Ha Bupax pony Lagerstroemia (Lythraceae) .................... 3. E. australiana

3(1). [TpupaTky mepeBaXKHO eKBATOPia/ibHi, IHKOIM PO3TAIIOBAH] elj0 BUILIE, TUIle OFHOTO TUILY . ... 4
- KpiM 3Bu4YaliHuX 3arHyTUX Ha KiHIAX eKBaTOpia/bHMX IPUATKIB Ha BEpXHill MOJTOBMHI Xa3MoTe-
it (auBuUTHCA Y BifbuToMy cBiTai!) mpucyTHi sAKipHi ripu abo x ixHi 3amnmky (CTepKHenoAiOHi mpu-

TATKIL) oottt e e e e e e e e e

4. ITpupatku y Benukiit kinpkocri (monag 40, o 120-150 i HaBiTh 6inbine). Cymxu Bif 4 no 15. Ha Bupax

pomuuu Salicacede ............... ... i

- IIpupatkiB 3HaYHO MeHIIe, 1o 25. CyMOok MeH1Ie, fo 8. Ha BujjaX iHIIMX POAMH ..................... 7

5. Ilpupatky KOpOTKi, IepeBa’kHO [J0 OJHOTO JliaMeTpa Xa3MOTeL[il0 3aBJOBXKKH, IHKO/IM [OBILI, aje He
nepeBMUINYIOTh 1,5 AiaMeTpa IJIOOBOrO Tila, PO3TAIlOBaHi JIello BUIE €KBaTOPa, BiIXOAATh He TOPU3O0H-
TaJIbHO, a Il KyTOM IIoHaj 40°, ToMy 3i0paHi y BUITIAAI BiHOYKa, Majbke OJHAKOBOI TOBLIMHY IIO BCiil
TOBXMHi ab0 5K TPOXM NMOTOBLIYIOTHCS KO OCHOBU. IlepeBaskHO Ha Salix caprea, i ribpupax Ta 6MM3bKUX
53 701 2. 4. E. capreae
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- IIpupaTkm mosii, fo 3 miamMeTpiB Xa3MOTeLlil0, eKBaTOpiabHi, BiIX0OJATh Bifi IZIOZOBOTO Ti/la Iepe-
B2)XHO TOPM30HTAIBHO, MailXKe O[HAKOBOI TOBIMHMU IT0 BCilt MOBXMUHI 260 X Tpoxm MOTOBILYIOThCA O

BepxiBKM 4 ocHoBM. Ha Bupax popis Populus ta Salix

6. IlpupaTku fopiBHIOIOTH 1-3 HiaMeTpaM Xa3MoTellito 3aBgoBXKM. CyMKH IepeBa>kHO 4—6-, iHKomu 3-

uy 7-cnoposi. Ha Bugax poxy Populus ..............

......................................... 1. E. adunca

- Ilpupatkn xoporu, go 2 giamerpiB xasmoreniro. Cymkn 3-4-, pigue 5-crnoposi. Ha Bupax ponmy

Salix o

........................................... 9. E. salicis

7(4). [TpupaTKy HOMITHO HOTOBIYIOTHCS B HAIPSIMKY [0 BepxiBku. Ha Bumax pony Ulmus (Ulmaceae) .

........................................... 11. E. ulmi

- IIpupatky npr6IM3HO OFHAKOBI 10 BCiil JOBXMHI (KpiM caMoi BepXiBKM), TPOXY MMOTOBIIYIOTHCS 1O

OCHOBM 200 X JIe[iBe TOMITHO /{0 BEPXIBKM ..........

8. IIpuparku Ha caMmiit BepxiBui (y cmipanpHill YacTVHI) pi3KO IOTOBINYIOTHCS, KiHIleBa yacTuHa 1,5-2
pasu 3ropHyTa B IMpoKy cripanb. Ha Bupax popy Ulmus (Ulmaceae) ...................... 6. E. kenjiana
- Kinnesa yactuHa mpujatka Maibke He norosieHa. Ha Bupax ponis Fraxinus ta Syringa (Oleaceae). . ..

....................................... 10. E. salmonii

9(3). Ilpuparku moBri, JopiBHIOWTH 1,5-4 niamMerpam xasMorenito. Ha BepxHiil 4acTMHI I/I0[J0BOTO Tina
€ HOpMaJIbHi Ta BKOpoueHi sAKipHi ripu. Cymku 4-6-cnioposi. Ha Carpinus betulus (Betulaceae) .. ..........

......................................... 2. E. arcuata

- IIpupatku xoporuii, 0,5-1,5 giameTpa Xa3MoTeLi0, iHKO/IM TpoXy OB, fo 2 giameTpis. Ha BepxHiit
MIOJIOBMHI IIJIO{OBOTO Ti/a € JIMIle CTEP>KHENOAIOHT 3aIMIIKNA AKIPHUX TiD . ..o 10

10. ExBaropianbHi IpUAaTKM IIOMITHO IIOTOBIIYIOTHCS O BEPXiBKI, Y BepXHilt IIOTOBMHI 3Ur3aromnozio-
HO 3BMBMCTI, CTep>KHI IpMATKa HaBiTh IBUHTONOAIOHO mokpydeHi. Ha Bupax popnis Aesculus ta Sapindus

(Sapindaceae) .................cccociiiiiii

........................................ 5. E. flexuosa

- ExBaropianbHi IpuaaTky Majke HEIIOMITHO HOTOBIIYIOTbCS [0 BepXiBKM, OiIbII 4y MEHII IIpsAMi, 3UT-
3aro- i 'BUHTONORIOHO He nokpy4eHi. Ha Bupax pony Prunus s. . (Rosaceae) .................. 8. E. prunastri

Erysiphe sect. Uncinula (Lév.) de Bary, Abh.
Senkenb. Naturf. Ges. 7: 412. 1870

Uncinula Lév., Annls Sci. Nat., Bot., sér. 3 15: 151,

133.1851.
= Uncinuliella R.Y. Zheng & G.Q. Chen, Acta Mi-

crobiol. Sin. 19(3): 283. 1979.

Tunosuit Bup;: Erysiphe ulmi Castagne.

Cekuis 06’ennye Bunm pony Erysiphe 3 mnopno-
BUMHU Timamu, 1[0 MaiTb audepeHIiiioBaHi Bif
MiLIe/IiIo POCTi MPUJATKM, AKi 3aKIHUYIOTbCA Tad-
KOMOAIO6HO 3arHYTMMM 4M HaBiTh CIipaabHO 3a-
KpyueHuMH BepxiBkamu. Ilapasutm mnepeBa)xHO
Iepes Ta yarapHukis. B Ykpaini numre 11 Bupis.

1. Erysiphe adunca (Wallr.) Fr. — epusude
ragyKyBara

Erysiphe adunca (Wallr.) Fr., Syst. mycol. (Lundae)
3(1): 245. 1829 = Uncinula adunca (Wallr.) Lév.,,
Annls Sci. Nat., Bot., sér. 3 15: 151. 1851.

= Uncinula salicis f. populorum Rabenh. in Jacze-
wski, Karm. opred. gribov, 2. Muchn.-ros. griby
(Leningrad): 384. 1927.

Miuenii OBOCTOPOHHII Ha JUCTKaX, 6imnii,
YiTKMMU IULAMaMH, 1O 3/IMBAlOThCA B CYL|IIbHUI
HAJIIT, YaCTO 1JiTKOM BKPMBA€E BCIO IIOBEPXHIO ypa-
JKEHOI JIMCTKOBOI IUIACTUHKY, J0Ope pO3BMHEHNI],
6opOUJHMCTI/H71, IMi3Hille IIiBYacTuUil, IepeBakHO
IIiNnbHUI, Tipy [0 8 MKM 3aBTOBLIKM. Ampecopii
fomaTeBi, 6araronomaTeBi 0 KOPATOMOAiOHUX,
po3TaIoBaHi MO OfHiit ab0 X CYNPOTMBHO Ia-
pamu. KoHiflieHOoclli yTBOPIOIOTbCS Ha BEpPXHbO-
My OoLji MaTepuMHCbKOI KIiTMHM, OiIbII-MeHUI Y
LeHTpanbHiit 1 yactuni, 70-110(-150) Mxm 3aBp.,
6asanpHi KIITHHM DWTHAPUYHI, Tpsami abo ferro
BuKpuBieHi, 40-70(-110) mxm 3aBz. Koninii yTBO-
PIOIOTbCA IO OJHIN, BUFOBXEHOEIICOIAHI, IO
Marbke UWIHAPUYHUX, (22-)25-37(-40) x 11-22
MKM, BifIHOLIEHHSA NOBXWHM [O LIVPUHU B MeXKax
1,5-2,5, mnpopoCcTKu Oi/IbIII YY1 MEHIII TepMiHaIbHi,
KOpPOTKi, ixHi ampecopii 6araronomaresi. Xasmo-
tenii 4mcieHHi, poskupani abo 3ibpani B rpymn,
KOPMYHEBO-4YOPHi, HaIiBKy/IACTi, CUIbHO BJaB-
neni sHusy, (90-)110-170(-190) mxm y piamerpi.
Knituay mnepupilo HempaBWIbHO 6araToKyTHi
0 OKPYI/INX, ApiOHi, 10 20 MKM y IOIepeYHUKY.
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[TpupaTky 6ibII-MeHII eKBaTOpia/lbHi, Jy>Ke 4uc-
neHHi, o 150, iHKo/MM HaBiTh Oinble, >KOPCTKi 260
Hel[0 THYYKi, IpsMi 4 TPOXM JYTONOAiOHO [0-
ropu 3irHyTi, TOMy HifHIMalOTbCA HAJ Millemiem,
MOXYTb TEPEeIUITaTUCA 3 NpUAATKaMu CYCiIHiX
IJIOIOBUX TiJI, NMOPiBHAHO KOPOTKi, JOPiBHIOIOTbH
1,5-2(-3) miameTpam Xa3MOTeI[il0, iHKOU KOPOT-
mri, 7o 11 MKM 3aBT., Mali>)ke OJTHAKOBOI TOBIIVHU
IO BCill JOBXMHI a00 >X TPOXM IOTOBIIYIOTHCA
TIOBEPXY, HECENITOBaHi, 3pifika 3 OJHIEI CENTOI B
HIDKHIT 4yacTuHi, 6e30apBHi, mpocTi, Ha KiHISIX
raukypari o cmipasbHO 3akpy4eHMX (O OFZHOTrO
06epTy), KiHYMKM He IOTOBILEHi, {HKOMM HaBiTh
3By>keHi. Cymku mo 4-15, enincoingni, o6epHeHO-
sIT1IeTIoNi0Hi, mepeBayKHO Ha KOPOTKill HiKII abo
6e3 Hel, (45-)55-70(-90) x (25-)30-45(-50) MKM,
3-6-cropoBi, inkonu crnop 7. Criopu enincoigxi go
ainenoniounx, (18-)20-30(-33) x (9-)10-17(-18)
MKM, 6e36apBHi.

Ha wuncnennux Bugax popy Populus L.
(Salicaceae). Tun Ha Populus cf. nigra L., ®paHmis.

ITomnpenns B Vkpaini. Ha Populus balsami-
fera L. — TI3C (Korytnianska et al., 2012). Ha P.
deltoides Marshall — XJIc. Ha P, italica (DuRoi)
Moench — 3V71, JI3JIC, I1BK, ITJIc, LTI (Namysto-
wski, 1914; Tselle, 1925; Morochkovskyi et al., 1969;
Heluta, 1989, 1995, 1999b, 2000; Dudka et al., 2004,
2009a). Ha P. nigra L. — I3JIC, 3K, KIJI, JI3JIC,
JI3C, JUc, JIIL, I1JIc, C3JIC, XJIc, LIIT (Zweigbau-
mowna, 1918; Tselle, 1925; Lavitska, 1949; Moroch-
kovskyi, 1953; Kharkevych, 1959; Marchenko, 1963;
Morochkovskyi et al., 1969; Heluta et al., 1987,
1992; Heluta, 1989; Solomakhina, Prudenko, 1998;
Prydiuk, 2000; Dzhagan et al., 2008; Holubtsova,
2008; Dudka et al., 2009a, 2009b, 2019; Yakovlyeva,
2020; Luchnikova, 2021). Ha P. nigra x P. suaveo-
lens Fisch. — I1JIc. Ha P. tremula L. — T'K, 3JIc, KJI,
KpJlc, JI3J1C, JI3C, JUIc, JIII, ITJIc, CPJI, XJlc, TII1
(Potebnia, 1916; Tselle, 1925; Lavitska, 1939; Ra-
yevska, Komaretska, 1949; Morochkovskyi, 1956a;
Bukhalo, 1961; Morochkovskyi et al., 1969; Heluta,
1989, 1995, 1998, 1999a; Burdyukova et al., 1992;
Solomakhina, Prudenko, 1998; Havrylo, 1999; Pry-
diuk, 2000; Dudka et al., 2004, 2009a, 2009b, 2019;
Dzhagan et al., 2008; Holubtsova, 2008; Heluta et
al,, 2016, 2019). Ha Populus spp. — I3JIC, C3JIC,
XJIc (Kharkevych, 1949; Morochkovskyi, 1956a).

3aranbHe molMpeHH:A. €Bpona: ABCTpis, bernb-
ria, bimopycse, bonrapisa, Bennka bpuranis, [Janis,
Ecronis, Icnanis, Itania, JIatsis, /Iutsa, Higepnan-
mu, Himewyunna, Hopseria, Ilonpuia, Ilopryranis,

190

P®, Pymynis, Cepb6is, CroBauyunna, YropiumHa,
Vkpaina, @innanpisa, Opannis, Yexid, lserinapis,
IlTBenis, TypeuunHa; Asis: Asep6aiimpkan, Bipme-
Hig, Ipysia, Iupis, Ipan, Kasaxcran, Kupruscras,
Kurait, Kopes, Mouronis, [Takucran, P® (IliBHiu-
nun Kaskas, [lamexkuit Cxij Bif miBgeHHOI YaCTUHN
10 Maragmancbkoi 0671., BKaodaouu nisgensb Caxa-
niny ta Kamuarky, niBgennnit Cubip iy Antato i
3abarikamis mo Bimoiiceka, Ypan), TampkukncraH,
Typeuunna, TypxmenicTas, V36ekncran, SAnonis;
A¢puka: €runer, Mapoxkko; IliBHiyHa AMepuka:
Kanapa, Mexcuka, CIITA (Bkouaroun AsCKY).

Ha npepcraBuukax popnuan Salicaceae 8 €Bpo-
ni TpuBanuit yac HaBopmau (Salata, 1985; Braun,
1987; Heluta, 1989; Grigalitnaité, 1990; Fakirova,
1991; Paulech, 1995, ta in.) nuuie ogys Bug 60pori-
HUCTOPOCSHMX IpubiB — Erysiphe adunca. Opnax
Y. bpays Ta P. Kyk (Braun, Cook, 2012) BigHOBIIO-
foTb ommcauuit mwe O. [lekangoneM, anme 3a0yTuit
E. capreae, skl y CBOEMY PO3BUTKY OB sI3aHMUIL
Hacamnepern 3 Salix caprea. Ilisuinre, y pesynbra-
Ti MOJIeKY/IAPHO-(DIIOr€HETUYHOTO ITOCTiIXKEHHS
(Darsaraei et al., 2021b), 6yn0 migTBepmKeHO BU-
TOBUII CTaTyC LIbOTrO Irpubda, a TAKOXK LOBEIEHO, 110
E. adunca now’s3aHuii nuie 3 Bugamu popy Po-
pulus L. Pemity 60pOIIHNCTOPOCSHUX TpubiB, 110
B €Bpomni MapasuTyTb Ha IpefCcTaBHUKAX POAY
Salix L., ane mopdosnoriyHo i reHeTUYHO He Bifi-
nosifaoTs E. capreae, 6yno BifHeCeHO IO TaKOX
omucanoro O. Hekauponewm E. salicis. Yci Tpu Bupgn
MopdororidHo KoBomi 61m3bKi (puc. 2), ofHaK ix
MOKHa JIETKO PO3Pi3HATM HaBiTh Ha HEBENINMKUX
361/IbLIIEHHAX MIKPOCKOIA IpM CIIOCTEPEXEHHI y
Bigburomy citni. B E. capreae HajikopoTuii mpu-
maTKy (IepeBa’kKHO IO OGHOTO JiaMeTpa Xa3MoTe-
Iif0 3aBJJOBXXKM, IHKO/IM [JOBIII, ajie He TIePEBUIILY-
10Th 1,5 JiamMeTpa IUIOZOBOTO TiNa), po3TalloBaHi
Telo BUILle eKBATOPA, BiIXOAATh He TOPU3OHTAIb-
HO, a Hify KyToM noHan 40°, ToMy 3i6paHi y BUITLA-
ni Binouka (puc. 2C). Ha Bigminy Bip nBox iHmumx
BUJiB, JOBXNMHA NPUIATKIB Ha IJIONOBOMY Tii
TyT foBoni mocrtiitHa (puc. 2D). B Erysiphe adu-
nca ta E. salicis mpugatku exBaTopianbHi, 6inbin
Yy MEHII TOPM3O0HTa/NbHi, OHAaK MOXXYTb TPOXM
3TMHATUCA 1 BIIXOAUTHM Bif IIJIOZOBOTO Tijla Bropy
nig kytom o 30°, HepifKko MPUTUCHYTI 0 Mille-
JIIF0 9M TIOBEPXHi JIMCTKA, IIOMITHO JIOBIII, 3HAYHO
BapiroioTh 3a foBxMHOW (puc. 2A, B, E, F). 1li nBa
BV JIeTIIE PO3Pi3HUTM 3a KiNbKicTio crop (BoHa
MeHua B E. salicis). Jlo Toro >, BOHU IIOB fA3aHi 3
BUZiaMy pisHUX popiB Salicaceae.
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Puc. 2. Xasmoreuii Erysiphe adunca 3 Populus tremula, KW33289 (A, B), E. capreae 3 Salix caprea, KW15011 (C, D) ta
E. salicis 3 S. acutifolia, KW16457 (E, F). Posmip mrrpuxa: 200 MKM, /151 BCIX 300paskeHb 301/IbIIEHHST OHAKOBE.

Fig. 2. Chasmothecia of Erysiphe adunca ex Populus tremula, KW33289 (A, B), E. capreae ex Salix caprea, KW15011 (C, D)
and E. salicis ex S. acutifolia, KW16457 (E, F). Scale bar: 200 pm, same magnification in all images.
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2. Erysiphe arcuata U. Braun, S. Takam. &
V.P. Heluta — epusude gyracra

Erysiphe arcuata U. Braun, S. Takam. & V.P. Heluta,
Schlechtendalia 16: 99. 2007.

Oidium carpini Foitzik, in Braun, The Powde-
ry Mildews (Erysiphales) of Europe (Jena): 222.
1995.

Uncinula carpinicola auct. p.p.

Miueniit IBOCTOPOHHIN Ha JIMCTKAX, JIIIIIE PO3-
BYHEHMII HA BEPXHbOMY 6011i IMCTKOBOI IVTACTVHK,
MaJIOIIOMITHMIT Ha HYDKHBOMY OOL, iHKOMM CIpM-
4nHIOE JehopMalil JINCTKIB, cipyBaTuit, Ipu CUIb-
HOMY Ypa)keHHI O1/11il, I/IIMaMI, 110 37IMBAIOThCS B
CYLZIbHMI HAJIIT 1 BKPMBAIOTh YCIO IIOBEPXHIO JINCT-
KOBOI IVIACTVHKY, 3 PO3TAIYXKCHNX CEITOBAHVX rid
TOBILMHOIO 10 7 MKM. Amipecopii romaresi, o 6ara-
TOJIONIATEBUX, IHKOMM I[i/TiCHI COCKOIOiOHi, posTa-
IIOBaHi IO OffHiiT @60 CYyNpOTMBHO B mapax, o 14
MKM Yy TonepedHuky. KoHimieHocui yTBOprO0OTbCA
Ha BepXiBILli MaTe€pMHCHKOI K/IIiTMHY, IIEPEBAKHO B
CepenHiil 11 YaCcTUHi, IPAMOCTOAY], OB YM MEHII
npsMi, 3pigka 3irHyTi a60 Tpoxu 3BMBUCTI, 6a3ab-
Hi KTTUHY OUIHAPUYHI Y TPOXU MOTOBIYIOThCSA
noBepxy, Ao 70 MkM 3aBp. KoHigii yTBOPIOIOTbCA
II0 OfHIN, 3pifKa 3a/UIIAIOTbCA B KOPOTKUX JIAH-
LI0KKaX, BUIOBXXEHOEIIICOIHI, UVUIIHAPUYHI, iH-
KON sAilie- 4i OOYKOIomioHi, 25-45 x 10-19 mMxwM,
CIiBBiJHOIIEHHA NOBXWMHM JO TOBLIVHM B MeXax
1,5-3,0, mpopocTKY MalKe TepMiHa/IbHi, BiJj KOPOT-
KIX [JO CEpeNHbOI NOBXMHMU, IXHi anpecopil mepe-
Ba)XHO 06araTosonaTeBi Ha KOPOTKMX Ta LimicHi a6o
MaJIOJIOIATeB] Ha JOBLIMX IIPOPOCTKaX. Xa3MOTelil
po3kypaHi o 3i0paHuX y IpyIy, KOPUYHEBO-4OP-
Hi, HamiBKy/mAcTi, (75-)80-115(-135) MkM y piame-
tpi. Kimitnan nepupito HermpaBuM/IbHO 6araToOKyTHI,
OKpYITI, O HempaBuwibHOI Qopmu, o 25 MKM Y
nonepevyHyky. IlpupaTku exksaropianbHi, mo 6-25,
yacrime 1o 10-20, rHyYKi, IIepeBa)KHO AYracTi 4
HaBiThb TPOXM KOJIIHYACTi, IHKO/IM MaibKe NpsAMi, 3a
TOBXIHOIO IOPIBHIOKTH 1,5-3 miamMeTpaM XasMoTe-
1ifo, iHKomu koporiii abo o, 10 360 MKM, 10 8
MKM 3aBT. Oi/11 OCHOBM, iHKO/IM MOTOBILIYIOTBCA [0
BepxiBKM 10 10 MKM, 3 OfiHi€I0 6a3a/IbHOIO CEITOIO,
6e36apBHi 260 >k KOpUYHIOBATi 617151 CaMOl OCHOBMU
(HwKYe cemTn), IpOCTi, 3pifika CTep>KeHb IpUJAT-
Ka miIuThCA HpI/I6HI/[3HO B CepefHill 4YacTuHi, Ha
KIHIISIX IIiJIBHO TayKyBaTi 0 CIIipajbHO 3aKpyde-
HMX 4YM MaJDKe TBUHTOIONIOHUX, 3aKiHYeHHs He
IIOTOBILEHI ab0 JlenBe IOTOBIIEHI, IHKOIN TpOXu
Oifblile ITOTOBIIEHI; HA BEPXHIll YaCTUHI IJIOGOBO-
TO Ti/Ia TPaIIAIOTbCA B HEBEMKIN Ki/IbKOCTI, Bift 3
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mo 10, nobpe po3BuHeHi ab0 X OLIBII-MeHII pexy-
koBaHi sAKipHi ripu. Cymkn mo 4-10, umpoxoerni-
HCOifHI, sATiLlenoniOHi, Ha KOPOTKiit HiX, (45-)50-
60(-65) x (30-)35-45(-50) MKM, 2—6-, IepeBaYKHO
5-criopoBi. Criopy emirncoifHi, [0 AenomibHmx,
15-25(-28) x 10-17(-19) mMkM, MariKe 6e36apBHi.

