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Abstract. Four species of the genus Phragmidium parasitizing plants of the genus Rosa (Rosaceae) are recorded in Ukraine.
Phragmidium fusiforme occurs only in the Carpathians. Phragmidium rosae-pimpinellifoliae was reported only from the Cri-
mean Peninsula. Phragmidium mucronatum and P. tuberculatum are distributed much more widely and occur in Ukraine
much more frequently. A reliable feature for distinguishing these two species is a character of the upper cell and papilla of
teliospores: in P. mucronatum it attenuates gradually toward the apex to form a papilla, while in P. tuberculatum the papilla
is clearly delimited from the rounded apex of the upper cell of the teliospore. An interesting feature of all three species illus-
trated in this article but not reported previously in mycological literature is a twisting of the upper part of the pedicel of their
teliospores. The article is illustrated with photomicrographs obtained using a scanning electron microscope.
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Introduction

The genus Phragmidium Link comprises autoaecial
parasites of plants of the subfamily Rosoideae (fa-
mily Rosaceae) and is characterized by subcuticular
flat spermogonia, Caeoma-type ecia, Uredo-type
uredinia, and vertical arrangement of cells in teli-
ospores. There are 115 currently accepted species
names in the genus, and 38 of them refer to parasi-
tes of representatives of the genus Rosa L. (https://
www.indexfungorum.org/). The widespread spe-
cies, P mucronatum (Pers.) Schltdl. and P. tuber-
culatum JH.H. Mill, are important pathogens of

cultivated roses. According to their morphological
features, these two species are very similar, which
causes certain difficulties in their identification. The
purpose of this study is to collate data on the distri-
bution of species of the genus Phragmidium parasi-
tizing roses in Ukraine, and to study morphology of
their teliospores using a scanning electron micros-
cope.

Materials and Methods

The specimens of fungi of the genus Phragmidi-
um parasitizing plants of the genus Rosa of the
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Species of the genus Phragmidium as parasites of roses in Ukraine

Mycological Herbarium of the M.G. Kholodny In-
stitute of Botany (KW-M, part of the National Her-
barium of Ukraine — KW), as well as literature data
on the distribution patterns of these fungi in Ukrai-
ne, were used in this study. The species distribution
within Ukraine follows the map of regions propo-
sed in the Flora of fungi of Ukraine (Heluta, 1989).
For scanning electron microscopy, the prepared
samples were coated with an ultrathin layer of gold
using a JFC-1100 sputter. Photographs were taken on
a JEOL JSM-6060 LA scanning electron microscope.

Results and Discussion

A key for identification of the species of Phragmidi-
um occuring in Ukraine and parasitizing species of
the genus Rosa is provided below.

Key to Phragmidium species on Rosa in Ukraine

1. Teliospores usually 9-14-celled, 18-23 pm
wide, on Rosa pendulina .......................

- Teliospores usually 5-8-celled, 25-34 pm wide;
on other species ...l 2

2. Teliospores rounded at the apex, with a clearly
delimited papilla ... 4. Phragmidium tuberculatum

— The apex of teliospore gradually narrows into a
papilla ... 3

3. Telia black; teliospore wall dark chest-
nut-brown; on various species ..................
..................... 2. Phragmidium mucronatum

- Telia chestnut-brown; teliospore wall lighter;
mostly on Rosa pimpinellifolia ..................
............. 3. Phragmidium rosae-pimpinellifoliae

1. Phragmidium fusiforme ]. Schrot., Jahresber-
icht der Schlesischen Gesellschaft fiir Vaterldndis-
che Cultur 48: 24. 1871 [1869]. — Phragmidium ros-
ae-alpinae (DC.) G. Winter, Hedwigia 19: 27. 1880.
— Phragmidium rosae-acicularis Liro, Bidr. Kanned.
Finl. Nat. Folk 65: 428. 1908. (Fig. 1A-D).

Spermogonia subcuticular, conical, 100 um
diam. and 40 pm high, in small groups on the up-
per or sometimes on the lower side of leaves. Aecia
on leaves, petioles, stems, and fruits: on the leaves
rounded, small, up to 1.5 mm diam., on the stems
and fruits merging into an oblong mass up to 2 cm
long, bare, orange-yellow; paraphyses colorless, cla-
vate and thin-walled, 70-90 x 10-20 pm, located
along the edge of aecia; aeciospores in chains with

well-marked intercalary cells, broadly ellipsoid, of-
ten slightly angular, 20-28 x 15-23 pm; wall color-
less, up to 3 um thick, at intervals of 1.5-2 um cov-
ered with noticeable warts or spines; germ pores
5-8, irregularly placed, contents orange. Uredinia
on the lower side of leaves, scattered or in groups
up to 1.5 mm diam., yellow, pulverulent; paraphy-
ses colorless, cylindrical or slightly clavate, bent,
thin-walled, 50 x 8-11 pm, located along the edg-
es of uredinia; urediniospores spherical or broad-
ly ellipsoidal, 18-25 x 15-21 um; wall colorless,
1.5-2 pm thick, at intervals of 1-2 pm covered with
small spines; germ pores indistinct. Telia on the
lower side of leaves, usually small, up to 0.3 mm
diam., black; teliospores 9-14-celled, most often
10-12-celled, 55-100 x 18-30 um (without papil-
lae), at transverse septae not constricted, at the top
gradually narrowed into a sharp papilla; wall brown
or dark chestnut brown, with several layers, 3-5 um
thick, covered with irregular colorless warts; germ
pores 2-4 in each cell; pedicel hygroscopic, up to
120 pm long, slightly twisted in the upper part, ba-
sally thickened to 18 um.