Ha Bupax pony Carpinus L. (Betulaceae). 3Ha4no
3HIDKYE IEKOPAaTMBHI AKOCTI POCIMHU->XUBUTEIA,
sKa BMKOPMCTOBYETBCA B O3€/IeHEHHI Hace/leHNX
HYHKTiB YkpaiHu npy (opMyBaHHI XMBOILIOTIB.
Tun na C. betulus L., YkpaiHa.

INomupenus B Ykpaiuni. Ha Carpinus betulus —
Bllc, I'K, 3K, 3Jlc, 311, KJI, IIBK, II3C, IlIc, IJII
(Heluta, 1989, 1999b; Solomakhina, Prudenko,
1998; Braun et al., 2006; Dudka et al., 2004, 2019;
Dzhagan et al, 2008; Kravchuk, Prosyannikova,
2013; Heluta et al., 2016, 2019; KopurHsaHcbKa,
2015; Prosyannikova, Ivakhnenko, 2020; Heluta,
Anishchenko, 2021; Tiupova, Novgorodsky, 2022).

3aranpHe momupeHHA. €spona: ABcTpid, bino-
pychb, Benuka bpurania, Himewyunna, ITonbuya, Py-
MYHif, Cep6iﬂ, CrnoBauyunHa, YropmmHa, YKpaiHa,
Opanuyiga, Yopuoropisa, Ileennapia; Asis: Asep-
6aripkan, Bipmenis, Ipan, SmnoHis.

Bup 3HalieHo HaMy B YKpaiHi JOBOJIi JJaBHO —
15 BepecHs 1977 p., na tepuropii Kpumy (Heluta,
1989). OnHak Ha 3pas3ky Oyna anamopda rpuda 3
pony Pseudoidium i nuiie Kinbka He 30BCIiM 3pinux
IIJIOOBYX TiJT 3 IpUJAaTKAMM, 1[0 Ma/IM 3aKPy4eHi
alikajabHi YacTuHu. Byno 3sposymino, mo 1e Bup
3 pony Uncinula (3apas Erysiphe sect. Uncinula),
OJHaK Jioro ineHTM(ikalis o BUAY 3a TaKUM Ma-
TepiasioMm Oyma HeMOX/MMBOI0. OCKiNbKM Ha TON
vac Ha rpabi B fnownii 6ys Bimomnit rpu6 Uncinula
carpinicola Hara, My mpumnyctmim, 1o Haul 3pa-
30K MOXXe HajexXaTu o upboro supy. Ilisnime, y
1980-1 pokm, Takuit camuit rpu6 Mu 36upanu B
pi3HUX perioHax YKpaiHm, aje BiH OyB IpefcTaB-
neHmit Tinbku aHamopdoro. Ilpuyomy 3 1983 p.
rpub pO3BMBABCsA LIOPIYHO Ha >KMBOIUIOTI 6ist
Incturyry 6oranikm im. M.I. Xomomnoro HAH
Ykpainu (KuiB), ToMy MM HOCTIilfHO 3a HUM CIIO-
crepiranu. JIumte B 2005 p. Ha ypa>keHUX POCTMHAX
MacoBO yTBOPMINCA IUIOAOBI Tima. Toro >x poxy
rpu6 B TenneoMop¢Hiit crafil My 3i6panm i B iHIINX
nokamiterax Kuesa ta y Bomucpkiit 06m1. LlikaBo
BifIMIiTMTH, IO JIOTO IJIOOBI Tia Oyn10 3HalAEHO
B 2004-2006 pp. i B meKinbKOX iHIMUX KpaiHax €B-
pormn — binopyci, Himewunni, [Tonpmi, Crosay-
uyHi, Yropuusi ta [IIBeituapii (Braun et al., 2006;
Vajna, 2006, 2007; Wolczanska, 2007; Hirylovich,
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Lemeza, 2008; Pastir¢dkova et al., 2008; Jage et al.,
2010; Mulenko et al., 2010; Bolay, 2013; Hirylovich,
2016), 3HauHo misHime — me B Pymywnii (Chinan,
Manzu, 2021), nosropro B HimewunHni (Bresinsky,
2016; Kruse et al., 2020), a TakoXX 1 mo3a MeXamu
€sponn, B Asepbaiimxkani (Abasova et al., 2018) ta
Ipani (Darsaraei et al., 2021a ). ITopiBHsIHHS €BpO-
NeMICPKUX MaTepialiB 3 ANOHCBKMMM i3 3aCTOCY-
BaHHAM MOJIEKY/IAPHO-(Di/IOTeHeTUYHNX MEeTOfIB
OO3BOJIM/IO BCTAaHOBUTHU, IO B fmOHII Ha Bupax
rpaba iCHye KOMIUIEKC OKpeMUX BUAIB, NPUYOMY
IesiKi BUABWINCS HOBUMM JUISL Hayky, a omyc U
carpinicola (Erysiphe carpinicola) 6yB ribpugHuUM
(Braun et al., 2006). Yci eBpomeiicbki MaTepiamm
HaJIeXKaJlu 0 OJHOTO BUJY, SIKUI OY/IO OIMCAHO 5K
E. arcuata. Bin xe 6yB 3Haiigennit i B nonii Ha C.
tschonoskii Maxim. OTxxe, 11 BIJ| CXifHOA3il1ChKO-
TO IIOXOKEHHs, SIKMII HOBTUII Yac pO3BUBABCS B
€spori nuie Ha crafgil aHamopdu. 3apas BiH Ha-
JeXUTD JI0 3BMYAMHMX B YKpaiHi BUIiB i Tpanis-
€TbCsl He TUIPKM B LITYYHMX HACAIKEHHSAX, a i
NPUPOJHIX JTicax.

3. Erysiphe australiana (McAlpine) U. Braun &
S. Takam. — epusude aBcTpaniiicbka

Erysiphe australiana (McAlpine) U. Braun & S. Ta-
kam., Schlechtendalia 4: 17. 2000 = Uncinula
australiana McAlpine, Proc. Linn. Soc. New South
Wales 24: 302. 1899 = Uncinuliella australiana
(McAlpine) R.Y. Zheng & G.Q. Chen, Acta Bot.
Yunnanica 4(4): 364. 1982.

Minerniit [BOCTOPOHHIN Ha JMCTKAaX, MOJIOAMUX
IIArOHaX i CYLBITTAX, IPU3BOAUTD IO IXHBOI fledhop-
Malii, 6imii, CYL/IBHMM Ha/lIbOTOM, 60p0UJHMCTI/H71,
misHile iiB4acTuit, 3 rid TOBIIMHOW [0 7 MKM.
Armpecopii nomareBi, 0 6araronomnaTeBux, pos-
TallOBaHi 10 OJHIl, iIHKO/MM CYIPOTVBHO B Iapax.
KonigieHoc1i yTBOPIOIOTbCA Ha BepXiBlli MaTepyuH-
CbKOI KJIITMHM, IIEPEBAXKHO B CEPeNHiil 11 YacTuHi,
pAMOCTOAYl, 0 90 MKM 3aBp,., 6a3asbHi KIiTUHI
IpsAMi 4M TPOXM 3BMUBUCTI IIPM OCHOBI, JOBXXM-
HOW 10 55 MKM. KoHifii yTBOPIOIOTbCA IO OfiHIIA,
BUJIOBXXECHOEJIIICOINHI 10 MalbKe UMIiHIPUYHUX,
(25-)30-40(-45) x (12-)14-18(-20) MKM, CIiBBif-
HOIIIEHHS JOBXIMHM [0 TOBIIMHU B MeXax 1,7-2,7,
NPOPOCTKYM TepMiHa/lbHIi, Bil KOPOTKUX IO Cepefi-
HbOI JOBXKXVHY, IXHi arpecopii mepeBakHo Gararo-
jonareBi Ha KOPOTKMX Ta LijticHi ab0 Majoyonare-
Bl Ha OBIINMX IPOPOCTKaX. XasMOTelii pO3KN1aHi
Io 3ibpaHux y rpymy, HamiBkynacti, (70-)90-125
(-140) mxm y piamerpi. KnitmHnm mnepupiro

HeIIPaBUIbHO 6aratoKyTHi, 7o 20 MKM Yy TOIeped-
HuKy. IIpupatky gBOX THUIIB — JOBIi i Ha KiHIAX
3aTHYTi Ta KOPOTKi CTep)KHeMOAiOHi: mepi 6inbIu-
MEHII eKBaTopianbHi, Mo 5-30, vacrimwe mo 10-25,
JKOPCTKI 0 THYYKUX, IIPAMI, IIOTHYTI /10 JIEII0 3BU-
BUICTUX, KOPOTKi, 10 1-2 giameTpiB XasMmorelir, 10
10 MKM 3aBT. 6i/1s1 OCHOBH, Gi/IbIII-MEHII OJHAKOBOI
TOBIIMHY IO BCiil JOBXWHI 00 TPOXM 3BY>KYIOTb-
Cs1 0 BepXiBKM, 1-3(-4) pasy cenToBaHi, B HIDKHI
IIOJIOBVHI KOPMYHEBI, HA KiHIAX LIiIIBHO Ta4YKyBarTi
JI0 CIipa/IbHO 3aKPY4eHNUX 4M MarKe I'BUHTOIOAI0-
HUX, He MOTOBILeHi; CTeP)KHEeNORiOHI PUAATKU Y
BEPXHIill 4acTNHI IJIOFOBOTO Tila, mo 10-25, npami
a00 3irayTi, Maj>Ke UVUTIHAPUYHI 60 X 3BY>KYIOTb-
¢ JO BepXiBKM, KOpOTKi, 10-20 x 2,5-5,0 MKM, He-
cenToBaHi, 6e36apBHi. Cymkn mo 3-6, cupsyi abo
Ha KOpOTKilt HiXni, 40-65 X 30-50 mkMm, 5-8-cmo-
posi. Criopu emincoingHi, o sitnenonionmx, 18,0-
25,5 x 10-17 mKMm, 6e36apBHi.

Ha Bupax pony Lagerstroemia L. (Lythraceae).
Moxe 3HauHO 3HIDKYBAaTU [€KOPAaTMBHI AKOCTi
pocimum-xuButend. Tun Ha L. ovalifolia Teijsm. &
Binn., ABcTparnis.

ITomupenns B Ykpaini. Ha Lagerstroemia indi-
ca L. (myme anamopda) — IIBK (Vasilyeva, Mitro-
fanova, 1974; Heluta, 1989, 1999b; Heluta, Isikov,
1991; Dudka et al., 2004).

3aranbHe mommpeHH:sa. €spoma: Benuka bpu-
taHidA, Icmania, Itania, Iopryranisa, PO, YkpaiHa,
[IBetiuapis; Asis: Asepbaimkan, Iugis, Kurait,
Kopest, PO (Hanexmit Cxin), Typeuunna, SInoHis;
Adpuka: ITAP; IliBuiuna i IliBmeHHa Amepuka;
Ascrpania it Okeania: Ascrpanis, Hosa 3emanpis.

B Vkpaini BusBrena nuire aHamopda rpuba,
TOMY OIINC TesleoMopdu 3ano3ndeHo 3 MoHorpadii
Y. bpayna Ta P. Kyka (Braun, Cook, 2012).

4. Erysiphe capreae DC. ex Duby — epusude
KO3s190Bep6oBa

Erysiphe capreae DC. ex Duby, Bot. gall. 2: 871. 1830.
= Uncinula adunca auct. p.p.

Uncinula salicis auct. p.p.

Uncinula salicis f. salicis Jacz. p.p., Karm. opred.
gribov, 2. Muchn.-ros. griby (Leningrad): 385.
1927.

Miueniit IBOCTOPOHHIN Ha TUCTKAX, 6immit, -
MaMM, IO 3/IMBAIOTHCA B CYLIUIBHUI HAJIT, 4acTO
L[iTKOM BKPMBAa€ BCIO ITOBEPXHIO YpaKeHOl /u-
CTKOBOI IITAaCTMHKM, JOOpe pPO3BMHEHMIT, OfHAK
JIIIIe HAa BEPXHbOMY OOIl MMCTKOBOI IUIACTUHKMY,
OGOPOITHNUCTHUI, Ti3Hillle TUTIBYACTUIT, TePEBAXKHO
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winbHUI, Tibu 10 8 MKM 3aBT. Ampecopil Bif mpo-
CTMX COCKOIORIOHMX [O 6araTojaomaTeBuX, poO3-
TallOBaHi IIO OfiHIiNM, JO 6 MKM Yy IIONEPEYHUKY.
Kownigienocni yTBOpIOIOTBCS Ha BepxHbOMY 6Oomi
MaTepUHCHKOI KITHHM ab60 Tpoxu OOKOBi, 6i/bi
4yl MEHII y LeHTPajbHiil I YaCTUHIi, IPAMOCTOAYI,
(40-)80-140(-200) MM 3aBp., fy>Ke MiHIMBi, Oa-
3a/IbHi KIITVHY UL HAPWYHI, IPAMI, iHKOIN JeIo
3irayTi, ;o 100 MM 3aBa. KoHifii yTBOpIOIOTbCA IO
OJIHil, BUIOBXEHOEIIIICOIHI, BUJOBXEHOAMIENO-
mi6Hi, ;10 MaibKe VUTIHAPUYHUX, 25-35(-45) x 10-
16(-24) MKM, BiJHOIIEHHS TOBXVHU JIO IIMPUHU
B Mexxax (1,4-)1,8-2,8, mpopocTKu i/l 41 MeHII
TepMiHa/IbHi, IEPEBAXHO KOPOTKI, IXHi ampecopii
nomareBi. Xasmorelii 4YmcieHHi, po3KupaHi abo
3i6paHi B rpymny, KOPUIHEBO-YOPHIi, HAMIBKYJIACTI,
CUIBHO BZaBjeHi 3HM3Y, (95-)110-170(-220) MKkm
y piamerpi. Knitunu nepupito HenpaBuipHO Oara-
TOKYTHI, 10 25 MKM y nonepeynuxy. Ilpuparkn Bin
€KBATOPIa/IbHUX O PO3TAIIOBAHUX Y BEPXHIll I10-
JIOBYHI IUIOIOBOTO Tijla y BUIJIAAL BiHOYKa, JyXe
4ucneHHi, 1o 300, iHKo/Mu HaBiTh Oinblire, KOPCTKI,
IpAMi 94U AYTONOAiOHO 3irHyTi, HalpaB/IeHi Bropy,
KopoTki, (0,3-)0,5-1,2(-1,5) miamerpa xasmoreliito
3aBIOBXKKIM, yCi MpUOIM3HO OFHAKOBOI [OBXM-
HIU, 7o 12 MKM 3aBT., Mali>ke OJHAKOBOI TOBIIVHN
10 BCiiT JOBXMHI mpuaarka abo X TPOXM IIOTOB-
LIYIOTbCA IOHMU3Y, HECENTOBaHi, 3pifKa 3 OfHiEI0
CENTOI B HIDKHINM YacTUHI, 6es6apBHi, IIPOCTi, Ha
KiHIIfIX TayKyBaTi 1O CIipaJbHO 3aKpydeHux (mo
OJTHOTO o6epTy), KiHumky He moroslieHi. CyMKn
no 5-12(-15), ummpoxoenincoigHi, 0b6epHeHOsII-
1erno/iOHi, TOBCTOCTiIHHI, HA KOPOTKill HiXIfi, 50—
75(-80) x 30-45(-50) mMkM, (2-)4-5(-6)-CrIOpoBi.
Croopu emincoigui o sitnemnopionnx, (18-)20-26
(-28) x 10-16(-20) MxMm, 6e36apBHi.

Ha uncnennux Bugax pony Salix L. (Salicaceae),
10 HaJsiexarb jo migpoxnis Chamaetia (sect. Myrtil-
loides), Salix (sect. Salicaster, Urbanianae) i Vetrix
(sect. Cinerella, Incubaceae, Nigricantes, Subvimina-
les, Vetrix ta Viminales).

INommpennsa B Ykpaini. Ha Salix aurita L. —
311, 3YJI, KJI, 1I1, xon. XapkiBcbka ry6. (Jaczew-
ski, 1927; Morochkovskyi et al., 1969; Tykhonenko,
Heluta, 2011; Heluta et al., 2018; Dudka et al., 2019;
Heluta, Anishchenko, 2021). Ha S. caprea L. — TK,
3J1c, 311, 3YJI, KJI, JlUlc, JIIT, MII, T13C, ITJIc, CPJI,
XJIc, TIT (Krupa, 1889; Bobyak, 1907; Namystowski,
1909, 1914; Wrdblewski, 1915; Tselle, 1925; Lavitska,
1939, 1949; Rayevska, Komaretska, 1949; Marchen-
ko, 1963; Morochkovskyi et al., 1969; Solomakhina,
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1977; Heluta, 1989, 1995; Solomakhina, Prudenko,
1998; Kuzub, 2000, 2001; Dzhagan et al., 2008; Ho-
lubtsova, 2008; Dudka et al., 2009a, 2019; Korytnian-
ska et al., 2010; Heluta et al., 2016, 2018, 2019; Helu-
ta, Anishchenko, 2021; Lytvynenko et al., 2024). Ha
S. cinerea L. — 3I1, JI3C, JII1, MII, ITJIc, XJIc, LIIT
(Krupa, 1888; Hrodzinska, 1928; Heluta, 1989, 1995;
Heluta et al., 2007, 2011; Holubtsova, 2008; Dudka et
al.,, 2009a; Heluta, Anishchenko, 2021; Lytvynenko et
al., 2024). Ha S. myrsinifolia Salisb. — 311, KJI, JJIc,
JITT, TlIc (Smitska, 1955, s1x S. caprea; Heluta, 1989,
1998; Heluta et al., 2001; Holubtsova, 2008; Dudka et
al,, 2019; Heluta, Anishchenko, 2021). Ha S. myrtill-
ides L. — JIIT (Heluta, 1989; Holubtsova, 2008). Ha
S. repens L. — J1JIc, MII (Namystowski, 1914; Gane-
shin, Bondartseva-Monteverde, 1922; Morochkovs-
kyi et al., 1969; Heluta, Minter, 1998). Ha S. rosmari-
nifolia L. — JI3C, J1JIc, JIII, MIT, ITJIc, IIT (Racibor-
ski, 1910; Morochkovskyi et al., 1969; Heluta, 1989,
1995; Heluta et al., 2007; Dudka et al., 2009a; Heluta,
Anishchenko, 2021). Ha S. silesiaca Willd. — 3I1, KJI
(Heluta, 1989; Dudka et al., 2019). Ha S. viminalis L.
— JITI, MIT (Namystowski, 1914; Morochkovskyi et
al., 1969; Holubtsova, 2008; Dudka et al., 2009a).
3aranbHe mompeHHA. €Bpoma: ABcTpid, bi-
nopycb, Benuka bpuranisa, [Jania, Ecronis, Itanis,
JIatBig, JIutBa, Himewumna, Hopserisa, Ilombiua,
Iopryranisa, P®, PymyHis, Cep6is, CroBayunHa,
Typewyunna, Yropusa, Ykpaina, @innanpia, Ppan-
nisg, Yexia, HIseitnapisa, HIsenis, xon. IOrocnasis;
Asis: Asep6aitmxan, Bipmenis, Ipysis, [ugis, Ipan,
Kazaxcran, Knrait, PO (Janexknit Cxin, Cubip), Ty-
peuunHa, Anonis; [liBniuna Amepuka: CIIA.

Ak 3asHavanoca Bulle, B YKpaiHi IpefcTaBHUKI
pony Salix L. ypaxxyloTbcst BOMa BuaMu 6opor-
HUCTOPOCsHUX rpubiB — Erysiphe capreae ta E. sa-
licis, siki Bifpi3HAIOTHCS HacaMIIeper 3a JOBXKIHOIO
Ta pO3MillleHHAM NOpUjaTKiB. Mu nepernanynm
noHap 70 3paskiB, 3i6paHux Ha TepuTOpii EBpasil.
BusiBumocs, mo o6uaBa BUAM IpUYPOUEHi 1O TeB-
HUX BHYTPILIHbOPOJOBUX TAKCOHIB BepOU Ha piB-
Hi cekuint (Ta6n. 1). Tomy y Bunagkax, Komu Maum
Juile JiiTepaTypHi BiTOMOCTi, fie Tpubu Ha BepOi
HABOAMINCS Tif 3actapinumu HasBamu Uncinula
adunca an U. salicis, My po3TOAiIsN IX 32 BUAAMA
BifIMOBiHO N0 HaBemeHOI HIDKYeE TabI. 1.

5. Erysiphe flexuosa (Peck) U. Braun & S. Takam.
— epusude 3BUBUCTONPUAATKOBA

Erysiphe flexuosa (Peck) U. Braun & S. Takam.,
Schlechtendalia 4: 19. 2000 = Uncinula flexuosa
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Ta6m. 1. Ilpnypouenicts Erysiphe capreae ta E. salicis no cexuiit popy Salix
Table 1. Host preferences of Erysiphe capreae and E. salicis within sections of Salix

Bug pony Salix CrucreMaTiaHa IPMHAIEKHICTD POCTIHIY- Bug rpuba Kinpkictsb .
JKVBUTEIS Heper/sIHY THX 3PasKiB

S. acutifolia Willd. subg. Vetrix sect. Daphnoideae E. salicis 12
S. alba L. subg. Vetrix sect. Daphnoideae E. salicis ? -
S. aurita L. subg. Vetrix sect. Cinerella E. capreae 4
S. caprea L. subg. Vetrix sect. Cinerella E. capreae 16
S. cinerea L. subg. Vetrix sect. Cinerella E. capreae 13
S. fragilis L. subg. Salix sect. Salix E. salicis ? -
S. myrsinifolia Salisb. subg. Vetrix sect. Nigricantes E. capreae 10
S. myrtilloides L. subg. Chamaetia sect. Myrtilloides E. capreae

S. purpurea L. subg. Vetrix sect. Helix E. salicis 9
S. repens L. subg. Vetrix sect. Incubaceae E. capreae ? -
S. rosmarinifolia L. subg. Vetrix sect. Incubaceae E. capreae 7
S. silesiaca Willd. subg. Vetrix sect. Vetrix E. capreae 1
S. viminalis L. subg. Vetrix sect. Viminales E. capreae 1
S. vinogradovii A.K. Skvortsov subg. Vetrix sect. Helix E. salicis 1

Peck, Trans. Albany Inst. 7: 215. 1872 = Uncinu-
liella flexuosa (Peck) U. Braun, Nova Hedwigia
34(3-4): 712. 1981.

Mineniit IBOCTOPOHHIN Ha JINCTKAX, JIIIIIEe PO3-
BUHEHWII Ha BEPXHbOMY OOIi MMCTKOBOI IIACTVH-
KM, MaJIONIOMITHIII Ha HVDKHbOMY 6011, cipysaTmii,
OKPYITIMMM IIJIIMaMM, IO 3/IMBAIOTbCA B CYIi/b-
HUJ HaJIT i BKPMBAIOTh YCIO IOBEPXHIO JIMCTKOBOI
IJIACTUHKY, 3 PO3Taly)KeH!X CENTOBAHMUX Tid TOB-
LIVHOIO JI0 5 MKM. ATipecopii sonaresi, po3TaioBa-
Hi 10 OfiHiiT a60 CYIPOTMBHO B Mapax, 40 8 MKM Y
nonepeunyky. KoHifieHocni yTBopioloTbcsl Ha Bep-
XiBIi MaTepMHCbKOI KTITMHM 4M TPOXU OOKOBi, JO
150 MKM 3aBp,., 6a3aabHi KIITUHA 3irHyTi YM HaBiTh
3BMBMUCTI, o 70 MxM 3aBzl. KoHizii yTBOproIoTECA 1O
OJHiI, BUFOBXEHOEIIICOINHI, UMIiHAPUYHI, IHKO/IN
10 BUJIOBXKEHOOOUKOMOAIOHMX, 3 J0Ope TTOMITHUMM
KparvsiMu BeepenyHi, (25-)27-38(-40) x (9-)11-14
(-17) MxM, CIIiBBifHOLIIEHHS IOBXXVMHY IO TOBIIVHMN
B Me&Xax 2,1-3,1, IpopocTKu MaiKe TepMiHaJIbHi,
cepenHbOi mOBXMHM (70 1,25 TOBIMHY KOHIfiT), IXHi
arpecopii IepeBaKHO JjlonareBi Jjo Oararosomnare-
BMX. Xa3MOTellii ;Jy>Ke 4MC/IE€HH], YTBOPIOIOTbCA Ha
060X 6OKaX JMCTKOBOI IIACTMHKY, PO3KUJaHi 1O
3i0paHuX y TpyIy, TEMHO-KOPWYHEBi [0 YOPHUX,
HaniBKyAcTi, 100-150(-180) mMxm y aiamerpi. Kii-
TUHY ITIepUAII0 HeNpaBWIbHO 6araTokyTHi, 7o 30
MKM Y nonepednuxy. IIpugaTky 1Box TuIiB — HOBri
i Ha KIiHISIX 3aKpy4eHi Ta KOPOTKi CTep)KHeNOAiOHi:

riepiii 6171 Y1 MeHII eKBaTOPiaibHi, YMCIEeHH], [0
20-40, inkomu i Ginblite, JKOPCTKI YU IELI0 THYYKi,
mpsiMi, OfHAK amikajgbHAa YacTMHA CTEPXKHS IIpU-
JlaTKa 3BMBNCTA, YacTO TBUHTOIIOAIOHO CKpydeHa,
3a JIOBXMHOK AopiBHIOIOTH 0,5-1,5 miamerpa xas-
MoTelio, 1o 140 MKM, 10 8 MKM 32 TOBLIMHOIO IIpU
OCHOBi, B aIiKa/bHOMY HAMpPsIMKY HOTOBLIYIOTbCS
mo 12 MkM, 6e3 ieperopofiok, 6e3bapsBHi a6o x e -
Be 3abapsiieHi 61 caMoi OCHOBU, Ha KiHIAX TiCHO
3aKpy4eHi, JIewlo 30i/IblIIeH]; TPUAATKN IOpyroro
TUITy alliKa/lbHi, O1/IbII YM MEHII YVC/IeHH], IIpOCTi,
CTep>KHENOAiOHi, ImpsAMi 4u Tpoxum 3irHyTi, Tpoxu
HOTOHIIYIOTHCA B alliKa/IbHOMY HAIIpsIMKY, 6e36apB-
Hi, HeCenToBaHi, WOpPCTKi, 34,0-42,5 MKM 3aBp.
Cymkn no 5-20, vacrimte mo 8-10, emincoifHi 10
obepHeHOsIIMIeNoAiOHNX, Ha KOPOTKiil HiXKI, (40-)
60-70 x (25-)30-40 mxM, 6-8-crioposi. Cropu Ie-
PEBKHO BUIOBXEHOSIIIENONiOHI 411 BULOBXEHOe-
nincoigui, (12-)20-25(-30) x (8-)10-14(-16) MKM,
Marbke 6e36apBHi.

Ha Bupax popis Aesculus L. ta Sapindus L. (Sa-
pindaceae). 3Ha4HO 3HMKYE HEKOPATMBHI AKOCTI
POCIMH-XUBUTENIB, L0 HMPOKO BUKOPUCTOBY-
IOTbCSl B O3€/IEHEHHI HACENEeHMX MyHKTiB YKpaiHM.
Tun Ha Aesculus hippocastanum L., CIIA.

IMommpenns B Ykpaiui. Ha Aesculus x carnea
Zeyh. — IlJIc, LIT (Heluta, Voytyuk, 2004). Ha
A. glabra Willd. — IIJIc (Heluta, Voytyuk, 2004).
Ha A. hippocastanum L. — [3JIC, 3K, 3JIc, 3YII,
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K1, JI3JIC, JlJc, JITI, T13C, ITJIc, XJIc, IIIT (Heluta,
Voytyuk, 2004; Popov, Bondarenko-Borisova, 2007;
Holubtsova, 2008; Bondarenko-Borisova, 2009;
Dudka et al.,, 2009a, 2019; Korytnianska, Tovstu-
kha, 2010; Korytnianska et al., 2012; Dmytruk,
2013; Heluta et al., 2016, 2019; Luchnikova, 2021).
Ha A. flava Sol. (= A. octandra Marshall var. virgi-
nica Sargent), A. pavia L., A. sylvatica W. Bartram,
Aesculus spp. — ITJIc (Heluta, Voytyuk, 2004).

3aranpHe mommpeHHA. €Bpomna: ABCTpif, bi-
nopych, bonrapia, Bemmka bpurania, Icmanis,
Itania, JIutea, Himeuunna, Hopseris, Ilonbmia,
P®, Cep6is, CnoBauunna, Cnosenis, TypedunHa,
Yropmuna, Ykpaina, ®@pannisa, Xopsatis, YopHo-
ropia, lIseinapisa; Asia: Typeuuwmna; IliBHiuHa
Amepuxka: Kanaga, CHIA.

IliBHiYHOAMEpMKAHCbKUIT BIJ, 3aHECEHUIl B
€Bpony HaNpuKiHIi MUHYIOrO cTOMTTA (Ale-Ag-
ha et al., 2000; Bolay, 2000), a Ha TOYaTKy OTOY-
HOTO CTOJITTS TI0YaB TPAIUIATIUCS BXXe B 6ararbox
€BPOIIENICHKUX KpaiHax — ABcTpii (Zimmerman-
nova-Pastir¢akova et al., 2002), Binopyci (Hiry-
lovich, Lemeza, 2008; Lemeza et al., 2020, 2021),
Bonrapii (Denchev, 2008), Benukiit Bpuranii
(Jones, Baker, 2007; Henricot, 2009), Himeuuuni
(Ale-Agha et al., 2008; Bresinsky, 2016; Schmidt,
Braun, 2020), Hopgerii (Talge et al., 2011), ITons-
mi (Pigtek, 2002; Wolczanska, Mutenko, 2002;
Zimmermannova-Pastir¢dkova et al., 2002: Rusz-
kiewicz-Michalska, Michalski, 2005), CnoBauyunHi
(Zimmermannova-Pastir¢akova, Pastiréak, 2002;
Zimmermannova-Pastiré¢akova et al., 2002), Ye-
xii (Zimmermannova-Pastir¢akova et al., 2002),
@pannii (Zimmermannova-Pastirédkova et al.,
2002), Xopsarii (Zimmermannova-Pastiréakova
et al.,, 2002) ra IlIBerirapii (Zimmermannova-Pas-
tir¢dkova et al., 2002). B Ykpaiui Brepiire 6yB 3a-
peectpoBanmit y 2002 p., y miBOeHHil 4acTuHI
M. Kuis, nmuie Ha pgBOox pmepesax (Heluta, Voy-
tyuk, 2004). HactynHoro poxky BiH TpamiaBcs
BXe 110 BcboMy KneBy Ta B pisHUX perionax Ykpa-
1HM, HaBiTh y TaKMX MICLSIX, ie BUCAIPKEHO OY/I0
1-2 pepeBa, 3a BeCATKM KiZTOMETPIB Bif iHIINX fe-
peB KiHChKOTO KalTaHa. 3apas 3BUYaitHUil rpuo,
AKUI B YKpaiHi MacoBO ypa)Kye pisHi BUIU PORY
Aesculus, ocobmuso A. x carnea.

6. Erysiphe kenjiana (Homma) U. Braun &
S. Takam. — epusude Kenpxi

Erysiphe kenjiana (Homma) U. Braun & S. Takam.,
Schlechtendalia 4: 20. 2000 = Uncinula kenjiana
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Homma, Trans. Sapporo nat. Hist. Soc. 11(3):

172.1930.
= Uncinula ulmi M.N. Kuznetzova, in Kravtsev, Izv.

AN KazSSR, Sér. biol., 98(5): 120. 1950.

Mineniit mepeBa)KHO Ha BepXHbOMY OOILIi UCT-
Ka, CipyBaTUI1, 4aCTO MalKe HEIIOMiTHUI, HEYiTKMI-
MU IUIIMAaMM, 1O 31MBAIOThCA B CYLIUIBHUI HAaJIT,
y BUIIAJIKy CHJIBHOTO Ypa)kKeHHs cipyBaro-6immii,
mobpe INOMITHUIL, IIOBHICTIO BKPMBA€E IOBEPXHIO
JINCTKa, Tipy cemrToBaHi, 10 7 MKM 3aBT. AIpeco-
pii onaresi, 6ararononaresi, posTanoBaHi cynpo-
tyBHO napamu. KonigieHocui 6iuHi, yTBOpO0TbCS
B Oi/IBIII UM MEHII LJeHTpPa/IbHiil YaCTHHI MaTepuH-
CbKOI KJITMHM, O 85 MKM 3aBJOBXKM, 0Oa3abHi
KJIITVHYM BUKPUBJIEHI IIPU OCHOBI, 10 40 MKM 3aBJ,.
KoHizii yTBOpIOIOTbCA IO OZHIil, BUIOBXKEHOENi-
IICOIHI, O LUWIHAPUYHUX, 23-34 x 12-17 MKM,
BiIHOLIEHHA [OBXVHM [0 IIVPUHM B MeXax 1,5-
2,5, IpOpOCTKY Oi/IbII- MEHII TepMiHa/IbHi, KOPOT-
Ki, IxHi anpecopii nonaresi. Xa3morenii 6inbmm un
M€HII piBHOMIPHO PO3KI/IaHi 110 IOBEPXHI JINCTKa,
KOPUYHEBI, 10 TEMHO-KOPUYHEBUX, HAIBKY/IACTI,
(50-)60-115(-125) mxM y piamerpi. Knituan me-
PUAiI0 HeNpaBMIbHO OaraTOKyTHi [0 OKPYIJINX,
no 25 MKM y nomnepedHuky. IIpuparkm exsaropi-
anbHi, Mo 8-20, )XOPCTKi, NpAMi YU TPOXM 3irHyTi,
IIOPiBHAHO KOPOTKi, fopiBHIOOTH 1,0-1,5 miameTpa
Xa3MOTeLi0, IHKOIM KOpOTWi, B0 6,5 MKM 3aBT.
IIPM OCHOBi, TOTOHIIYIOTbCA JOBEPXY, HECENTOBA-
Hi, 6e36apBHi, NIPOCTi, KiHI|€Bl YaCTUHM IPULATKIB
mye 36iblreni, 1,5(—2) pa3u 3ropHyTi B IIMPOKY
cripanb, 3 MOTOBLIEHMMHI O 15 MKM ii BUTKaMMU.
CyMku no 4-8, mupoKoemincoifHi, obepHeHOsI-
HernonibHi, Ha KOpOTKiit HibKII abo 6e3 Hei, 30-
60(—65) x 25-30(—40) MxM, 2-cIOpPOBi, AyXe pigKo
3-cnoposi. Criopu nepeBa>kHO BUIOBXEHOANIIETNO-
ni6Hi abo eincoinHoANLEenoniOHi, iHOAl emincoin-
Hi, yacTo Tpoxm 3irnyri, (18-)24-30(-39) x (10-)
14-20(-24) MkM, 6e36apBHi.

Ha Bupax pogpy Ulmus L. (Ulmaceae). Tun Ha U.
pumila L., Knraii.

INommpennsa B VYkpainwi. Ha Ulmus glabra
Huds. — J3JIC, IlJIc, IIT (Heluta et al., 2009;
Bondarenko-Borisova, Bulgakov, 2019). Ha
U. laevis Pall. — JI3JIC, IlJ/Ic (Heluta et al., 2009;
Bondarenko-Borisova, Bulgakov, 2019). Ha U. mi-
nor Mill. — I3JIC, IlJIc, IIIT (Heluta et al., 2009;
Bondarenko-Borisova, Bulgakov, 2019). Ha U.
pumila L. — I3JIC, JIII, I13C, IIc, LIT (Heluta
et al., 2009; Korytnianska et al., 2012; Bondaren-
ko-Borisova, Bulgakov, 2019).
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3aranbHe mnomupeHHA. C€ppomna: Pymywis,
Ykpaina; Asia: Bipmenis, Kasaxcran, Kuraii, Ko-
pest, PO (Hanexkuit Cxin), Y36ekucraH.

CxingHoasiiicbKMii BUJ, yIeplle 3apeecTpoBaHuit
B YKpaiHi B 2007 p. B pisHux yactuHax M. Kuis, Ha-
CTYIHOTO POKY 3Harjenuit i B M. Yepniris (Heluta
et al., 2009). 3 2009 p. rpannsierscst B M. Opeca (Ko-
rytnianska et al., 2012), 3 2017 p. — y M. [loHenbk
(Bondarenko-Borisova, Bulgakov, 2019). Busse-
Huit Takox y Pymymii (Chinan, 2019) ta Yropumhi
(Molnar et al., 2025). O4eBupHO, rpub TyAM 3aHe-
ceHo 3 IliBgHa Ykpainn. IIpoTarom KilbKox pokiB
1ioro po3BuToK y Knesi 6yB emidiroriitHuM, ogHak
OCTaHHIMI pOKaMM TpaIUIAETbCA BiH 3pipka. Ha
BifIMiHy Bif yciX 4y>KO3eMHMX BUAIB OOpOLIHMU-
CTOPOCSAHUX TPpubiB, 110 TOTPANWIN [0 Hac 3 Asil,
He HaOyB IIOMITHOTO IIOLIMPEHHA B €BPOIENICHKIX
KpalHaxX, pO3TallOBaHNUX 3axifiHime Ykpainn. [Jona-
Mo, 1110 B €EBpoIi Ha B’s13aX 3 JaBHIX Hip Bigomuii iH-
it Bup cexuii Uncinula popy Erysiphe — E. ulmi.

7. Erysiphe necator Schwein. — epusude Buno-
rpagHa
Erysiphe necator Schwein., Trans. Am. phil. Soc.,
New Series 4(2): 270. 1834 = Uncinula necator
(Schwein.) Burrill, in Ellis & Everhart, N. Amer.
Pyren. (Newfield): 15. 1892.
= Oidium tuckeri Berk., Gard. Chron., London: 779.
1847 = Pseudoidium tuckeri (Berk.) Y.S. Paul &
J.N. Kapoor, Indian Phytopath. 38(4): 763. 1986.
Mineniii Ha cymnianax, IIofax, ABOCTOPOH-
Hill Ha JMCTKaX, OUMMIL, cipyBaTuit, IIAMaMy, IO
3/IMBAlOThCA B CYLIIPHMII HAMT i BKpUBAIOTh YCIO
TIOBEPXHIO JIMCTKOBOI IUIACTMHKY, TOHKWII, OHAK
MOXKe YTBOPIOBATH Jiy>kKe 6araTe Iii/IbHe KOHi/iia/Ib-
He CITIOPOHOLIEHHS, CK/IaA€ThCs 3 Tih TOBLIMHOIO
mo 5 MKM. Ampecopii nomaresi, o 6aratosnomna-
TEBIX, PO3TAIIOBaHI II0 OfHilI a60 CyIPOTUBHO B
mapax. Anamopda Pseudoidium tuckeri. Kouini-
€HOCLi YTBOPIOIOTbCA Ha BEPXiBLi cepefHbOl 4Ya-
CTVHM MaTE€PUMHCHKOI KmMiTMHU abo OivHi, mpsiMo-
cToA4i, y>Ke MiHIuBi 3a JOoBXUHOI Bif 40 mo 400
MKM, 0a3ajibHi KJIITMHM 3BUBUCTI B cepepHiil un
HIDKHIN yacTuHi, 25-160 MxM 3aBp. Koninii yTBo-
PIOIOTBCA IO OfHINM, MOXYTb 3a/IMINATUCA B JIaH-
IIIKKaX, MiHMBI 3a dopmoro i posmipamu, Bu-
TOB)XEHOEJIIICOI/IHI, €INCOIIHO-UMWIIHgPUYHI, [0
BUJJOBXXEHOOOYKONONIOHNX, 1HKO/MM ANLenonioHi,
(22-)30-40(-48) x (12-)14-19(-22) MKM, cIiBBif-
HOIIIEHHA IOBXMHU [0 TOBIIVMHU B MeXax 1,5-2,5,
IPOPOCTKM Maibke TepMiHa/lIbHi ab0 TepMiHasIbHi,

Bifl KOPOTKNUX [0 CEpeNHbOI NOBXNHM, IXHi ampe-
copii 6araronomaresi. Xa3moTenii po3knpaHi 1o 3i-
OpaHuX y TPyIy, TEMHO-KOPMYHEBi, HaNiBKY/IACTI,
80-120(-130) mxM y piamerpi. Knitunu nepugiio
HeIPaBMIbHO 6araTOKYTHI 41 OKPYITI, O 25 MKM
y nonepeyHuky. Ilpuparkn exBaropianabHi, o 10—
40, mepeBa>XHO 710 15, OB i THYYKi, 3a JOBXIHOIO
mopiBHIOIOTH (1-)2-5(-6) AiamMeTpaM Xa3MOTelio,
1o 12 MKM 3aBT. 6if1 OCHOBU, CENTOBaHi, 3 4-9 1e-
peropozkami, 6e36apBHi y BepxHill i KopuuHIOBaTi
B HIDKHIII ITOJIOBMHI, IIPOCTI, 3pifjKa CTep>KEHb IIPH-
[aTKa OiIMTbCS B HYDKHIM 9acTHi ab0 X MPU Oc-
HOBI, Ha KiHIIAX Ta4KyBaTi O CIipaZbHO TiCHO 3a-
KPY4eHVX 4y MalKe ITBMHTOIOAIOHNX, 3aKiHUeHHS
He noToBuleHi. CyMKu 1o 2-9, mmpoKoeincoifHi,
obepHeHoANLeIoAiOHI i MaibKe KYJACTI, Iepe-
BXHO Ha KOPOTKiil HiXLi, 40-55(-70) x (25-)
30-40(-45) MkM, 4-6-croposi, 3pigka cmop 7-8.
Criopu mepeBakKHO eiICOifHi, M0 ANIEenOfiOHNX,
15-25 x (9-)10-13(-15) MKM, 6e36apBHi.

Ha Bupax ponis Ampelopsis Michx., Cissus L. Ta
Vitis L. (Vitaceae). Hebesneunnit mapasuT BUHO-
rpazuol mosu. Tum Ha Vitis labrusca L., CIIA.

INomupenna B Ykpaini. Ha Cissus sp. (anamop-
¢da) — IUIc. Ha Vitis labrusca L. — JI3JIC, I13C,
ITJIc, OIT (Dudka et al., 2009a; Korytnianska et al.,
2010). Ha V. labrusca x V. vinifera L. — 1JI1. Ha
V. sylvestris C.C. Gmel. (amamopda) — I'K, IIBK
(Heluta, 1984, 1985, 1989; Kuzub, 2000; Dudka et
al., 2004). Ha V. vinifera L. — BJlc, 3JIc, 311, 3VII,
KJI, KpJlc, KpC, JI3C, JlJIc, IIBK, I13C, /I, IIC,
XJlIc, IITT (Jaczewski, 1910a, 1910b, 1917; Golubkov,
1916; Garbowski, 1924; Gutsevich, 1959; Shumako-
va, Kotikova, 1964; Zass, 1968; Heluta, 1984, 1985,
1989; Heluta et al., 1987; Heluta, Isikov, 1991; Ku-
zub, 2000; Dudka et al., 2004, 2009a, 2019; Pruden-
ko, Dzhagan, 2008; Heluta et al., 2016, 2019; Khan-
dyuk, 2020; Khandyuk, Velychko, 2020; Heluta,
Anishchenko, 2021; Luchnikova, 2021; Lytvynenko
et al., 2024). Ha Vitis spp. — 311, JI3JIC, Jl/Ic, I13C,
LIT (Morochkovskyi et al., 1969; Heluta, 1989,
1995; Korytnianska et al., 2012, 2014b; Prylutskyi
et al.,, 2017; Heluta, Anishchenko, 2021; Shkurko,
2021).

3aranpHe nmomupenHsa. Ckpisb B €ppomi, Asii,
Adpuui, IliBniunit Amepuni, ABcrpanii 1 Oxkea-
Hil, je BUPOLYEThCA BUHOT A,

ITiBHiYHOAMePUKAHCbKIII BUJ, 3aHeCeHNIl B €B-
pony B cepenuni XIX cr. Voro 61mckaBuyHe 1o-
IIVIPEHHS IPU3BENO [0 3HUINEHHS BUHOTPaTHNUKIB
y CepenizeMHOMOP’T, pO30peHHs BUHOIPaapChKIX
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TOCIIOfIapCTB, TONIOAY i CTUXIMHUX COLia/IbBHUX I10-
TpACiHb. 3apa3 B YKpaiHi € 3BMYaliHMM BUIOM i,
OYEeBMJIHO, TPAIUIAETbCA HabaraTo mupie, HK Ha-
BEJIEHO BMIIE.

8. Erysiphe prunastri DC. — epusude cimsoBa

Erysiphe prunastri DC., Fl. frang. 6: 108. 1815 = Un-
cinula prunastri (DC.) Sacc., Syll. Fung. 1: 7.
1882 = Uncinuliella prunastri (DC.) V.P. Heluta,
Ukr. Bot. Zhurn. 46(1): 70. 1989.

Mineniit JBOCTOPOHHI Ha INUCTKAX, JiIlIe po3-
BUHEHMII Ha BEPXHbOMY 0OI1i IMCTKOBOI MIaCTHH-
KM, 6i}1yBaTM171, IIIMaMM, Ta MaJIOIIOMITHMI Ha
HIDKHBOMY OOLi, cipyBaTuii, TOHKUI, HaByTHHU-
ctuit. Konimienocii i KoHinil He BusABIeHi. Xa3Mo-
Tellii YMC/IeHH], yTBOPIOIOTHCA Ha 060X 6OKaX /IMCT-
KOBOI IUTACTMHKM, PO3KM/IaHi o 3i16paHux y rpynu,
TeMHO-KOPMYHEBI IO YOPHUX, HAIiBKynsACTi, (78-)
85-140(-150) mxm™ y piamerpi. Knitunu nepuniro
HediTKi, HeIpaBWIbHO 0araTOKyTHi [0 OKpYT-
mx, o 20 MKM y nonepeuHuky. IIpupatkn gBox
TUIIB — JOBTI i Ha KiHIAX 3aKpy4YeHi Ta KOPOTKi
CTep>KHeIOAiOHi: Ieplii eKBaTOpia/IbHi, TOPiBHAHO
4ucneHHi, no 15-25, no 50, )XOpCTKi 10 femo THyY-
KUX, OiIbII 4M MEHIII IpsAMi, 3a JOBXMHOIO IOPiB-
Hio0Th 1,0-1,5(-2) giamerpam xasmorenio, 10 6,5
MKM 32 TOBUIVHOIO IIPM OCHOBI, B aIliKa/IbHOMY Ha-
IPSIMKY TPOXY MOTOBIYIOTbCA, 0COO/MMBO Oind 3a-
Kpy4€HOI IXHbOI YaCTMHI, HECENITOBaHI, 6e36apBHi,
Ha KiHIAX ravykyBari [JO TiCHO 3aKPy4eHUX, Iepe-
Ba)XHO JIell0 30i/blleHi; IPUAATKU JPYroro TUIY
Ha BepXHiil YaCTUHI IJIOfOBOTO TiNa, Oi/TbII-MeHIII
YJICIeHHI Ha MOJIOAMX IJIOJOBUX Tinax, mo 10-30,
3 BIKOM IXHA KiJIBKiCTh IIOMITHO 3MEHINYEThCH,
IIpOCTi, CTep>KHeH0m6Hi, NpsAMi 9¥ IIOTHYTI, 10 3i-
THYTUX, TPOX! ITOTOHUIYIOTbCS B alliKaJIbHOMY Ha-
IpMKY, 6e30apBHi, HecenToBaHi, WOPCTKi, 10-35
MKM 3aBf. Cymkn no 5-18, dacrime no 5-12, eni-
IICOITHI 710 BUJOBXKEHO o6epHeHo;1171ueno,u;i6HMX,
Ha KOPOTKIiit Hix1i, (40-)60-70 X (25-)30-40 MKM,
6-7-criopoBi, 3pipka crop 4-5 un 8. Cropu erni-
IICOInHi mo annenonionmx, 13-18(-20) x (8-)9-12
MKM, 6e36apBHi.

Ha Bupax pony Prunus s. 1. (Rosaceae). Tun Ha
P. spinosa L., ®panuis.

IMommpenns B Ykpaiuni. Ha Armeniaca vulgaris
Lam. — IIKJI. Ha Prunus insititia L. — IIBK (Ja-
czewski, 1927; Morochkovskyi et al., 1969; Dudka
et al., 2004). Ha P, spinosa L. (incl. P. moldavica Ko-
tov i P. stepposa Kotov) — BJlc, TK, 13JIC, 3K, 3/lc,
311, 3VIJ1, KJI, KpJlc, JI3JIC, JI3C, Jl/Ic, MII, IIBK,
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I13JIC, IIKJI, ITJIc, C3JIC (Krupa, 1888; Bobyak,
1907; Namystowski, 1910, 1914; Jaczewski, 1927;
Bratus, 1949; Lavitska, 1949; Kryvoshey, 1958;
Marchenko, 1963; Morochkovskyi et al., 1969; He-
luta, 1989, 1998, 2000, 2005; Heluta, Zakordonets,
1989; Solomakhina, Prudenko, 1998; Tkachenko et
al., 1998; Prydiuk, 2000; Dudka et al., 2004, 2009a,
2019; Heluta et al., 2007, 2016; Dzhagan et al., 2008;
Korytnianska et al., 2014a; Prosyannikova et al.,
2019; Heluta, Anishchenko, 2021; Hleb et al., 2023).
Ha Prunus spp. — I'K, JI3C, I1BK.

3aranpbHe DomMpeHHA. C€Bpoma: ABCTpis,
benbris, binopycs, bonrapis, Benuka bpuranis,
Hania, Itania, Higepnangu, Himeuunna, Hopse-
ris1, [lonpa, PO, Pymynis, Cepb6is, CnoBayunHa,
YropmmHza, Ykpaina, @innanpia, Opannia, Yexis,
MBeriapis, IBeris; Asis: Asep6aiimkan, Bipme-
Hid, Ipysia, Iupis, Ipan, Kasaxcran, Kupruscras,
Kurait, PO (Janexuit Cxin), Typeuunna, Typkme-
HicTaH, Y36eKucraH.

Bup paniure BigHocunu go popy Uncinula, op-
HaK MU BUABWIM, 11O OTO IUIOAOBI Tia MarOTh
NPUJATKM JBOX TUIIB — 3BMYANHI €KBAaTOpiajb-
Hi 3 3arHyTVMM BepXiBKaMMl Ta CTep>KHENOpmiOHi,
PpO3TalIOBaHi Ha BEPXHiil YaCTMHI IUIOLOBOrO Tila
(Heluta, Zakordonets, 1989). OT>e, BiH ITOBMHEH
6yB HanexxaTu fo iHmoro popy — Uncinuliella. 3
OI/IANY Ha Lle MU 3aIPOIIOHOBYBAIM HOBY KOMOi-
Hauito Uncinuliella prunastri. OgHak y pesynbrari
MOJIEKY/ISIpHO-bi/IOreHe TUYHOTO JOCTIKeHHs 60-
POIIHUCTOPOCAHUX TPUbIB 06MIBA PO Ta TIIe PSIJ
inmmx 6ynu BigHeceHi no pony Erysiphe, Tomy uei
rpub 3apas posriaapgaerbes Ak E. prunastri. Bin Bi-
JOMMII Ha 3HA4YHIN KiZIbKOCTI IIPEJCTaBHUKIB poay
Prunus s. 1. (incl. Armeniaca, Cerasus ta Padus),
OJHaK B YKpaiHi 3HalijleHuil Ha pOC/IMHAX, 1110 Ha-
7IeXaTb 10 Prunus s. str., Ta nuile oguH pa3 Ha Ar-
meniaca vulgaris.

9. Erysiphe salicis DC. — epusude Bep6oBa

Erysiphe salicis DC., in Lamarck & de Candolle, Fl.
frang., Edn 3 (Paris) 2: 273. 1805 = Uncinula sa-
licis (DC.) G. Winter, Rabenh. Krypt.-Fl., Edn 2
(Leipzig) 1.2: 40. 1884.

= Uncinula salicis f. salicis Jacz. p.p., Karm. opred.
gribov, 2. Muchn.-ros. griby (Leningrad): 385.
1927.

Mineniii AZBOCTOPOHHII Ha JINCTKAX, 6innii,
IJIAMaMy, IO 3/IMBAOThCA B CYLIIPHMII HaIT,
YacTO I[I/IKOM BKPMBA€ BCIO IIOBEPXHIO ypaxKe-
HOI JIMCTKOBOI IUIACTMHKM, H0Ope pO3BUHEHMIL,
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60pomHMCTM171, Mi3Hillle IUIIBYACTUM, IEPEBAXKHO
IIinbHUI, Tipu fo 8 MKM 3aBT. Anpecopil Bif ferio
IO YiTKO JIoIaTeBUX, PO3TALIOBaHi IIepeBaXKHO IO
onHiit. KoHifieHOCHi yTBOPIOIOTbCA Ha BEPXHbO-
My 60Ii MaTepMHCbKOI K/IiTMHY, OI/IBII Y MEHII Yy
LIEHTPa/IbHIN ii yacTuHi, npami, fo 110 MxMm 3aBp,,
6asanpHi KITUHM UWIHAPUYHI, 10 45 MKM 3aB[,.
Konipii yTBOPIOIOTbCA IO OfiHIN, BUIOBXEHOEJI-
ICOifHI, O Malbke IWIIHAPUYHUX, (22-)25-37
(-40) x 10-18 MKM, BigHOIIEHHA JOBXWHIU [0 ILM-
puHU B MeXax 1,7-2,7, IpOpOCTKM Oi/TbIIT 41 MEHIII
TepMiHa/lIbHi, KOPOTKI, IXHi ampecopil Bij LimicHuX
IO jomareBMUX. Xas3MOTeLil 4MCIeHHI, pO3KMJaHi
abo 3i0paHi B rpymny, HamiBKY/IACTI, BAAB/IeHI 3HU-
3y, (90-)100-170(-175) mxm y piamerpi. Knitnan
HepUiilo HelpaBIIbHO 06araToKyTHi, Api6Hi, 1o 20
MKM Y mornepedHuky. IIpupatky GisbLi-MeHII eK-
BatopianpHi, uncrenni, go 100, opsimi abo memro
3irHyTi, Bifj IUIOJOBOrO Tila BiEXOAATH OinbLI YU
MEHIII TOPU3OHTA/IbHO, IOPIBHAHO KOPOTKi, mO-
piBHIOIOTH 0,5-2,0 miaMeTpaM Xa3MOTeLil, 3pigKa
IOBIIIi, 1O 9 MKM 3aBT., MaJi>Ke OTHAKOBOI TOBIIMHI
110 BCiil JOBXMHI IpyuyaTka abo X 3 HOMITHUMI IIe-
peTsDKKaMM i IOTOBIIEHHAMH, HECEIITOBAHI, 3piika
3 OJIHIEI0 CENTON B HILKHIN YaCTUHI, 6es6apBHi qu
TPOXM KOPUYHIOBATI Oi/1s caMoi 0CHOBM, IPOCTi, Ha
KIiHIfIX TaukKyBaTi Jo chipalabHO 3aKpydeHux (mo
ofiHOrO 06epTy), KiHuMkM He moroBieHi. CyMKu
no 5-17, enincoinghi, obepHeHOsIeNONiOH], IIe-
peBa)XHO Ha KOPOTKiit HiXIi abo 6e3 Hel, (40-)
50-70(-80) x (25-)30-50(-55) MKM, 3-5-cHIOpOBI.
Cropu enincoigui go sinenopionnx, (16-)20-25
(-30) x (9-)10-16 mKM, 6e36apBHi.

Ha uncnennnx supnax pony Salix L. (Salicaceae),
1110 Ha/meXarp o migponis Salix (sect. Salix i Subal-
bae) ta Vetrix (sect. Daphnoideae i Helix). Tun Ha
Salix daphnoides Vill., llIseitiapis.

INommpenna B Ykpaini. Ha Salix acutifolia
Willd. — JI3JIC, TJIc, JIII, ITJIc, XJIc (Lavitska,
1947, 1949; Morochkovskyi et al., 1969; Heluta,
1989, 1999a; Solomakhina, Prudenko, 1998; Pry-
diuk, 2000; Dzhagan et al., 2008; Holubtsova, 2008;
Dudka et al., 2009a). Ha S. alba L. — IlJIc (Rayev-
ska, Komaretska, 1949; Morochkovskyi et al., 1969;
Solomakhina, Prudenko, 1998; Dzhagan et al,
2008). Ha S. fragilis L. (Morochkovskyi et al., 1969).
Ha S. purpurea L. — I'K, 3K, KJI, KpJIc, JI3JIC, Jl/Ic,
IIBK, ITKJI, ITJIc, JIc, IIIT (Wrdblewski, 1913; Na-
mystowski, 1914; Morochkovskyi, 1956b; Marchen-
ko, 1963; Morochkovskyi et al., 1969; Heluta et al.,
1987; Heluta, 1989, 1995; Tkachenko et al., 1998;

Dudka et al., 2004, 2009a, 2019; Kravchuk et al.,
2019). Ha S. vinogradovii A.K. Skvortsov — IlJIc,
LIT (Prudenko, Dzhagan, 2008; Heluta et al., 2019).

3aranbHe nmomupeHHA. €Bpoma: ABcTpid, bi-
nopycb, bonrapis, Ecronis, Icnanis, Irania, Jlar-
Bid, JIutea, Himeuunna, Ilonbuia, Ilopryrania, PO,
Pymynia, Cep6is, YropmmHa, Ykpaina, ®paniis,
Yexis, [IBeitapisa, HIsewis, kon. IOrocnasis; Asis:
Bipmenis, Iunis, Ipan, Kasaxcran, Kuraii, PO ([la-
nexuit Cxin, Cubip), Typeuunna, Snownist; IliBHiu-
Ha Amepuka: Kanaga, CIIA.

10. Erysiphe salmonii (Syd. & P. Syd.) U. Braun &
S. Takam. — epusude Canmona

Erysiphe salmonii (Syd. & P. Syd.) U. Braun & S. Ta-
kam., Schlechtendalia 4: 23. 2000 = Uncinula sal-
monii Syd. & P. Syd. [as 'salmoni'], Annls mycol.
11(2): 114. 1913.

Mineniit TBOCTOpOHHIN Ha NMUCTKAaX, Y BUIAA]L
OinMMX HEYiTKMX IUIAM Pi3HOTO pO3Mipy, IO 3/1u-
BAIOTbCA B CYL[I/IbHUI HAIT i BKPUBAIOTh YCIO I10-
BepXHIO JIMCTKOBOI IUIACTMHKM, abo cipysarwmit,
fKoOpe pO3BMHEHMIT Ha BepXHbOMY Ooui i Mmaso-
HOMITHUII Ha HIDKHBOMY OOIli JIMCTKOBOI IIac-
TUHKHY, 3 OiIbII YM MeHII mpsAMKX ab0 TPOXM MO-
KpydeHMX i mo 5,2 MKM 3aBT. Anpecopil wimicHi
a00 MOMipHO JI0TIaTeBi, PO3TAILIIOBAHI 1O OJHIN 4K
yacTille CynpoTUBHO B Mapax, 4,5-8 MKM y more-
peunuky. KonifieHoci yTBopooTbcsa Ha BepXiB-
i cepeIHbOI YaCTMHY MaTepPUHCHKOI KIITHHU 260
6iyHi, mpsimocrosidi, 1o 70 MKM 3aBf., 0asanbHi
KITiTMHY UVIHAPUYHI, TpAMi, KOPOTKi, 10 31 MKM
3aBf. KoHigil yTBOpIOIOTbCS 1O OfHIN, BUOBXKe-
HOEJIIICOI/IHI, eNiNCOIHOUVTIHAPUYHI, JO MalbKe
UUTHAPpUIHNX, (22-)25-35 x 11-13(-15) MKMm,
CHIBBi/THOIIIEHHS JOBXWHMU [0 TOBUIMHU B MeXax
1,7-2,7, NpopoCTKM TepMiHa/bHi, KOPOTKi, IXHi
ampecopii 6araronomnaresi. Xa3moTelii po3KumaHi
710 3i6paHMX y IPyIN, TEMHO-KOPMYHEBi, HAIliBKY-
nscTi, (70-)80-130(-140) mxm y pgiamerpi. Knitu-
HU TIePUAII0 HEIPaBUIbHO 6araToKyTHi, 8—18 MKM
y mnonepeuHuky. IlpupaTtkm exBaropianbHi, IO
15-26(-33), pemmo »XOpPCTKi O THYYKMX, IpAMi O
AYTacTUX YU KOMiHYaTO 3irHyTHUX, 3a JOBXMHOIO
mopiBHIOOTH 1,0-1,5 miaMeTpa xasMotenito, 1o 137
MKM, 0 7 MKM 3aBTOBIIKM 0i/s1 OCHOBM, OJHAKO-
BOI TOBIIMHY TI0 BCiif JOBXWHI TpuaaTKa abo Tpo-
XU HOTOBILYIOTbCA B HAIIPSAMKY JO BEPXiBKU, JO
9 MKM, HeCerToBaHi abo 3 OfIHIEI0 MEPEropofIKOI0
B 0asanbHill yacTyHi, 6e36apBHi, IpocTi, Bepxis-
KU BiJl 3aTHYTUX IO [0 IIi/IbHO 3aKPY4YEHUX, [EL|0
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36imbureni. Cymku 1o 4-9, emincoigHosienonio-
Hi abo emincoifHOOOepHEeHOsIMIENIONiOH], Tepe-
Ba)XHO Ha KOPOTKil HiXIi, 38-51 x 24-40 MKM,
(5-)6-7-criopoBi. Cnopu emincoigHi, /0 BUEOB-
KeHosenomionnx, 12,0-22,5 x 9-13 MxmM, 6e3-
6apBHi.
Ha Bupax pogis Fraxinus L. Ta Syringa L. (Olea-
ceae). Tun "a Fraxinus sieboldiana Blume, dnonis.
IMomupenus B Ykpaiui. Ha Fraxinus excelsior
L. — O3JIC, 3JIc, IlJIc (Goychuk, Kulbanska, 2014;
Heluta et al., 2017; Bondarenko-Borisova, Bulga-
kov, 2019; Yamaguchi et al., 2021). Ha E pennsyl-
vanica Marshall — JI3JIC, ITJIc, IIIT (Heluta et al,,
2017; Bondarenko-Borisova, Bulgakov, 2019; Ya-
maguchi et al., 2021). Ha Fraxinus sp. — I1JIc.
3aranbHe nmommpeHHd. €Eppomna: Apcrpis, bino-
pych, Itanisa, Pymynia, PO, Cnosenis, Yropmusa,
Ykpaina, [IBeitijapis; Asist: Asep6aiimxkan, Kuraii,
Kopesi, PO (Janexnit Cxix), AmoHis.
CximHOa3iIChbKMiT BUM, KU HEIOJaBHO, OYe-
BUJIHO, Ha OYATKY APYTOro AeCSATUIITTS MOTOYHO-
TO CTOJITTS, OYB 3aHECEeHMIT IO [esKUX Kpain €B-
porm: y 2013 p. criovyatky o PO (Bulgakov, 2018;
Burakova et al., 2022), norim Binopyci (Lemeza et
al., 2020), Ascrpii (Beenken, Brodtbeck, 2020; Vogl-
mayr et al., 2021; Hofbauer, Braun, 2023), PymyHii
(Chinan, Dascélu, 2021, 2022), HIseitapii (Du-
bach et al., 2021), Itanii (Hofbauer, Braun, 2023),
Crnosewii (Brglez et al., 2023) Ta Yropmuun (Pintye
et al., 2024). B Ykpaini My Brepiue BUABWIN Lieil
rpu6 y 2015 p., y nentpi Kuesa ra niBgeHHo-3axif-
Hiil I0TO 4aCTMHI, @ HACTYIIHOI'O POKY — Ha 3axifi-
Hilt okomuui (Heluta et al., 2017; Yamaguchi et al.,
2021). Y 2015 p. E. salmonii Takox 6yno sHaiige-
HO B M. lonenpk (Bondarenko-Borisova, Bulgakov,
2019). Temep BiH mopiuHO crnocrepiraerbcsa B Ku-
€Bi Ta Ha JIOTO OKOJIMIIAX, 6yB TAaKOXX BUABJIEHUN
Hamyu B KaHiBCbKOMY IpPUMPOJHOMY 3aIlOBiJJHUKY,
Jie MacoBO Ypa)KyBaB caMociB Fraxinus sp. Beaxa-
€MO, 110 JI0 LbOTO BUAY Hanexutsb i ‘Uncinula fra-
xini, HaBeneHa Ha E excelsior pnst TepHOMiMbCHKOI
0671. (Goychuk, Kulbanska, 2014).

11. Erysiphe ulmi Castagne — epusude B’s130Ba

Erysiphe ulmi Castagne, Cat. pl. Marseille: 492.
1845.

= Erysiphe clandestina Biv., Stirp. rar. Sicilia 3: 20,
1815 = Uncinula clandestina (Biv.) J. Schrot., Pil-
ze Schles. 2: 245. 1893.

= Uncinula bivonae Lév., Ann. Sci. Nat., Bot., Sér. 3,
15:151. 1851.
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Mineniii 1BOCTOPOHHIN Ha NMUCTKAaX, Y BUIIAAL
CipyBaTMX HEUiTKUX IUISIM Pi3HOTO po3Mipy, fobpe
PO3BUHEHMIT Ha BePXHbOMY OOLi i Ma/IOIIOMiTHMIT
Ha HYDKHbOMY OOLi TVCTKOBOI ITTACTMHKM, CIIOYaT-
Ky 6opomHMCTM171, Ii3HilIe TOHKWIT IIaBy TUHUCTHIA,
3 ri¢ 1o 8 MKM 3aBT. Anipecopii 1onaTesi, po3rauro-
BaHi IepeBaKHO 0 ofHill. KoHixieHoci yTBOpIO-
I0ThCsI HA BEPXIBIIi MaTEPUHCHKOI KITITHHY 260 6iv-
Hi, posTamryBaHHs MOXe OYTHU SIK LIEHTPa/JbHUM,
TaK i 3MillleHUM [J0 Kpar K/IiTUHY, NPAMOCTOAY],
1o 150 MKM 3aB[., 6asanpHi KIITMHY LMTIHAPUYHI,
3irHyTi Ipu 0cHOBi, 1o 50 MkM 3aBz. KoHifii yTBO-
PIOIOTHCA T10 Of{Hil, BULOBXEHOEMIIICOIHI, eTiIco-
igHoUMmiHApKUYHi, (25-)30-45(-50) x 10-15(-20)
MKM, CIiBBiTHOIIEHHS OOBXWHM MO TOBIIVHW B
Mexax 1,9-2,9, mpopocTku 6ifbIll M MeHII Tep-
MiHa/IbHi, KOPOTKIi, IXHi arpecopii 6araTonomnaresi.
XasmorTellii 4MCIeHH], IepeBaKHO 3i6paHi B Ipy-
Y, TEeMHO-KOPUYHeBi, HamiBKy/acTi, (60-)75-105
(-120) mx™m y miamerpi. Knitnan nepupito Hempa-
BIJIbHO 0araToKyTHi, O 25 MKM y HOII€PeYHIUKY.
ITpuparky exBaTOpianbHi, He AyXe YMciIeHHi (o
25), OPCTKi, IpsiMi 1O TPOXU 3irHyTHX, 32 IOB-
JKMHOW pmopiBHIOIOTH 1,0-1,5 pmiamerpa xasmore-
i, 3pifKa meufo KoBiIi abo KOpoTii, 10 6,5 MKM
3aBT. Oi/I1 OCHOBM, MOTOBLIVIOTBCS B HAIIPSIMKY
1o BepxiBKu, 10 12 MKM, HecenToBaHi, 6e36apBHi,
HpOCTi, BEPXiBKM TiCHO 3aKpy4eHi, HOMITHO 30i/b-
reni. CyMKu 1Mo 3—6, IINPOKO emincoifHoobepHe-
HOAMILIENORiOH, IIEPEBAXHO Ha KOPOTKill HDKI,
(35-)40-60 x 30-40(-45) MKM, 2-cOpOBi, 3pigKa
criop 3. Criopu enincoinsi, 1o sinenonioHux, (16-)
23-33 x (10-)13-18(-25) MxM, 6e36apBHi.

Ha Bupax pony Ulmus L. (Ulmaceae). Tun na Ul-
mus sp., Ppanuid.

INommpenns B Ykpaiuni. Ha Ulmus glabra Huds.
(incl. U. elliptica K. Koch) — I'K, KpJlc, I[13JIC, IT/Ic
(Lavitska, 1939; Morochkovskyi et al., 1969; Helu-
ta et al.,, 1987; Heluta, 1989; Prosyannikova et al.,
2016; Prosyannikova, Ivakhnenko, 2020). Ha U. lae-
vis Pall. — T'K, KpC, JI3JIC, JI3C, ITJIc, IIC (Isikov,
1977; Heluta et al., 1987, 1992; Heluta, 1989; Pry-
diuk, 2000; Dudka et al., 2004, 2009a; Kravchuk
et al., 2018). Ha U. minor Mill. (incl. U. carpinifo-
lia Kupr. ex Suckow, U. suberosa Moench) — JI3C,
IIBK, II3JIC, I13C, ITJIc (Lavitska, 1949; Radziev-
skyi, 1952; Vasilyeva, 1960; Morochkovskyi et al.,
1969; Heluta et al., 1987, 1992; Heluta, 1989, 1999b;
Heluta, Isikov, 1991; Solomakhina, Prudenko, 1998;
Dudka et al., 2004, 2009a; Dzhagan et al., 2008; Ko-
rytnianska et al., 2012). Ha U. pumila L. — TI3JIC,
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I13C (Korytnianska, Popova, 2014; Korytnianska et
al., 2014b). Ha Ulmus spp. — I'K, 3JIc, KpJlc, JI3C,
ITBK, II3JIC, IJIc, LIIT (Radzievskyi, 1952; Heluta
et al., 1987, 2016; Kuzub, 2000, 2001; Gorkovenko,
Prosyannikova, 2014).

3aranrbHe mNoOWIMpeHHA. €Bpoma: ABCTpif,
Benvria, binopych, bonrapis, Benuka bpuranis,
Icnanis, Itania, JIutsa, Himeuunna, [Tonbia, Iop-
tyranis, PO, Pymynis, Cep6is, CnoBayunHa, Yrop-
myHa, Ykpaina, ®@pannis, Yexis, llIseitnapis; Asisa:
Aszepb6aitmxan, Bipmenis, Ipysisa, Ispainb, Inpis,
Ipan, Kasaxcran, Kupruscran, Kurait, Kopes, PO
(Danexmit Cxin, Cubip), Typeuunna, Y3b6ekucraH,
Snonis; Appuka: Amxup, Tywic; IliBHiuna AMepn-
ka: Kanapga, CIIA.

3 Asep6aiypkany Ha Ulmus minor onucano rpu6
Uncinula clandestina f. ulmi-foliaceae Dzhaf., siknmit
3apas posmIAnaeTbes AK Erysiphe ulmi var. ulmi-fo-
liaceae (Dzhaf.) U. Braun (Braun, Cook, 2012). Bix
BifipisHsETbCS Bix HaBemeHoro Hamu E. ulmi var.
ulmi e 6iNbIIOI0 KiMBKICTIO CyMKOCIIOp — IX
nepeBakHo Mo 3-4, 3pifjka 1o 2 B cymui. Y neperi-
KY perioHiB, [ie IIOIMPEHNIT el Pi3HOBUJ, BKa3y-
erbca i Kpum. OfHak neperianyTi HaMy KpUMCBKi
3pasKM MAIOThb BCE XX TaKM IEepeBaXHO 2-CIOPOBi
cymku. JJogamo, o Ha B’s3ax B YKpaiHi BimHOC-
HO HEeJaBHO NOWMPUBCA CXigHoasilicbkuit Buj E.
kenjiana, ognax BiH Hy>ke /erko BinpisHseTbcA 3a
OyZOBOIO NPUJATKIB, sIKi MalOTh CIipanbHi 3aKiH-
YEHHS 3 TOBCTUMY BUTKAMMI.

CIIMCOK ITOCUJTIAHD

Taxum unHOM, 71 YKkpainy My HaBoauMo 11 Bu-
niB cexuii Uncinula pony Erysiphe. OgHak 3a3Ha4n-
Mo, mo y "BusHaunmky rpu6is Ykpaimn' (Moroch-
kovskyi et al., 1969) snaxopumo e Uncinula mori
Miyake [= Erysiphe mori (Miyake) U. Braun & S. Ta-
kam.], Bkazany s moskosuwi. e asiitcbkuit Bup,
i Jioro 3Haxifika B YKpaiHi € Jy>Ke CyMHiBHOI0. 3pa-
30K BiJICYTHiJi, OIMC MaTepialy He OPUIiHaIbHUIL, a
MOBHICTIO CKoTitoBaumit 3 MoHorpadii A.A. S4yes-
cbkoro (Jaczewski, 1927). HasBuicTb Buny B YKpa-
iHi He HigTBepIPKEHA >XONHOKI NONATKOBOI IJIOTO
3Haxijiko. Ham BiloM0O pekinbKa BUMIAAKiB, KOU
Acer tataricum L. TOMWJIKOBO BM3HAYa/M SIK IIOB-
KoBu1o. O4eBUHO, TaK CTANOCA i IpU BU3HAUYEHH]
uporo rpuba. Haiisiporiguimre, mo HeBimomi Jo-
CTMimHVKY, SKi mopam iHdopMaliio aBTopaM BuU-
3HA4YHIKa, MaJIi CIIPaBY He i3 3aragkoBuM E. mori, a
3i 3BuuaiHuM Sawadaea tulasnei (Fuckel) Homma,
NOLIMPEHNM B YKpaiHi Ha K/IeHi TaTapcbKOMY, i B
AKOTO BEPXiBKM IIPUMIATKIB TAKOX 3aKPYYeHi.

JOTPMMAHHJA ETUYHVX HOPM

ABTOD TIOBifJOMJIA€ TIPO BiICY THICTD OY/b-AKOTO KOHQIIKTY
iHTepeciB.
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A critical revision of the powdery mildew fungi
(Erysiphaceae, Ascomycota) of Ukraine: Erysiphe sect. Uncinula

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

Abstract. This article continues a series of publications providing critical reviews of the species composition of powdery
mildew fungi (Erysiphaceae, Helotiales, Ascomycota) of Ukraine and their distribution patterns within the country. The article
deals with species of Erysiphe sect. Uncinula. This section includes representatives of the genus having fruiting bodies with
mostly simple appendages differentiated from the mycelium and ending in distinctly uncinate or even subhelical apices. In
the article, a list of 11 species of sect. Uncinula recorded in Ukraine, their distribution by regions of Ukraine, as well as a key
for identification are provided. The most common species frequently occurring in many regions of Ukraine are native Erysi-
phe adunca and E. prunastri. Some species, such as E. arcuata, E. capreae, E. flexuosa, E. necator and E. ulmi, were recorded
much less often. Erysiphe australiana, E. kenjiana and E. salmonii found only in 1-4 regions are considered rare species. Most
species of sect. Uncinula are alien in Ukraine, and were introduced relatively recently, within a century, or even during recent
decades.

Keywords: biodiversity, distribution, Helotiales, Leotiomycetes, mycobiota, species composition
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A fundamental shift in the distribution pattern of Hermanssonia
centrifuga (Meruliaceae, Basidiomycota): new evidence from Ukraine
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Abstract. We report the first Ukrainian records of Hermanssonia centrifuga (Meruliaceae) outside the Carpathian region.
Traditionally, the species has been considered restricted to boreo-montane forest vegetation and climatic conditions. Its dis-
covery in the plain part of the country highlights the recently reported fundamental change in the distribution pattern of the
fungus. The importance of the records, ecology and taxonomy of the species are briefly discussed. We hypothesise that the
species reached the northern part of Ukraine through the densely forested cross-border region of Polissia, and that the hemi-
boreal primeval woodlands of the Biatowieza Forest (Belarus, Poland) represent the most likely dispersal centre.

Keywords: citizen science, distribution, new records, Phlebia s. 1., Polissia, Polyporales, wood-inhabiting fungi

Introduction for the national biodiversity assessment and pro-
vide invaluable information about previously un-
In recent years, Ukrainian mycology and biodiver-  known biodiversity hotspots requiring legal protec-
sity studies overall are becoming more and more  tjon (Peter et al., 2021; Prylutskyi, Kapets, 2024).
reliant on observations made by non-professionals Despite the platform’s technical limitations, the
(Prylutskyi, Kapets, 2024). Amateur-collected data  Facebook citizen science community "Fungi of
have already significantly contributed to the know-  {kraine" ("Tpu6m Ykpainu", https://www.facebook.
ledge of the distribution of some legally protected  com/groups/1054204501266549/) remains the pri-
species, revealing numerous localities which were  mary source of amateur-collected locality data used
unlikely to have been visited by a few professional  for the majority of Ukrainian mycological publica-
mycologists in the country (Shevchenko etal., 2019,  tjons (Prylutskyi, Kapets, 2024). This article con-
2021; Heluta et al., 2022). These efforts are crucial  tinues a series of publications on the distribution
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A shift in the distribution pattern of Hermanssonia centrifuga

patterns of noteworthy basidiomycetes (see Helu-
ta, 2018, 2019; Heluta, Zykova, 2018, 2019; Heluta
et al., 2019; Shevchenko et al.,, 2019, 2021; Popova,
2021; Prydiuk, Balahura, 2021; Makarenko, Heluta,
2023; Prydiuk, Fedorova, 2023; Hayova, 2024; Mar-
tyniuk et al., 2024; Prydiuk, Safina, 2024; Tkachen-
ko, Prydiuk, 2026) and is an another example of a
fruitful collaboration between professional mycolo-
gists and the members of this community.

The diversity of the aphyllophoroid fungi in
Ukraine remains insufficiently studied, except
for the small number of territories exposed to fo-
cused research. Undoubtedly, the City of Kyiv and
its closest environs represent one of these relative-
ly well-surveyed areas in the country. The earliest
records of aphyllophoroid fungi here date back to
the second half of the 19" century (Valts, Rishavi,
1871) and have continued since then until today
(Ivanenko, 2020; Heluta et al., 2024). According to
the biogeographical zonation commonly applied in
Ukrainian mycological publications (Heluta, 1989),
the territory of the city is divided into four ma-
jor regions: the Central (Right-Bank) Polissia, the
Left-Bank Polissia, the Right-Bank Forest-Steppe
and the Left-Bank Forest-Steppe. The heterogene-
ity of the natural conditions within this relatively
small area is a premise of its high fungal diversity.
Furthermore, the geographical proximity to lead-
ing centres of Ukrainian mycological research and
well-developed logistical infrastructure make the
city’s urban forests convenient model areas for rep-
resenting their entire biogeographical region. Over
a century of mycological studies in Kyiv city forests
has led to a relatively complete understanding of
the composition of local species, especially regard-
ing macrofungi that are recognisable in the field.

In this regard, the first record of Hermanssonia
centrifuga (P. Karst.) Zmitr., a conspicuous and easily
identifiable corticioid fungus (Eriksson et al., 1981;
Bernicchia, Gorjon, 2010; Zibarova, Pouska, 2020),
in one of the city forests of Kyiv is most probably a
sign of the change in the distribution pattern of this
species rather than a result of insufficient surveying.
Over the last decade, this rather typical species of
the primeval and old-growth spruce-dominated for-
ests has begun to spread into the lowland habitats in
Central Europe (Tejklova, Zibarova, 2020; Zibarova,
Pouska, 2020; Tejklovd, Zibarova, 2023; Zibarova et
al., 2024). The discovery of H. centrifuga in the plain
part of Ukraine likewise appears, on a local scale, to
reflect this recent expansion trend.
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Hermanssonia, introduced as a monotypic genus
in 2018, was named in honour of the Swedish my-
cologist J. Hermansson, who studied the diversity
and taxonomy of various fungal groups in North-
ern Europe (Zmitrovich, 2018). Today, the genus is
represented by two genetically and morphologically
related species: Hermanssonia centrifuga (P. Karst.)
Zmitr. and recently described H. fimbriata Z.B. Liu
& Y.C. Dai (Liu et al., 2022).

Originally, Hermanssonia centrifuga was de-
scribed as a species within Phlebia (as P. centrifuga
P. Karst.) and is still regarded as a part of the ge-
nus by many researchers (Tejklova, Zibarova, 2020;
Komonen et al., 2021; Moor et al., 2021; Sum et al,,
2024), as well as by the MycoBank database (https://
www.mycobank.org/). Either way, the genera Her-
manssonia and Phlebia are closely related and, along
with non-poroid representatives of Merulius, My-
coacia, Mycoaciella and some other genera within
Meruliaceae, are often referred to as the "phlebioid
fungi" or Phlebia s. 1. (Nakasone, Burdsall, 1984;
Nakasone, 1997, 2002; Parmasto, Hallenberg, 2000;
Bernicchia, Gorjon, 2010; Holec et al., 2015; Liu et
al., 2022; Zhao et al., 2023). This paraphyletic group
(Motato-Vasquez et al., 2022; Zhao et al., 2023) is
characterised by gelatinous to corneous fruitbodies,
palisade-like hymenium with densely arranged nar-
rowly clavate basidia, hyaline thin-walled spores
with no reaction in IKI, bipolar mating system and
astatocoenocytic nuclear behaviour (Larsson et al.,
2004; Bernicchia, Gorjon, 2010).

Based on the newly available records of Her-
manssonia centrifuga in Ukraine, the present study
aims to update its distribution pattern within the
country and propose a hypothesis regarding the
species’ probable dispersal centre.

Materials and Methods

The specimen was discovered by K.I. Fedorova du-
ring a casual walk through the territory of the Dar-
nytsia Forest Park Municipal Enterprise in Kyiv on
15 October 2024. After the discovery, the location
was revisited, and the development of the fruitbo-
dy was carefully documented during several weeks.
On 26 October 2024, the specimen was collected
and dried at room temperature. Identity of the find
was confirmed by both micromorphological exami-
nation and molecular analysis. The following year,
on 14 November 2025, another locality was disco-
vered by Dr. M.V. Shevchenko during the complex
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biodiversity survey of the Ivankiv territorial com-
munity. Although the collected material unmista-
kably exhibited diagnostic characters of the species,
the dried fruitbody turned out to be sterile due to
contamination with a mycophilic fungus.

Microscopic structures of the fruitbodies were
studied in 5% KOH solution. Spore sizes are given
based on 20 measurements. Basidia sizes are pro-
vided based on 10 measurements. In the descrip-
tions of the microscopic features, the following
abbreviations are used: av. W = average width of ba-
sidiospores; av. L = average length of basidiospores;
Q = length/width ratio of basidiospores; av. Q = av-
erage length/width ratio of basidiospores. Speci-
mens are deposited in the Fungarium of the Na-
tional Herbarium of Ukraine at the M.G. Kholodny
Institute of Botany, NAS of Ukraine, Kyiv (KW-M).

The species was identified according to Hansen
and Knudsen (1997), Bernicchia and Gorjon
(2010). The scientific name is provided according to
the Index Fungorum database (https://www.index-
fungorum.org/). The maps (Figs 3, 4) were created
using QGIS 3.28.0 software.

DNA extraction was performed using the Bio-
core Spin-Food DNA-50 extraction kit (Biocore
Technology, Ukraine). During lysis 4 uL of Protein-
ase K (Qiagen, Germany) were added to each sam-
ple immediately before use; after that samples were
incubated at 55 °C for 3 hours. Other steps were
performed following the manufacturer’s instruc-
tions. The nrITS region was amplified using ITS1-F
(Gardes, Bruns, 1993) and I'TS4 (White et al., 1990)
primers with DreamTaq Green PCR Master Mix 2X
(Thermo Fisher Scientific Baltics, Lithuania) fol-
lowing the standard protocol (White et al., 1990).
The PCR product was sequenced at Macrogen Eu-
rope (Amsterdam, the Netherlands). Species iden-
tification was confirmed by BLAST analysis against

GenBank (https://www.ncbi.nlm.nih.gov/genbank/)
and UNITE (https://unite.ut.ee) databases.

Results

Hermanssonia centrifuga (P. Karst.) Zmitr., Folia
Cryptog. Petropolitana (Sankt-Peterburg) 6: 100.
2018 — Figs. 1, 2.
= Phlebia centrifuga P. Karst., Meddn Soc. Fauna
Flora fenn. 6: 10. 1881.
GenBank accession number: PZ390507

Fruitbody thin, up to 3 mm thick, annual, resu-
pinate, rubbery, waxy, forming irregular merging
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patches on substrate. Hymenophore phlebioid, ra-
dially wrinkled at the early stages of development,
but becomes tuberculate upon merging, white to
cream-coloured; pinkish near the edge when young.
With age, the fruitbody turns pale dirty orange to
straw-coloured. Margin fimbriate, at first strikingly
pinkish to lilac, becomes faded with age.

Hyphal system monomitic, hyphae densely inter-
woven and difficult to discern, 2-3 pm in diameter,
clamped at all septa, thin-walled, hyaline. Hymeni-
um without cystidia or any other sterile elements.
Basidia 23-27 x 5-6 pm, narrow, 4-spored, basally
clamped. Basidiospores (6.8-)7-9.4 x 2.5-3.2 pm,
Q=21-33,av. L = 7.97 ym, av. B = 3.11 pm, av.
Q = 2.58; cylindrical, smooth, thin-walled, hyaline.
No amyloid or dextrinoid reaction in hyphae, ba-
sidia or basidiospores.

Specimens examined: Kyiv City, Desnianskyi
District, Darnytsia Forest Park Municipal Enter-
prise, Darnytsia forestry, quarter 41, Darnytsia river
valley, N 50°29'09", E 30°37'09", 110 m a.s.l, hu-
man-influenced alluvial forest with Acer platanoides
L., A. negundo L., Alnus glutinosa (L.) Gaertn., Bet-
ula sp. and Populus tremula L., on the naturally fall-
en trunk of Betula sp., 26.10.2024 (KW-M71508),
leg. K.I. Fedorova, det. O.M. Bohoslavets (Fig. 3);
Kyiv Region, Vyshhorod District, Ivankiv territorial
community, environs of Stanishivka village, Stol-
ychnyi Forest Office Branch of the State Specialised
Forest Enterprise "Forests of Ukraine", Ivankivske
Forestry Management Unit, Obukhovychi forest-
ry, quarter 16, Murava river terrace, N 50°56'23",
E 29°43'38", 160 m a.s.l., mature human-influenced
forest with Pinus sylvestris L., Quercus robur L. and
Betula pendula Roth., on the naturally fallen trunk
of Pinus sylvestris, 14.11.2025 (KW-M71865), leg. et
det. M. V. Shevchenko.

Other known localities: Ivano-Frankivsk Re-
gion, Nadvirna District, vicinity of the village of
Zelena, Gorgany Nature Reserve, Ancient and Pri-
meval Beech Forests of the Carpathians and Oth-
er Regions of Europe UNESCO World Heritage
Site, Dzhurdzhynets stream valley, N 48°2827",
E 24°18'31", 1020 m a.s.l., primeval spruce forest
in lower part of the forest belt on rich soil, on saw
cut surface of naturally fallen trunk of Picea abies
(L.) H. Karst. 46 cm in diameter, 07.10.2021 (KW-
M71506), leg. et det. O.M. Bohoslavets; N 48°28'19",
E 24°18'33", 1040 m a.s.l, on underside of fallen
trunk of Picea abies 29 cm in diameter, 18.10.2022,
not. O.M. Bohoslavets; N 48°28'36", E 24°18'11",
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Fig. 1. Development of the fruitbodies of Hermanssonia centrifuga (KW-M71508). A: fruitbodies emerging as bright pink to
lilac, small fimbriate patches on the substrate; B: individual patches growing radially; C: individual basidiomata starting to
merge as they grow, the hymenophore displays a distinct radially wrinkled pattern; D: upon merging, the radial texture of the
hymenophore becoming less evident with the margins getting paler; E: tuberculate hymenophore surface after incorporating
the initially separate radially wrinkled fruitbodies; F: fruitbody turning pale dirty orange to straw-coloured with age, although
a characteristic pinkish tint and radially structured parts of the hymenophore remain visible

1020 m a.s.l, on underside of fallen trunk of Picca  Europe UNESCO World Heritage Site, N 48°28'49",
abies 53 cm in diameter, 18.10.2022, not. O.M. Bo-  E 24°17'13", 815 m a.s.l,, near-natural spruce forest
hoslavets; outside the Ancient and Primeval Beech  in lower part of the forest belt on rich soil, on saw
Forests of the Carpathians and Other Regions of  cut surface of fragment of naturally fallen trunk of
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Fig. 2. Microscopic features of Hermanssonia centrifuga
(KW-M71506). A: basidia; B: hyphae with clamps; C: spores.
Bar: 10 um

Picea abies 30 cm in diameter, 30.09.2022, not. O.M.
Bohoslavets; Kosiv District, vicinity of the village
of Yavoriv, N 48°15'59", E 24°58'15", 660 m a.s.l.,
highly fragmented man-influenced spruce forest in
lower part of the forest belt on rich soil, on saw cut
surface of naturally fallen trunk of Picea abies 60
cm in diameter, 24.08.2022, not. O.M. Bohoslavets
(Bohoslavets, Prydiuk, 2023). Zakarpatska (Tran-
scarpathian) Region, Rakhiv District, vicinities of
the village of Dilove, Bilyi Potik stream valley, Oc-
tober 1935 (PRM26184, PRM23688, PRM23690),
leg. et det. A. Pilat; vicinities of the village of Ko-
stylivka, Lishchynka stream valley, August 1936
(PRM28595, PRM28662, PRM28723, PRM29017,
PRM29052, PRM34351, PRM34352), leg. et det. A.
Pilat; vicinities of the town of Rakhiv, August 1937
(PRM489124, PRM492071), leg. et det. A. Pilat;
Berlebash stream valley, August 1937 (PRM488260,
PRM488602, PRM488737, PRM488799,
PRM497193), leg. et det. A. Pilat (Pilat, 1940); Tia-
chiv District, vicinities of the village of Mala Uhol-
ka, Carpathian Biosphere Reserve, Uholka-Shy-
rokyi Luh protected massif, Ancient and Primeval
Beech Forests of the Carpathians and Other Re-
gions of Europe UNESCO World Heritage Site, pri-
meval beech forest, N 48°15'48", E 23°37'06", 680
m a.s.l, 11.09.2013 (CWU(MYC)6742), leg. et det.
O.V. Ordynets (Savchenko et al., 2024).

General distribution. Europe: Austria, Belarus,
Bosnia and Herzegovina, Bulgaria, Croatia, Czech
Republic, Estonia, Finland, France, Germany,

216

Greece, Italy, Latvia, Lithuania, North Macedonia,
Norway, Poland, RE, Romania, Slovakia, Slovenia,
Spain, Sweden, Switzerland, Ukraine (Eriksson et
al., 1981; Hallenberg, 1984; Lanquetin, Meyer, 1991;
Zervakis et al., 1998; Damon, 2001; Wojewoda,
2003; Yurchenko, 2003; Bernicchia, Gorjon, 2010;
Karadelev et al.,, 2018; Gross et al., 2020; GBIE,
2026-onward). Asia: Iran, Japan, Nepal, RF (Hjort-
stam, Ryvarden, 1984; Franzén et al., 2006; Hallen-
berg, 1981; GBIF, 2026-onward). North America:
Canada, USA (Cooke, 1956; Hallenberg, 1984).

Discussion

Traditionally, the ecology of Hermanssonia cen-
trifuga has been described as rather specialised,
with a strong association with the old-growth bo-
reo-montane spruce-dominated forests (Eriksson
et al.,, 1981; Nordén, Larsson, 2000; Holec et al.,
2015). Consequently, the species was regarded as a
reliable indicator of the conservation value of such
ecosystems (Kotiranta, Niemeld, 1993; Parmasto,
Parmasto, 1997; Torti¢, 1998; Dvordk et al., 2017).
In terms of substrate specialization, H. centrifuga
shows a clear preference for the coniferous dead-
wood, especially Picea spp. (Eriksson et al., 1981;
Hansen, Knudsen, 1997; Dvordk et al., 2017), but
is also known from wood of various angiosperms
and gymnosperms (Cooke, 1956; Hallenberg, 1981,
1984; Tortié, 1998; Zervakis et al., 1998; Holec et al.,
2015). These characteristics are consistent with all
previous records of the fungus from the Ukraini-
an Carpathians (Pilat, 1940; Bohoslavets, Prydiuk,
2023; Savchenko et al., 2024), but do not align well
with our finds of H. centrifuga in human-influenced
forests of the nemoral zone.

The phenomenon of the recent spread of Her-
manssonia centrifuga outside of well-preserved nat-
ural forests with Picea is well-documented in the
Czech Republic and Slovakia (Tejklova, Zibarova,
2020, 2023; Zibarova, Pouska, 2020; Zibarova et al.,
2024). As a consequence, the conservation status of
the species in the most recent edition of the Red List
of Fungi (macromycetes) of the Czech Republic has
changed from Endangered (Holec, Beran, 2006) to
Least Concern (Zibarova et al., 2024). Moreover, H.
centrifuga is listed among the species, which have
clearly become more widespread in the country,
contrary to most fungi on the list, which have been
reassessed based on a more comprehensive approach
to the threat evaluation (Zibarova et al., 2024).
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Fig. 3. Records of Hermanssonia centrifuga in Ukraine. Regions of the Flora of Fungi of Ukraine (Heluta, 1989) are given as
follows: CF — Carpathian Forests, CP — Central (Right-Bank) Polissia, CCF — Cis-Carpathian Forests, CrFS — Crimean
Forest-Steppe, CrS — Crimean Steppe, DGMS — Donetsk Grass-Meadow Steppe, EEUF — East European (Central Russian)
Upland Forests, KhFS — Kharkiv Forest-Steppe, LBGMS —Left-Bank Grass-Meadow Steppe, LBGS — Left-Bank Grass
Steppe, LBFS — Left-Bank Forest-Steppe, LBP — Left-Bank Polissia, LP — Lesser Polissia, MCr — Mountain Crimea, PS
— Polynovyi (Artemisia) Steppe, RBGMS —Right-Bank Grass-Meadow Steppe, RBGS — Right-Bank Grass Steppe, RBFS —
Right-Bank Forest-Steppe, RF — Roztochchia Forests, SCCr — South Coast of Crimea, SGMS — Starobilsk Grass-Meadow
Steppe, TC — Transcarpathia, VFS — Volyn (Volhynian) Forest-Steppe, WFS — Western Forest-Steppe, WP — Western

Polissia, WUF — Western Ukrainian Forests

The reasons for the shift in the distribution pat-
tern of the fungus remain unclear. Tejklova and
Zibarova (2023) hypothesise that the recent emer-
gence of some boreo-montane fungi in lowland hab-
itats may be caused by changes in modern forestry
(primarily concerning the increase in deadwood
volume and shadiness in forest stands) and addi-
tionally facilitated by microclimate similarities be-
tween montane ravine ecosystems and lowland allu-
vial valleys. Dispersal peculiarities of Hermanssonia
centrifuga could also contribute to the phenomenon.
Nordén and Larsson (2000) have shown that basid-
iospore dissemination of the species is rather effi-
cient, and it is unlikely that the distribution of the
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fungus is limited by dispersal distance. As a result,
there are prospects for the establishment of H. cen-
trifuga in suitable habitats, including human-made
forests with sufficient amounts of deadwood (Nor-
dén, Larsson, 2000). It is worth noticing, however,
that the transformed localities discussed in this ar-
ticle are not characterised by a significant amount of
dead wood anyhow comparable to the old-growth
boreo-montane forests.

However efficient the spore dispersal of the spe-
cies might be, vitality and spread of airborne prop-
agules are limited by solar radiation and tempera-
ture fluctuations, especially in the case of species
with thin-walled hyaline basidiospores (Ingold,
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Fig. 4. Hypothetical spread of Hermanssonia centrifuga from the Bialowieza Forest region through the Polissia region. The
borders of Polissia are schematically given according to Barbarych (1977) and Dementyev et al. (1977)

1971; Norros et al., 2015). According to Nordén and
Larsson (2000), basidiospore deposition is most ef-
ficient in the range of 100 m around a fruitbody of
Hermanssonia centrifuga. As fruitbody formation
in basidiomycetes requires somatogamy between
two viable spores, the probability of such an en-
counter declines dramatically even with a moderate
increase in distances from the nearest fruitbodies.
Population genetic studies of H. centrifuga in the
Northern Europe (Franzén et al., 2007) have shown
the moderate genetic differentiation among popu-
lations inhabiting fragmented and isolated habitats,
with the highest levels of divergence observed in
populations located furthest from areas of contin-
uous habitat. This differentiation is increased by the
limited gene flow, enabling the genetic drift in the
isolated populations.

Overall, the distribution of wood-inhabiting fun-
gi is heavily reliant on habitat connectivity (Abrego
et al., 2015), so it is very likely that the species has
reached its newly discovered localities through a
continuous biodiversity corridor, or at least through
a near-continuous step-stone one.

The Darnytsia Forest Park Municipal Enterprise,
where Hermanssonia centrifuga was first discovered
in the plain part of Ukraine, is located in the north-
westernmost part of the Left-Bank Forest-Steppe,
immediately adjacent to the Left-Bank Polissia re-
gion (Fig. 3). The locality of the second record is
likewise situated in the northern part of the country
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(Central Polissia). Considering the presumed area
of origin of the discovered populations, we hypoth-
esise that the spread of the species has reached the
region through the densely forested cross-border
region of Polissia, rather than from its previously
known habitats in the Ukrainian Carpathians, as
such a dispersal route would require the species to
traverse the heavily transformed and largely defor-
ested forest-steppe terrains.

Polissia (also transliterated from several languag-
es as Polissya, Polesie, Polesia, etc.) is a vast low-
land area within the East European Plain, occupy-
ing mainly the river basin of the Prypiat River and
parts of the catchment areas of the Western Bug,
Desna and Dnipro rivers. It is stretching across the
Ukrainian-Belarusian border, additionally occupy-
ing smaller adjacent parts of Poland and RF. Sig-
nificant part of the region is covered with wetlands
and nemoral forests, composed primarily of Pinus
sylvestris and Quercus robur (Barbarych, 1977; De-
mentyev et al., 1977).

At the northern limits of the Belarusian and Pol-
ish parts of Polissia in the hemiboreal zone lays the
Biatowieza Forest—a cross-border UNESCO World
Heritage site, protecting the largest remainder of
the primeval forest once covering the European
Plain (Fig. 4). This vast woodland is an important
biodiversity hotspot and a refugium for many dead-
wood-associated species confined to primeval for-
ests (Holec et al., 2025). Hermanssonia centrifuga
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is known from both Belarusian and Polish parts of
the Bialowieza Forest since the second half of the
20th century (Kamarova, 1965; Wojewoda, 2003;
Yurchenko, 2003). In our opinion, local hemibo-
real primeval forests might represent a dispersal
centre, from which newly discovered populations
from Northern Ukraine originate. A recent ama-
teur record of H. centrifuga in the western part of
Belarusian Polissia  (https://www.gbif.org/occur-
rence/6130368382) may support our hypothesis.

We presume that, in the nearest future, the
spread of Hermanssonia centrifuga to the lowland
habitats may have an impact on the geographically
isolated montane populations of the fungus in Cen-
tral and Eastern Europe. Due to significant expan-
sion of the distribution range, the genetic isolation
of those populations and the consequent processes
of their gradual divergence may be reduced by the
increased gene flow within the continuous or inter-
linked habitats.

The first records of Hermanssonia centrifuga in
the plain part of Ukraine extend the knowledge
about the change in the distribution pattern of the
species and highlight the importance of a compre-
hensive study of distribution of corticioid fungi in
the country. In the next few years, we expect more
finds of the species outside the Carpathian region.
Further extensive monitoring of the potential lo-
calities of H. centrifuga by professional mycologists
and amateurs is a premise of accurate reevaluation
of its ecological preferences.
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IcrorTHi 3Minu B momupenHi Hermanssonia centrifuga
(Meruliaceae, Basidiomycota): HOBi BizoMocCTi 3 YKpainu

O.M. BOTOCJIABEIIb !, M.B. IIEBYEHKO !, K.I. PEJTIOPOBA 2,
M.IL. ®©OMEHKO !, M.IL. TPVJIOK 3

! Tncturyt 6otaniku im. M.I. Xonogsoro HAH Vkpainu

By Tepemenkiscbka 2, Kuis 01601, Ykpaina

2 QeiicOyk-crinpHOTa "TpnbM Ykpainu', Ykpaina

Pedepar. IloBinomnsernbcs mpo nepuri sHaxinku Hermanssonia centrifuga (Meruliaceae) Ha Teputopil YkpaiHu 3a MexxaMu
KapmaTcbkoro periony. TpaauiiiitHo 1ieif Bujj BBaXKaBcA IPUYPOYEHNM SO 60PEOMOHTaHHMX JIICOBMX YIPYIOBaHb i KliMa-
TUYHUX YMOB. Vloro BusBNeHHs Ha piBHMHHII yacTuHi YKpaiHy cBiTumTh mpo cyTTeBi 3MiHM y mommpenHi rpuba. ¥ crarti
KOPOTKO POSITIAHYTO 3HAYEHH:A 3HAXiJOK, EKOJIOTII0 i TAKCOHOMiYHE TIOIOXEHHA BUAY. Mu npuiryckaemo, 1o 1eii Buj, Io-
TpanuB 10 MiBHiYHOI YacTHM YKpainu 4yepes [lomiccsas — rycro samicHeHMIT TPaHCKOPJZOHHMII PETioH, a HalliMOBipHiMMM
IIEHTPOM J10T0 HOLIMpPeHH: € TeMibopeanbHi npamicu binosesbkoi mymi (Binopycs, Ilonbiua).

KmrouoBi cmoBa: rpomajifHCbKa HaykKa, JAepeBOPYilHiBHI rpmby, HoBi sHaxinkm, Ilomicca, mommpenns, Phlebia s. 1,
Polyporales
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IMonynauii Gymnospermium odessanum (Berberidaceae)
y IPMPOFHOMY Ta MOCTMaliHiHroBoMY maHgmadrax KpuBopixoksa

Amnaromiin O. ITABJIEHKO * 2, Onsra O. KPACOBA "2, Tanuua H. IIIOJIb
Kpusopisbkuit 6oTaniuamii cag, HaijionanbHa akafeMis Hayk Ykpainu
By boraniuna 50, Kpusuii Pir 50089, Ykpaina

*ABTOp [yIs1 IUCTYBAHH: anolpavi@gmail.com

Pedepar. Gymnospermium odessanum — maneoeHaeMiK, peTiKTOBIII BIAA i3 By3bKIM AM3 FOHKTUBHIM apeajioM, BKTIOYeHNUI
mo Yepsonoi kuury Ykpainm. HaitniBaivyninre 3 itoro BifjoMux npupomHux Mmiciespoctanb posramosane B Kpuomy Posi,
B Mexax ypouniia "Crnanresi ckeni”. Ieil aHK/TaB BUHATKOBOTO (iTOPiSHOMAHITTSA 3a3Ha€ peKpealliifHOro MpecuHTY, AKUI
MOCHUITIOETHCS 3 KOXXHUM POKoM. Y 2014 p. 6yro 3iiiicHeHO Bucanky 6ynbbokopenesutr G. odessanum y HoCTMailHIHTOBOMY
maHpmadTi MicTa — Ha BMBEJEHOMY 3 eKCIUIyaTalil 3amisopygHoMy BimBami. Brpopmomx 11 pokiB 3pilicHIOBaBCS
MOHITOPUHT IO GOPMYyBaHHs eKCIIePYMEHTAIbHOIL IHTPOAYKIITHOL oMy ALl BuAy. Y CTaTTi IpoBefieHO OPiBHAIbHUIL
aHasli3 BIKOBOI CTPYKTYPM Ta XXUTTEBOCTI MPUPORHOI I IITYYHO CTBOpeHO] momyaniit. [TokazaHo, 110 cipobu 36epexxeHHs
PIAKICHOrO BMAY 3a YMOB ITOCTMAIHIHIOBOTrO JMaHAUadTy LiIkoM cebe BUIIpaBROBYIOTh. Haanus 1iit Tepurtopil craTycy
MaHAmadTHOTO TeXHOTEHHOTO 3aKa3HIKa 3a0e3IeunIo 6 1ieBy OXOpOHY YHiKaabHOI iHTPORYKIIITHOI MOy IALLii.

Knro4oBi cmoBa: BikoBi crieKTpy, BiTasiTeT, ;UHaMiKa, XUTTEBICTD, IHTPOAYKLiHA omynALia, Gymnospermium odessanum

(Pall.) Spach, BuBuanucs B Anbanii (Barina et al,
2015, 2017; Mahmutaj et al., 2015), YopHnoropii
(Cakovic et al., 2017) Ta Itanmii (Rosati et al., 2018).

Beryn

BuBYeHHA Cy4acHOro CTaHy iCHyBaHHA BpasMBO-

ro penikrosoro Bupy Gymmnospermium odessanum
(DC.) Takht. (Krytska, Novosad, 2009) octanHiM
4acOM 3HaXOAMUTbCA B LIEHTPi HAyKOBUX iHTepeciB
eBporneiicbkux 6oranikis. IToza mexxamu Ykpainu
JeTaNbHi JOCTiPKeHHA BUAY IpoBojuuca B Py-
myHil (Doroftei, Mierla, 2007; Chirila et al., 2025);
IeKinpka ONMM3bKUX BUJIB, sKi iHOpi HapiBHi 3 G.
odessanum BBaKawTbca nigsupgamu G. altaicum

B Vkpaini 6araTopiuHi IificyMKu [OCTiZKeHb
i3 TaKCOHOMII, CUCTeMaTUKIU, Mop(bonori'l', XOpo-
7IOTiI, €KOTOIOJIOTil, MOIYJIALINHOI 6iomnorii, iH-
TPOAYKIII Ta CO30JI0Tii IIHOTO I[O6PYH>KI/IHC]:KO—
6ecapabCcpKO-3aXiFHOIPUIOPHOMOPCHKOTO  eH/ie-
MiKa ysaranbHeHi B MOHOrpadii KOIeKTVBy aBTO-
piB (Scherbakova et al., 2021). Humn BcTanoBre-
HO, IO Hali0i/IbIlIa Ki/IBKiCTh MiCLle3HAXOIKeHb G.
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odessanum Bigoma 3 Muxonmaiscbkoi Ta Opmechbkoi
obmacreit (45 Ta 36); y XepcOHCBKill IX Ha/ivyeTh-
ca 4, y Kiposorpapcbkiit Ta JIHimponeTpoBcbKiii
— 10 ogHoMy. HemofaBHo 3HaiifieHO 1€ [iBa Ma-
JovucenbHi nokamitet B MukonaiBcobkin ta IIHi-
IPOIeTPOBChKiil 06macTaAx. [lepumit BuABIeHUI y
3apoctsax Prunus spinosa L. B 6anui barpacosiit Ha
cxigHoMy y3bepexoki Tumirynbcbkoro mumany (Pe-
rioHa/IbHMIT TaHAmApTHUIT Mapk "Trrirynbcbknmit”)
(Melnyk et al., 2023), gpyrunit — Ha BiZCITOHEHHSX
rpaHiriB i mirMaTuTiB 1o iBOMY Gepery piuku IH-
ry/lellb II00/IN3Yy OIHOTO 3 XXUTIOBMX Macusis Kpu-
Boro Pory (Trotner, 2020).

Ina Kpusoro Pory Buj HaBOAMBCA HAaPUKIiHII
XIX cromitrs 1. AxindieBum mix HasBow Leon-
tice altaica Pall. (Akinfiev, 1894); miz Ticro X Ha3-
BOIO IIi3Hillle Ha JIOTO 3pOCTAHHA B OKOJIMIAX MicTa
BkaszyBas M.I. Kotos (Kotov, 1927). [lo HefaBHBO-
rO 9acy BUJ| BBaXKaay 3HUK/IMM i3 TEpUTOPII MicTa.
ITpore, y 2006 p. mif yac eKcKypcii ydacaukamu VI
MixxHaponHol KoH(epeHUii MOTOAUX OCTITHM-
KiB BuZ OY/I0 3HaJI[IeHO B 3apOCTAX YarapHUKIB Ha
KaM'sIHUCTUX BiICIOHEHHSX I'€OIOTiYHOI IIaM' STKI
npupoan "'Cranuesi ckemi” (Kucherevskyi, Shol,
2010). Ilisnimre Ha mpureriit Teputopil (AKy mu
HasyuBaeMo ypounuieM "CraHuesi ckeni') 6yno Bu-
ABneHo 18 momyAniiiHux nokycis Bupy (Smetana
etal., 2014a).

3a ganumu O.D. Illepbakosoi, G. odessanum mMae
CUIbHY LJ€HOTMYHY CTPATETII0 Ta BUCOKI afalTuB-
Hi MoxymBocti (Shcherbakova, 2008). Vimosipso,
3aBIAKM LIbOMY IHTPOJYKLiMHI €KCIepUMEHTH 3
MM BUIOM BMABJAIOTHCA JOBOM YCIiLIHMMU, Ha-
BiTh y BMUIIQJIKaX, KO €KOJIOTO-IIeHOTUYHI YMOBHI
HOBUX MICIIE3POCTaHb BiIPi3HAIOTHCA Bifl IPUPOJI-
HUX i He € onTuManpHUMH. Tak, Ha 60TaHiKO-Teo-
rpadivniit ginanni "Crenn Ykpainn" Hanionans-
Horo 6oraHiuyHOro cany iMmeni M.M. Ipnmka HAH
Ykpainum moma iHTpopykuiiiHoi momymanii G.
odessanum ctaHOBUTH 2075 M2, 1m0 3HAYHO OiNb-
me Oyab-skoi 3 mpupopuux (Gritsenko, 2022). ¥
Kpusopisbkomy 6oraniunomy cagy HAH Vipa-
iHu G. odessanum inTpomykoBaHuii y 2003 p. 3
okonmuupb cemmia bepesnerysare (MukomnaiBcbka
0671.). Ha choromui Bup, YTBOPUB iHTPOZYKLIAHY
MiKpOIOIY/IALLi0, TeHePaTUBHI 0COOMHM SAKOI 1Ij0-
piuHO IPOXOAATH Yyci eHomoriuni Gasy posBUTKY
Ta (GOPMYIOTb CXOXKe HaciHHsA. 3aBSKU CIOCOOY
PO3NOBCIO/PKEHH: HaciHHA (MipMeKkoxopii) Buj ak-
TUBHO MOLINMPIOETHCS Ta 301MbLIYE 3aliMaHy Tepu-
TOpil0. 3a MiICyMKaMM yCIiMIHOCTI iHTponykuii G.

224

odessanum HaneXWUTb IO CTIMKMX Y KYIbTYPi BUJiB:
18 6amnis i3 24-x (Shol, 2018).

Ockinbky Ha [JHiNponeTpoBLIMHI [iie TporpaMa
BUKOPUCTaHHA IOPYIIEHUX 3€MeIb TipHUY0-/10-
OyBHUX IiNPUEMCTB B SKOCTi BiIHOB/IIOBAaHNUX
€JIEMEHTIB €KOJIOTIYHOI MepeXi, aKTya/JIbHUM Ha-
IpsIMKOM 36aradeHHs GiTopisHOMaHITTS IOCTMAal-
HiHTOBUX TepuTOpiil (TakMX, [0 BMHUKIM IiCIA
3aBeplIeHHA BUIOOYBaHHA KOPUCHNX KOIAJIMH)
CTal0 TPUBHECEHHsI CO30/IOTiYHO I[iHHUMX a0o-
PUTeHHVX BUAIB JIO €KOTOIIB, cybcTpaTHi yMOBU
AKMX HAOJIVDKeHi 10 IPUPOIHUX.

MeToO10 HAIIOTO AOCiKEHHS OY/I0 MOpPiBHSH-
HA BiKOBOI CTPYKTYPM Ta >KUTTEBOCTI IOIY/IALINA
G. odessanum wHa Ttepuropii ypounma "CraHiesi
ckeri" i B mocTMariHiHroBomMy nmanguadri (BigBan
I[TepuioTpaBHEBOTO Kap'€py).

Marepianu Ta MmeTOAU

Tepuropis Kpusopixxsa (Kpusopispkoro mnpu-
POIHIYO-TOCIIONAPCHKOTO PETiOHY) 3HAXOAUTHCS
NepeBaykKHO Ha NiBAeHHMX Bifiporax IIpupHinpos-
CbKOI BUCOYMHM, 1[0 Ha MiBJEHHOMY 3aXOfi IIO-
BibHO IepexoauTh y IIpm4opHOMOpPCHKY HM30-
BuHy (Kazakov et. al,, 2005). 3a reo6oTaHiyHuM
pailoHyBaHHAM LI TEPUTOPiA BXOZUTDH O CKIAAy
bysbko-JIHinposcbkoro (Kpusopisbkoro) okpyry
PiSHOTpPaBHO-37TAKOBUX CTEIIiB, OalipadHMX JIiCiB Ta
POCIMHHOCTI TpaHITHUX BificioHeHb YopHOMOP-
CbKO-A30BCbKOI cTenioBol nifnposinnii [ToaTnyHoL
crenooi mposinnii (Didukh, Shelyag-Sosonko,
2003). 3a ocrtaHHi miBTOpa CTOMTTA HPUPORHI
nmaHAmAQTY perioHy 3asHaay IHOTYXKHOI TEXHO-
reHHol TpaHcdopMmalii BHACTIOK AiAMBHOCTI mif-
INPUEMCTB TipHMYO-METaNTypPrifiHOTO KOMIIJIEKCY.
Jlanpmadtu, fe 36epernacs npupopHa ¢opa, 3a-
iiMaroThb 1,0-1,5% 3aranbhoi nowi Kpubopixoks.
Tomy nanpauraTHO-TeXHIUHI cuCTeMM Ha CbOTOAHI
PO3IIARAIOTHCS K MaitoyTHI pedyriymu amst abo-
purennoi ¢dnopu Ta pocnmuuHocTi (Yarkov, 2007).

IMonynauis G. odessanum Ha Teputopii ypo-
uynmra "CraHueBi ckenmi" € HaimiBHIYHIIIOW ceper
BigoMux mpupopHux (47°5622.0"N 33°23'17.0"E);
IHTpOAYKIIi/iIHa — 3HaXopguTbcA 3a 23,3 KM B
niBHiYHO-cXigHOMY  HampsaMmky  (48°0729.3"N
33°34'03.1"E).

CTBOpeHHS IHTPOAYKLIHOI MOMy/ALil Ha 3a-
nizopygHoMy BigBani IlepmorpaBHeBOro Kap'epy
ITiBHiYHOrO ripHMY0-36aradyyBaJbHOrO KOMOiHATY
3JiJICHEHO Ha no4aTKy 4epBHaA 2014 p. Ina yporo
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BUKOpKCTamu OynbbokopeneBuma G. odessanum,
BUIIQIKOBO BMABJIEHI B 3pasKax IPyHTY, Bifibpa-
HUX Iifi Yac 3aKjaJaHHs eKOJIOTiYHMX NpOodiiB y
6ani Harinenosiit (MukonaiBcbka 0671.). 3 ormsaay
Ha HEMOXX/IMBICTh IXHBOI'O IIOBEPHEHHSA [0 IIPU-
POJHOTO MICLIe3pOCTaHHA Ta 3afisd BPATYBaHHA
[iacrop OXOPOHIOBAHOTO BMJY, LeMl POCIMHHMIA
Marepian 6yl10 BUITY4eHO Ta BUCAKEHO B 4-X JIO-
Kycax Ha BifjBaJi.

[lonboBi [OCHiIPKEHHsA NPUPOLHOI Ta IHTpO-
RykuiiiHoi momynsauiit G. odessanum TpPOBORMU-
mm B nepiop 2015-2025 pp. BikoBy ctpykrypy G.
odessanum y mexxax ypounuia "CraHuesi ckeni" Bu-
Buaau B 2018 Ta 2021 pokax, >XxuTTeBicTh — y 2021
p- 3-IIOMDX BioMMX HONYIALITHKX TOKYCiB (Sme-
tana et al., 2014a) g gocaimKeHHs 6yno o6paHo
TOI1, AKUII 3a €KOTOIIIYHMMY YMOBAMMU € HaloinbII
HOAIOHMM [0 BifjBalbHUX: B €KOTOHHIN CMy3i MiX
kyprunowo Ulmus carpinifolia Suckov s. str. (U. mi-
nor Mill. s. 1.) Ta nerpocgirHo-crenoBum yrpymo-
BAaHHAM Ha CXUJIi CXiTHOI eKCIO3UIIii.

CrocrepeskeHHsA 3a 4YMCEIbHICTIO Ta CTAaHOM
pociuH niposopmu 3 2015 p. (3a BuHATKOM 2017
ta 2022 pp.). Inentudikauito BikoBUX CTaHIB 0CO-
6un mposogmwm 3a O.I. JIurBuuenko (Lytvynen-
ko, 2010) ta O.®. lllepbakoBoro 3i cmiBaBTOpaMmn
(Scherbakova et al., 2021). 3apnsa KopekTHOrO TO-
PIBHAHHA JaHVX HipaXyHOK OCOOMH Y IIPUPOJHii
Ta IHTPOAYKLINMHIA NOMYIALIAX 3[i/ICHIOBAIN B
MeXXaX YOTUPbOX 00/TiKOBMX KBajpartiB 0,5 X 0,5 M.

Mopdornoriunuii onuc rpyHTOBUX mpodizis Ta
nonmpoBa imeHTudikanisa rpyuris nposegeni O.O.
Honmuuoto 3i crniBaBropamu (Krasova et al., 2016).
IpyHTOBi 3paskm Bigbupamm 3 rmmbuau 0-10 Ta
10-20 cm; IXHIO MIATOTOBKY 3[i/ICHIOBA/INA 33 CTaH-
maptHoi Metopukoio (Nakonechnyi, 2013); pH y
BOJHIJ BUTSXKIII BU3HA4Ya/Iy MOTEHLiIOMETPUYHIM
METOJIOM; Li/IbHMI 3a/IMIIOK Y BOJHIN BUTAXKII —
3Ba)KyBaHHAM JI0TO Ha aHa/IiTMYHUX Tepesax Mic/a
¢dinprpyBaHHs Ta BumapioBaHHs Bosoru (Nako-
nechnyi, 2013).

Hocnif>keHHsA BiTamiTeTHOI CTPYKTYpM IIPOBO-
pvmu B KBiTHI 2021 p. 3a Meropgukowo F0.A. 37106i-
Ha (Zlobin, 2018). 3a3Buuait mogin oco6uH Ha TpU
Kareropii (BMCOKOI, IPOMDKHOI Ta HU3BKOI SKOCTI)
3IHJICHIOETBCSL 33 KIIOYOBMMU MOPQOCTPYKTYp-
HUMU O3HaKaMU. fIK IpaBuIo, TaKMX O3HAK BUTi-
JIAIOTb TPHU, ajle I/ IXHbOTO BCTAHOBJIEHHA BUKO-
PUCTOBYETbCSL 3HAYHO Oinblie MopdomapaMeTpiB
3 HACTYIHUM IIPOBefileHHAM (aKTOPHOIO aHaJIi3y
00'e[HAHOTO MACUBY [JAHUX 32 METOJJOM T'O/IOBHVX

KoMIOHeHT. OfHaK, y BUIIA/IKY OLiHKM CTaHy IO-
IyALIA BUJIIB, IO BKIIOYEH] 10 "YepBOHOI KHUTHU
Vkpaiun' (Red Data Book..., 2009), BupimanpHe
3HA4YEHHS MOXKe MaTM 3aCTOCYBaHHA HEYHIKOIDKY-
BaJIbHUX MeTOfiB (iCHye myMKa, IO Taka OLiHKa
MO)Ke YCHIIIHO IPOBOAMTUCA JIMIIE 3 ONOPOI0 Ha
onyH Mopdomnapamerp) (Skliar, 2012). 3 ornsany Ha
1je, M1 0Opau TpyU XapaKTePUCTUKM POCIVH I'eHe-
PaTUBHOTO BiKy: JOBXWUHY HaJ3eMHOI YaCTUHMU [I0
JMCTKA KBITKOHOCHOTO IIarOHY, Ki/JIbKiCTh KBiTOK Y
CYLBITTI Ta IIOLIY IOBepXHi MMcTKA (YCiX cerMeH-
TiB fipyroro mopsaky). O6'eM BuOipKM CTaHOBUB
10 34 pOCIMHY Y IPUPOIHIN Ta ITYIHO CTBOPEHINI
nonynAniax. Ihomy nmcTkiB BU3HaYaau METOLOM
Bigbutkis 3a [.B. 3ybroBoro (Zubtsova, 2020).

Kopensauiitai xoedinienTn MK IUMM Xapax-
TepPUCTUKAMI He3HauHi (HailOi/lbllle 3HaYeHHA 3a
Mopynem 0,28), 1110 FO3BOJISIE X BUKOPUCTOBYBATH
I1s1 00'€EKTMBHOI OLIHKM BiTaniTeTy 060X HOIYLA-
LIi7A. CHOanKy SHaY€HHs O3HaK PaHXXyBasIM. Mexi
Huspkoro ('c"), cepeguporo ("b") it Bucokoro ("a"
KJIAciB BiTaliTeTy 3HAXOAWIM 3a 3arajibHUM ce-
penHiM apudMeTUYHNM I CYKYIHOI BUOIpKM Ta
3a JIOIIOMOTIOI0 [IOBipYMX iHTEpBasiB, BU3HAYEHUX
3a popMyIIoL0:

HE 05 Sw

fie | — cepepHe apuMeTnyHe, t) . — 3HAYEHHA
kputepito CtbrofeHTa mmpu p = 0,05, S — IIOMUJIKA
cepenHboro apudmernaroro. o BI/II.L[OI‘O Kmacy "a"
BiTHOCM/IM OCOOMHY 31 3HaYeHHSIM O3HAKM, OiNb-
M 32 |+ to,05'S,s /10 HIDKYIOTO Kracy BiTaHiTeTy
¢' — Ti, 0 M/ 3HAYEHHS MEHIIe, HDK [ — t) o

perta 0coOMH CKIafaa IPOMDKHUIT Kiac "b"
(%lobln, 2018). Y cxmapi KoXHOI IOIy/isALii BCTa-
HOBJIIOBa/IN 4acTKy pocmH G. odessanum pisHUX
KJIaCiB BITaJIiTETy Ta OL[iHIOBA/IN BEIMYMHY IHEKCY
sxocTi (Q) 3a popmymoro:

=% (a+Db),

fie a — YacTKa ocoOuH Kiacy "a" Biramitery, b —
JacTKa 0cobuH kimacy "b" Bitamitery. s Bcra-
HOBJICHHSI CTYyIIeHs NpOLBiTaHHA abo Jempecus-
HOCTi IONY/IALIA BUKOPUCTOBYBAIM (POpMYIY
Iq = (a + b) / 2c. Ilonynanii, B AKUX HepeBaXkamn
ocobuHy Buoro knacy (Q = % (a + b) > ¢), Bin-
HOCWIN [0 TIPOLBITAI0YNMX, IIPY OXHAKOBOMY Tpa-
IVIAHHI 0co6MH ycix kmaciB (Q =% (a+b) =c¢) —
0 PIBHOB@)KHUX, @ Ti, B AKMX Oy/10 Oifblile pOCTNH
tperboro ("c") knacy Bitanmitery (Q =% (a+b) <¢)
— no penpecuBHux (Zlobin, 2018).
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Puc. 1. onynauii Gymnospermium odessanum y Kpuomy Posi. A: po3rauryBaHHs Ha KapTOCXeMi IHTPORYKUiHOI IO y/Is-
il Ha BigBasi IlepmorpaBHeBoro kap'epy (1) Ta mpuponHoi momyanii 8 ypouni "Cranuesi ckeni” (2); B: momymamiitsmit
nokyc B ypounii "Crannesi ckerni', kitens 2021 p.; C: momy/AniiiHuii 10Kyc 2 Ha BifiBai, kBiTeHp, 2015 p. (Krasova et al.,
2016); D: momrynALiitHuit I0Kyc 4 Ha BifjBaIi, kBiTeHs, 2025 p.

Fig. 1. Populations of Gymnospermium odessanum in Kryvyi Rih. A: locations on the scheme map of the introduced popula-
tion on the dump of the Pershotravnevyi quarry and the natural population in the tract “Slate Rocks”; B: population locus in
the tract “Slate Rocks”, April 2021; C: population locus 2 on the dump, April 2015 (Krasova et al., 2016); D: population locus

4 on the dump, April 2025

HasBu pocnnu HaBOIMIM TEpeBaXKHO 3a 6a3010
manux Plants of the World Online (POWO, 2025-
onward). Knimagiarpamu nmo6ynosani Ha ocHOBI fa-
HUX MeTeocTaHii "Davis 6152 C Vantage Pro 2", sika
3HaXOAUThCA Ha Tepuropii KpruBopispkoro 6oraniu-
Horo cafy HanjionanbHol akagemil Hayk YKpainu, 3a
metozioM Toccena-Banbrepa (Method..., 2012).

PesynbraTi Ta 06rOBOpeHHA

Hocnipxena npupopHa nonymsinis G. odessanum
y LeHTpanbHilt yacTuHi M. KpuBoro Pory 3aiimae
wrouty 6musbko 100 M? (puc. 1A, 1B).
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Ha momeHT Bereranii Buy 3arajbHe IIPO€EK-
tusHe noKputts (3I1II) TpaB'saHOrO sApyCy cTaHO-
Buo 50% (3 mepeBakanuAM G. odessanum i Ga-
lium aparine L.). Hanpuxinni TpaBHA Benu4mHa
3I1IT He 3smiHMMIACA; YaCTKM OKPEeMUX BUAIB Y HbO-
my cranoBumu: Teucrium chamaedrys L. — 20%;
Galium aparine — 18%; Vinca herbacea Waldst. &
Kit. — 4%; Verbascum marschallianum Ivanina &
Tzvelev — 3%; Thinopyrum intermedium (Host)
Barkworth & D.R. Dewey — 3%; Festuca rupico-
la Heuft. — 2%. Inmi supu (Alyssum hirsutum M.
Bieb., Delphinium consolida L., Erysimum diffusum
Ehrh., Euphorbia seguieriana Neck., Hieracium
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Tabmuust 1. XapakTepucTHKA TOKYCiB iHTPpORYKIiiiHOI monymsnii Gymnospermium odessanum Ha BigBani
IlepmoTpaBHEBOTO Kap'epy

Table 1. Characterization of loci of the introduced population of Gymnospermium odessanum on the dump of
Pershotravnevyi quarry

Epadivni xapakTepucTukm
Q
9 Exotonivni rnbuHa Big6o peaxuis CYXMII 3a/IMILIOK
,g XapaKTePUCTUKIA roopy I'PYHTOBOTO Y . o
3paska, cM (3acornenictp), %
posunny, pH
1 Hernub6oka yoroBuHa CTOKy Ha II0/IOTOMY CXJIi MiBHIYHOI 0-10 7,70 0,18
eKCIIO3NLil; MpuUMITHBHI PpparMeHTapHI KaM'sSHIUCTI IPYHTH; 10-20 7.75 0,16
nifgpict Prunus cerasus L. (3iMkHyTicTB 0,9)
2 ITnacka minsHka 6epMM B OTOYEHHI C/TaHLE€BUX Ta KBAPLUTOBUX 0-10 7,68 0,38
Opw; mpuMiTHBHI QparMeHTapHi KaM AHNUCTI IPYHTH; Hif 10-20 7,84 0,19

KpoHoI0 Prunus armeniaca L. (puc. 1C)

3 Ilmacka ginsHka 6epMu; mpuMiTuBHI pparMeHTapHi cyrmMHucTi  [laHi BifCyTHI Yepes 3HUIEHHS J/IAHKI 3CYyBOM

IPYHTH; Iifl KPOHOIO OFMHNYHOTO Aepesa Ulmus carpinifolia cyberpary
4  Hesenuka 3anajyHa Ha 6epMi; IpUMITUBHI PpparmeHTapHi 0-10 7,80 0,10
CYITIMHUCTI IPYHTH; TIify KpOHOX Prunus armeniaca (puc. 1D) 10-20 6,85 0,09

umbellatum L., Poa angustifolia L., Thalictrum mi-
nus L. TOIIO) TPAIUIAINCA IIOOANHOKO.

ExoTomiuHi Ta LIEHOTMYHI XapaKTepUCTUKN YO-
TUPHOX JIOKYCiB Ha 3a/Ii30PYyHOMY BifiBami Mann
cyTresi BigpminnocTi (puc. 1C, 1D) (ta6m. 1).

ITpoTarom mepummx 4OoTUPHOX POKIB PO3BUTOK
0COOUH Y BCIX JIOKycax OYB LIIKOM 3a[OBiIbHUM,
IIpoTe, B MOJAIbIIOMY B IEPIIMX TPbOX i3 HUX
posmnoyanucs npouecu gerpafanii. Tax, y mokyci 1
CKOPOYeHHS YMCETbHOCTi POCTINH, O4eBUIHO, Oy/I0
CIpUYMHEHE CUIbHMM 3aTiHEHHAM 3apOCTAMMI
Prunus cerasus. Maibxe 90%-Be BigMMpaHHA poc-
JIMH Yy JIOKYCi 2 3 BUCOKOIO JIMOBipHICTIO IIOB'sI3aHe
3 HeCHpUATINBUMY 3MiHaMu efadoromny. 3 2018 p.
TI0YasIOCs MIBUJIKE PYITHYBaHHSA BEMTMKIX KaM SHIX
Opu1, y pesy/abraTi 4oro TyT YTBOPMBCS HeIi/lb-
HMIT Iap 1e6eHI0; Y XOli TOfIa/IBILIOrO TilepreHesy
ripchbKMX IOpif BepXHill map I'pyHTY 3asHaB C1ad-
Koro 3acojieHHs1. JIokyc 3 6yB 3acumanmit cybcrpa-
TOM 4epe3 3CYB i3 IPUJIETTIOTO CXUITY.

HaroMicTh €KOTOIIYHI yMOBU JIOKYCY 4 BUABU-
TNCA CIPUATIVBYMU /I IIBUJKOTO 30i/MbIIeHHA
YICeNIBHOCTI 0COOMH iHTpoxyKoBaHoro Bupy. Cre-
111(iKOI0 IPOCTOPOBOrO PO3MOALTY POCIMH Y I1bO-
MY JIOKYCi € BMCOKa IiNbHICTD 0COOMH y 3amafnHi
wiowero 613pKo 1,5 M? Ta gudysHe KOHIEHTPUY-
He pO3TalllyBaHHA OKPEeMUX eK3eMIUIAPIB HaBKOJIO
L[bOro "3rylieHHs". 3arajbHa IJIONIA JIOKYCY O/IU3b-
ko 15 Mm% Y Mexxax o6mixosoi mwiomi (1 M%) B 3a-
naayHi 3a 11 pokiB 4mcenbHicTb 0COOMH 36i1bIIN-
nack Bif 50 no 832 exsemmApis.

Y samapuHi, e Ha MOMeHT KBiTyBaHHA G. odes-
sanum 3I1I1 cranoBuo 100%, Ha MOYATKy NIUITHA
2025 p. men MOKa3HMK CATaB auile 5%, ImepeBax-
HO 3a PaxyHOK cXOpiB Prunus armeniaca i Ulmus
pumila L. Y nepudepiriniit vactusi 10Kycy chop-
MyBajocs pyfepanbHe yrpynosansa i3 3I1IT 60%,
mie pomiHyBamu Bromus japonicus Thunb. (15%),
B. squarrosus L. (15%), ta Torilis japonica (Houtt.)
DC. (15%). Menmry yactky cknapamu Delphinium
consolida (4%), Seseli campestre Besser (3%), Ver-
bascum lychnitis L. (3%), Vicia villosa Roth (3%),
Achillea millefolium L. (1%), Camelina microcarpa
Andrz. ex DC. (1%), Coronilla varia L. (1%), Se-
necio vernalis Waldst. & Kit. (1%), Viola ambigua
Waldst. & Kit. (1%).

OcobnusicTio IIONY/IALII B IPUPOAHOMY JIaHJI-
madrti € He3MiHHa 3arajabHa IiIBHICTL 0cO6MH G.
odessanum Ha 1 M%: 917 — y 2018 p. Ta 915 — y
2021 p. IIpu uboMy nepeposnofin BikoBUX CTaHiB
y CIIeKTpaxX BMABUBCA [OBOMI CYTTEBUM: AKIO B
2018 p cnekTp 6yB 4iTKO BMpaXKeHN!M JIiBOCTOPOH-
HiM, TO Yepe3 TpU POKU CIIOCTEPIraeTbcsl BpiBHOBA-
YKEHHS YVCeTIbHOCTI BIKOBUX IpyII (puc. 2).

JvHaMiyHi 3MiHM THONyNALil  TOCTiIXKEHOTO
BUJly B IIOCTMAlfHiHroBOMYy naHAmadTi cBigyath
Ipo I iHBa3iiHMII XapaKTep y Ieplli pOKM iCHY-
BaHHA. [ludepeHnianis BIKOBUX CTaHIB y ClleKTpax
ctae moMiTHow 3 2018 p. Ha 1eit MoMeHT abCOMIOT-
HY 4MCeNbHY IlepeBary OTPMUMYIOTH IPOPOCTKMU
(52,6%). Y HactynHi Tpu poku GopMymTbCA TIi-
BOOIUHI CIIEKTpM 3 MaKCMMyMaMy Ha IOBEHITBHUX
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Puc. 2. [lunamixa BiKoByX crekTpiB momysawiin Gymnospermium odessanum Ha "CIaHI|EBUX CKe-
nAx" Ta 3a1i30pyfHOMY BifBaji. YMOBHI IO3HaueHHs (BiKOBi CTaHVM POCIMH): p — IPOPOCTKY; j
— I0BEHI/bHI; im — iMaTypHi; v — BipriHinbHi; g — reHeparuBHi; s — CyOCEHUIbHI; S — CEHUIbHI

Fig. 2. Dynamics of age spectra of the population of Gymnospermium odessanum on the “Slate
Rocks” and on the iron ore waste dump. Notation keys (age states of plants): p — seedlings; j — juve-
nile individuals; im — immature ones; v — virginal ones; ss — subsenile ones; s — senile ones

ocobunax (puc. 2). V nmoganpuiomMy cTpuoKomnopnio-
HO 30i/IBIIIYEThCST YaCcTKa IMaTypHMX Ta BipriHinb-
HIUX 0COOMH. YacTKa reHepaTMBHUX POCIMH 3Mi-
HI0eThCs 3 11,5% (2024 p.) mo 16,4% (2025 p.).

I3 kimagiarpam 3a JIeB'ATb POKIB CIIOCTEPEKEHD
BUJIHO, 1[0 TeMIIepaTypHi yMOBM HaIIPVKiHIi Oepes-
HS — Ha [IOYATKy TPaBHs, TOOTO Ha MOMEHT pO3-
BUTKY HafI3eMHOI YaCTMHM POC/INH, MalOTb CYTTEBi
BimminHOCTI (puc. 3). IIpy boMy 4iTKOI 3a/1€eXKHOCTI
BapilOBaHH:A YMCENbHOCTI Ta BIKOBOI CTPYKTYPH I10-
Iy/IALINA Bifj BIVIMBY IIOTOJHUX YMOB He BUAB/IAETD-
cs1. 30KpeMa, TPUBAJI 3aMOPO3KY O cepenyHu Oe-
pesHA 2018 p. He mepeIKOANIN PO3BUTKOBI BEIMKOL
KibKOCTI IpopocTKiB B 060x momysanisax. Iloxo
BIUIMBY Ki/JIbKOCTi OIafiiB, TO IIOCYLUIMBIIL TIEPIOR Y
6epesHi 2019 p. Mir IpusBeCcTM O 3MEHIIEHHs 3a-
raJIbHOI 4MCeNbHOCTI iHTpORyKLiTHOI momyAaLil (3
436 1o 393 ocobuH), IpoTe, Ais 11je OiMbII TPUBAIOL
nocyxu B 2020 p. He , BIUIMHY/Ia Ha PO3BUTOK POC-
JIVH yciX BikoBUX cTaHiB (mopiBHsHO 3 2019 p. um-
ceTbHICTD momysisALii 36impumtacs Ha 149 ocobuH).
3a OCTaHHi TpU POKM MOHITOPMHIY CIIOCTepiramacs
TaKa KapTMHA: 3a COPUATIUBUX MOTOTHMUX YMOB Y
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2023 p. HamiuyBam 707 0COOMH; 3a MOCYIUIMBUX
BECHAHMX MicAliB y 2024 p. — 649, a B 2025 p. —
832 ocobuun. Tox, IMOBIpHO, AMHaMi4Hi 3MiHK
MIONYJIALII /IMIIe YaCTKOBO 3YMOBJIEHI IIOTOJHVIMMA
YMOBaMH, a OG/IBIIOK MipOI0 — BHYTPILIHBOBUIO-
BMMI BiJHOCMHAMI MK OCOOMHAMIU.

TinbHicTh 000X JOCTIHKEHNX MOMYISALIN Ty>Ke
BIUCOKA: K 3a3Ha4yeHO Buile, 915-917 ocobuH Ha
1 m? Ha "CranueBux ckenax' Ta 832 — Ha BigBaii
(2025 p.). IIpn npoMy cepepHill NOKAa3HUK ILIib-
HOCTI JIOCTiPKEHUX TIONY/ALi B YKpaiHi Konusa-
€TbcA B LIMPOKUX MeXax — Bif 21,9 o 896,7 oco-
6un Ha 1 M? (Scherbakova et. al., 2021). Orpumani
HaMM JaHi CBifj4yaTb NIpPO CHPUATIVBI €KOJIOTiYHI
YMOBM iCHYBaHHsA IONIY/IALiN, HacaMIepen — [0-
CTaTHE I'PYHTOBE 3BOJIOKEHH:A HABECHI /1A Maco-
BOI'O IIPOPOCTAHHS HACIHHA Ta BVDKMBAHHA IIPO-
POCTKiB.

YcninmHoOMy pO3BUTKOBI  POCIMH  HAcCTYIHUX
OHTOTE€HETUYHMX CTAHIB CIIPUsIE HEBUCOKA KOHKY-
PeHIis 3 60Ky iHIIMX TpaB'sTHUX BUJIB.

CyKyIHicCTp OTpMMaHUX HaMyu MopdomeTpuy-
HUX [IOKa3HUKIB [O3BONAE TaKOX OOYMCIUTH
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Puc. 3. Knimapiarpamu 3a nepion 2016-2025 pp. (3a BukaroueHHsm 2022 p.)
Fig. 3. Climate diagrams for the period of 2016-2025 (except 2022)

mapameTpu >KUTTEBOCTI (BiTamirery). Sk Bigmomo,
Ha BiIMiHY BiJ >KMTTE3JATHOCTI ITOIY/ALLI, fKa
O3Ha4Ya€ BU3HAYEeHH: II JOBIOTPUBAIOIL IIePCIIEKTH-
BM i 6asyerbcs Ha GaraTopiyHMUX HaHUX, OLjiHKa ii
SKUTTEBOCTI MOXKe IIPOBOAUTICA Ha OCHOBi KOpPOT-
KoTpuBanux gocmimkens (Kyyak, 2014).

3afia miATBepXKeHHA He3aJIe)KHOCTI XapakTe-
PUCTUK, OOpaHUX I/ JOCIifKeHHs BiTamiTeTHOI
CTPYKTYypH (3arajbHa JOBXKMHA KBiTKOHOCHOTO I1a-
TOHY, KiZIbKICTh KBITOK Y CYLIBITTi, 3arajibHa IIOLa
MOBEPXHi OFHOTO NMUCTKa), Oy po3paxoBaHi Koe-
dinientn xopensauii (KK) mbx Humu. [Insa nonys-
uil Ha BigBai IlepmoTpaBHEeBOro Kap'epy — Mix
MOBXXMHOK KBiTKOHOCHOIO IIaTOHY Ta KiJIbKiCTIO
kBiTok y cynsitti KK cxmagas 0,28; mix moBxu-
HOIO KBITKOHOCHOTI'O ITarOHY Ta IJIOIIEI0 IMCTKOBOL
macTuHKM: —0,14; MK KiJIBKICTIO KBiTOK y CyLBiT-
Ti Ta moiero nucTKopoi mractuakm: —0,21. KK s
momysanii Ha "CrraHLEeBUX CKeMAX': MDK TOBXHU-
HOI0 KBITKOHOCHOTO IIarOHy Ta KiJIbKiCTIO KBIiTOK
y cyusirTi: 0,23; MK JOBXMHOI KBITKOHOCHOTO

[IaroOHy Ta IUIOLIE IUCTKOBOI ImacTuHku: -0,10;
MDK KiJIBKiCTIO KBiTOK y CYLBITTi Ta IIJIOILEI /M-
crkoBoi mractuHku: -0,03. Ik BugHO, piBeHb KO-
penAauii B ycix BUITaJKaxX € HU3bKUM, 11O CBiYNTH
PO HE3a/IEeKHICTh O3HAK Ta JI0O3BOJIAE BUKOPUCTO-
ByBaTy TaKy IXHIO CYKYIIHICTb /I BiTaJiTETHOTO
aHasi3y 000X MOMY/IALL.

Busasneno, mo MopdomMeTpndHi XapaKTepucTu-
K1 pocvH 3i "CraHLeBUX CKe/lb' HOMITHO HepeBu-
L[YIOTh aHA/IOT1YHi OKa3HUKM OCOOVH 3 IIOY/IALl
Ha BigBasi (Tabm. 2).

Y pesynbraTi OLiHKM BiTaliTeTy KOHKpPETHUX
0COOMH BCTaHOBJIEHO PO3MipHI Mexi Mopdome-
TPUYHMX [TAPAMETPIB J/I KOXKHOTO K/Iacy BiTamire-
Ty (Tabmn. 3).

IMonynauia wHa Bigeami IlepmorpaBHEBOrO
Kap'epy € piBHOBaXxHOIO (Q = 0,22), Ha "CrraHIeBUX
ckemsax' — npousitaoydomo (Q = 0,38) (Tabm. 4).

HesBakaroun Ha ¢opManabHy piBHOBaXXHICTD
BifjBa/IbHOI momy/ALii, yacTka 0cobuH kaacy "c
B Hiit HaiBuma (55%). 3a mpunymenuam O.B.
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Tabmuis 2. MopdomeTpudHi 03HAKM TeHEPATUBHUX 0CO0MH Gymnospermium odessanum
Table 2. Morphometrical characters of generative individuals of Gymnospermium odessanum

[Monmynania ITapameTpn X

lim

I+

o S V, % P, %

ITnoma nucTkoBOI 13,5

IUTaCTUHKI, CM>

Kinbkictp 8,6
KBITOK Ha

KBITKOHOCI, OfI.

CrnaH1ieBi ckeri

HoBxmHa 11,4
reHepaTUBHOIO

TIaroHy, cM

BigBan 13,3

[lepmoTpaBHEBOTO
Kap'epy

IInoma muctkoBoOl
IUTaCTUHKY, CM>
Kinbkictp 7,3
KBITOK Ha

KBITKOHOCI, OfI.

IoBxmHa 5,7
reHepaTNBHOTO

IIaroHy, cM

%
4,0 4 15,1 3,1

(=)

7,6-15,1

2,3 0,2 26,6 2,8 4,0-14,0

1,7 0,2 29,7 1,6 5,8-26,7

39 0,7 29,3 53 4,6-12,0

2,5 0,4 34,2 55 2,0-12,0

1,4 0,2 24,6 3,5 4,7-12,1

Tabmuis 3. Po3MipHi Mexi mapaMeTpiB KiraciB BiTaniTeTy s ABOX monynaniit Gymnospermium odessanumn

Table 3. Size ranges of parameters of vitality classes for two populations of Gymnospermium odessanum

Cnannesi ckeni” (Mexi K1aciB)

Binsan IlepioTpaBHeBoro Kap'epy (Mexi Kmacis)

TIaroHy, CM

HapameTp "a" | "b" | "c" "a" "b" | "c"
[Inomra mucTKOBOIL 11,9-15,1 11,1-11,8 7,6-11,0 10,4-12,0 9,9-10,3 4,6-9,8
TTACTUHKY, CM>
KinpKicTh KBiTOK Ha 9,0-14,0 8,1-8,9 4,0-8,0 7,6-12,0 6,5-7,5 2,0-6,4
KBITKOHOCI, Of.
JloBX1Ha reHepaTUBHOTO 14,4-26,7 12,7-14,3 5,8-12,6 9,1-12,1 8,3-9,0 4,7-8,2

Tabmuus 4. BitamiTeTHi XapaKTepuCTUKY ABOX NONYALilt Gymnospermium odessanum

Table 4. Vitality characteristics of two populations of Gymnospermium odessanum

Kiac Bitamitery

IToxasHMK AKOCTI

Kap'epy

JloxkamiteT BiranmitreTHui Tun
"o | " | " (Q)
"Cnanuesi ckemi" 0,38 0,38 0,24 0,38 ITponsiTatounii
Binsan IlepurorpaBHeBoro 0,34 0,11 0,55 0,22 PiBHOBaXKHMI!

3ubenko (Zybenko, 2013), HaaBHicTb y momynAmnii
HepeBaXKHOI KibKOCTi 0COOMH HATHVKYOTO KJIacy,
TaK 3BaHOI I'PyIM pe3epBy, IMOBipHO, IIOB'sI3aHa 3
HeoOXifiHICTIO 3a0e3MeyeHHA CTIMIKOCTI IMOMmyAwLil
Ta KOHTPOJIIO 32 PO3MipaMM €KOJIOTi4HOI Hilli.
Cnip sayBakuty mo crpoby 3b6epexeHHA pa-
PUTETHMX BUAIB LUIAXOM CTBOPEHHA IXHIX oOce-
PefiKiB y MOCTMalHIHTOBUX JTaHAmadTax IikoM
cebe BUIIPABIOBYIOTb B YMOBaxX perioHy 3i mecra-
6ini30BaHNM cepefoBullieM. PO3BUTOK Typusmy B
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npomucioBoMy KpuBopixki cTBOproe 3arposnmsi
HACMIKM A IOPUPOAHNUX eKocucTeM. Tak, mics
CTBOPEHHA OJHOVIMEHHOTO TI€OJIOTiYHOIO0 ITapKy
"Cnannesi ckemi' (2021 p.) y pesymbrari 36i1b-
IIeHHs peKpealillHOro HaBaHTAXEHHS Ha TePUTO-
pii ypouniua B 2025 p. Bxe He Oyno 3adikcoBaHO
BilOMUX II'STM MiKpPOJIOKAJITETIB HOCTi/[KEHOTO
BUY. AHK/IaB "IMKOI" IPUPOAY B MICTi 3 KOXXHUM
POKOM yce CH/IbHille TIOTEPIIAE Bi peKpeallil, ToMy
craH nonysauil G. odessanum (K i HU3KM iHIIMX
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PapUTETHUX BUAIB) MOTpeOye MOCTITHOrO MOHITO-
punry. BogHodac Ha IOCTMaliHiHTOBMX T€PUTOPIAX
BigMmiveno 40 BupniB ¢iTobioTH, sIKi OXOPOHAIOTHCS
Ha pisHux piBHAX. Cepeq HUX 32 BUU POCIIMH OCe-
JIUIACSA CIIOHTaHHO, 4 — HaTypajisyBa/MCA IiC/s
NIPUBHECEHHH IIiJ] 9aC peKY/IbTUBALIIHNX eKCIIepU -
MEHTIB, 11e 4 — po3cennaucs oboma nuisxamu (Pa-
vlenko et al., 2020). ITocTmaiiHinrosi nanmgmadpT
Hapasi 3a3Hal0Th 3HAYHO MEHIIOTO aHTPOIOreHHO-
IO BTPYYaHHs, aHDK 3a/IMIIKY IPUPOSHUX.

Y upomy acnexti Bigsan IlepmoTpaBHeBOTroO
Kap'epy sB/sE€ co000 3pasok (popMyBaHHS BTO-
PMHHOTrO MaHAMAPTHOrO Ta 6IOTMYHOrO pisHOMa-
HITTA Ha NOPYIIEHNUX 3eM/AX. TyT pocTyTb LIiCTh
BUJIB BUIIMX CYIMHHMX POC/INH, BKIIOYEHMX [0
Yepsonoi kuuru (Red Data Book..., 2009): Astra-
galus dasyanthus Pall., Crambe maritima L., Stipa
capillata L., S. lessingiana Trin. & Rupr., S. pulcherri-
ma K. Koch.,, S. ucrainica P.A. Smirn. Ta gotupn —
no YepBoHOI KHUrM JJHINMponeTpoBCcbKOi 06/IacTi:
Centaurea orientalis L., Inula helenium L., Linaria
biebersteinii Besser, Thymus x dimorphus Klokov
& Des.-Shost. (Red Data Book..., 2010). Csoro
yacy Oy/I0 IIOCTaB/eHO NUTAHHSA ILIOAO CTBOPEH-
HA TYT JAaHAUIA(QTHOTO TEXHOTEHHOTO 3aKa3HU-
ka (Smetana et al., 2014b). HaganHs oxopoHHOTO
CTaTyCy IIOCTMAilHiHTOBOMY 00'€KTy HaIeXHUM
4MHOM 3abe3nedyBano 6 30epeXxeHHs YHiKa/lbHOI
inTponykuiriHoi nonynauii G. odessanum.

BucHoBKnu

TakuM 4YMHOM, TOpPiBHANbHE [OCTIIPKEHHA NBOX
nonynAnin G. odessanum [O3BOMUIO PO3KPUTH
crrenuiky Ta CHinbHI prcu IXHBOI BiKOBOI Ta Bi-
Ta/lliTETHOI CTPYKTypu. Hamm Bmepiuie oTpuMaHO
indopmalito MO0 MOXIMBOCTI yCHIIIHOTO pPO3-
BUTKY 1 CaMONATPYMaHHA IOMYJALil BUJY, CTBO-
peHOI LIIIXOM BUCA[PKYBaHHSA OyIbOOKOpeHe-
BUII B €KOTOIAX ITOCTMAIHIHTOBOTrO JaHALIAQTY.
Haricnpusatausimmm ekoTonoM ajsi GOpMyBaHH:I
IHTPOAYKIiMIHOI IONY/ALI CTasa HEBENMKa 3alla-
IVHA 3 NPUMITUBHUMM CYIJIMHUCTUMU IPYHTaMM
Ta IIOMipHMM 3aTiHEHHAM KPOHaMU JlepeB i KyIliB.
BopHo4ac BMCOKMIT BMICT KaM SHUCTO-1[e6€HICTOL
¢dpaxuii B cyOcTpaTi, HaBiTh He3HaYHE 3aCOTICHHS

Ta 3MEHIIEHHSA PiBHA OCBITJIEHOCTI BUABU/INCA He-
TaTMBHUMM 4MHHMKAMM I iCHYBaHHSA DPOCIMH.
S mpupopHa, Tak i iIHTpOAyKIi/HA ITONY/IALII Bifi-
3HAYAITHCS BUCOKOIO LiI/IBHICTIO 0COONH, 1110, 04e-
BUIHO, CIIPMYMHEHO ONTUMAa/JbHUMHU €KOJIOTi4HM-
MU yMOBaMJ, HacamIepel JOCTaTHIM I'PYHTOBUM
3BOJIO’KEHHAM HaBECHi /11 MacOBOTO NPOPOCTAH-
HA HACiHHA Ta BIDKMBAHHA IIPOPOCTKIB.

BikoBi criekTpy 060X MOMYJIALI B yci poKi cIo-
CTepeXkeHb € NiBoOiuHMMM. [IyHaMiKa MOmy/smii
B IIOCTMailHiHrOBOMY JaHAmAQTI CBigYUTH IIpPO
11 iHBa3i/IHMII XapaKTep y Iepuli POKM iCHYBaHHA.
Iudepeniianisa BiKoBUX CTaHIB y CIEKTpax cTajla
nomiTHOI 3 2018 p.; Ha Ijeif MOMEHT abCOMIOTHY
YJICENbHY IlepeBary oTpuMany npopoctku (52,6%).
Y HactynHi Tpu pokm QopmyBamcs niBo6idHI
CIIEKTpM 3 MaKCUMyMaMl Ha IOBEHIIBHUX 0coOu-
Hax. YacTKa reHepaTMBHUX POC/IVH B OCTaHHIl piK
crioctepexxeHb 36impimmacst mo 16,4%. YcraHoB-
JICHO TIOMITHe IIepeBMIIeHHS MOpP(OMETPUIHUX
MOKa3HUKIB pocinH 3i "ClaaHIeBUX CKenlb' IIOf0
AHAJIOTIYHMX IIOKA3HMKIB 3 IOMYJIALIl Ha BifBaii,
3aBJAKM YOMY IIONY/ALiA B HPUPOZHOMY JIaHJ-
madTi BussBuaacs mpousiraiogon (Q = 0,38), a Bix-
BajsibHa — piBHOBaXHOIO (Q = 0,22).

Ockinbky TOCKUIEHHs peKpealilfHoro HaBaH-
Ta)KeHHs Ha Teputopii ypouniga "CraaHuesi ckenmi”
BXKe MPU3BEIO [0 BTPATU II'STU MiKPOTOKaIiTeTiB
nonynauii G. odessanum, cipobu 36epesxeHH 1[bo-
ro BUy B YMOBaxX JAHAUIAQTHIX HOBOYTBOPEHb
TEXHOTEHHO HAaBAHTa)KEHOTO DPEriOHy ILIIJIKOM BM-
npaspiani. OTxe, HajaHHA BifBany IlepmoTpasHe-
BOTO Kap'epy CTaTyCy JaHAUIAQTHOIO TeXHOT€HHO-
o 3aKa3HUKa B MaitbyTHbOMY 3abe3neunio 6 JieBy
OXOPOHY YHIKa/JIbHOI iHTPOJYKIIHOI IIOIY/IALII
PapUTETHOTO BU/ly Ha MeXi IPUPOJHOTO apeany.

JOTPMMAHHJA ETUYHVX HOPM

ABTOpM TOBiJOM/LIIOTH PO BiCYTHICTb Oyfb-AKOTO
KOH(]IIKTY iHTepeciB.
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Populations of Gymnospermium odessanum (Berberidaceae)
in natural and post-mining landscapes of the Kryvyi Rih area (Ukraine)

A.O. PAVLENKO, 0.0. KRASOVA, H.N. SHOL
Kryvyi Rih Botanical Garden, National Academy of Sciences of Ukraine,
50 Botanichna Str., Kryvyi Rih 50089, Ukraine

Abstract. Gymnospermium odessanum is a paleoendemic, a relict species with a narrow disjunctive range, listed in the Red
Data Book of Ukraine. The northernmost of its known natural habitats is located in Kryvyi Rih, within the Slate Rocks tract.
This enclave of exceptional phytodiversity is subject to continuously growing recreational pressure. In 2014, tubers of G.
odessanum were planted in the post-mining landscape of the city, on a decommissioned iron ore dump. For 11 years, we
monitored the formation of an experimental introduced population of the species. The article provides a comparative analysis
of the age structure and vitality of natural and artificially created populations. It is demonstrated that attempts to preserve
a rare species in the conditions of a post-mining landscape are fully justified. Granting this area the status of a technogenic
landscape reserve would ensure the efficient protection of this unique introduced population.
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