General distribution. 0, I, II, III — on sever-
al species of the genus Rosa L.: Europe (natural
range), introduced to North and East Asia, and
North America.

Distribution in Ukraine. On Rosa pendulina
L.: Carpathian Forests. Chernivtsi Region, Vyzh-
nytsia town, 22.06.1958 (Morochkovskyi). Iva-
no-Frankivsk Region, Verkhovyna District, Burkut
village, 08.1914 (Wroblewski, 1916); Kosiv District,
Hutsulshchyna National Nature Park (Tykhonen-
ko, Heluta, 2014; Dudka et al,, 2019), Tyudiv vil-
lage, 25.06.1958 (Morochkovskyi); Nadvirna Dis-
trict, Vorokhta town (Namyslowski, 1911), 07.1914
(Wrdblewski, 1916); Gorgany Nature Reserve, in
front of Klyva Mountain, 27.08.2010 (Heluta, Hayo-
va), (Heluta et al., 2011; Tykhonenko, Heluta, 2011;
Dudka et al., 2019), Mykulychyn village, 07.1914
(Wroblewski, 1916); Kukul Mountain, 07.1914
(Wréblewski, 1916), Chornohora Mountain Range,
08.1909 (Chmielewski, 1910); Breskul mead-
ow, 06.1914 (Wroblewski, 1916); Yaremche town,
07.1914 (Wroéblewski, 1916). Lviv Region, Droho-
bych District, Skolivski Beskydy National Nature
Park (Dudka et al., 2019); Holovske village (Krupa,
1889, Namystowski, 1914); Stryi District, Lybok-
hora village (Krupa, 1889; Namystowski, 1914).
Transcarpathian (Zakarpattya) Region, Rakhiv Dis-
trict, Yasinya village, 23.07.1986 (Dudka); Tyachiv
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Fig. 1. Phragmidium fusiforme on Rosa pendulina. A: telium; B, C: teliospores; D: upper part of teliospore
pedicel. Scale bars: A — 50 pm; B, C — 20 um; D — 5 ym
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District, Carpathian Biosphere Reserve, Uholka
Massif, Chur rock, 25.08.1984 (Heluta) (Dudka et
al., 2019); Khust District, Synevyr National Nature
Park (Dudka et al., 2019), 25.07.2013 (Tykhonenko,
Dudka, 2014).

2. Phragmidium mucronatum (Pers.) Schltdl.,
Flora Berolinensis 2: 156. 1824. — Puccinia mucro-
nata « rosae Pers., Neues Mag. Bot. 1: 118. 1794.
— Phragmidium bullatum Westend., Bull. Acad. R.
Sci. Belg., Cl. Sci. 21 (no. 2): 236. 1854. — Phragmid-
ium subcorticium G. Winter, Rabenh. Krypt.-FL Ed.
2 (Leipzig) 1(1): 228. 1882. — Phragmidium disci-
florum (Tode) J. James, Contributions from the U.S.
National Herbarium 3(4): 276. 1895. (Fig. 2A-D).

Spermogonia subcuticular, 110-115 pm diam.
and 40 um high, in small groups on the upper side of
leaves and on stems. Aecia on the lower side of leaves,
yellow-orange, rounded, up to 2 mm diam., on stems
merge into clusters up to 10 mm long; affected tis-
sues slightly thickened; occasionally aecia formed
on fruits, covering most of their surface; paraphyses
numerous, clavate or cylindrical, slightly bent, thin-
walled, 70-80 x 8-18 pm, placed at the edges of ae-
cia; aeciospores globose or irregularly ellipsoid, often
slightly angular, 20-26 x 17-21 um; wall colorless,
1.5-2.5 um thick, at intervals of 2.0-2.5 um cov-
ered with small warts, 6-8 germ pores. Uredinia on
the lower side of leaves, scattered or in groups, up to
0.3 mm diam., bare, yellow, pulverulent; paraphyses
numerous, cylindrical or slightly clavate, bent, color-
less, thin-walled, 70 x 7-15 um, located along the
edges of uredinia; urediniospores spherical, broad-
ly ellipsoidal or inverted-ovoid, 20-26 x 15-21 um;
wall colorless, up to 1.5 um thick, covered with small
spines at intervals of about 2 pm; germ pores scat-
tered, numbering about 8. Telia on the lower side of
leaves, up to 0.5 mm diam., black, pulverulent, often
merging; teliospores of 5-8, less often of 9 cells (most
often 6-8-celled), 60-110 x 22-28 pm, at transverse
septae not constricted, rounded at the base, slightly
narrowed at the apex, with a yellowish papilla 6-12
pm long; wall dark chestnut-brown, up to 5 pm thick,
the entire surface covered with bumps and irregular
warts, at the base of spore often almost smooth; germ
pores most frequently 3, sometimes 2 in each cell;
pedicel hygroscopic, colorless, noticeably twisted in
the upper part, significantly thickened to 22-27 um
in the lower part, 70-125 um long.

General distribution. 0, I, 1L, ITI — on species of
the genus Rosa: throughout the globe.

Distribution in Ukraine. On Rosa arvensis
Huds.: Western Forest-Steppe. Ternopil Region,
Chortkiv District, Babyntsi village, 10.08.1913
(Wroblewski, 1914).

On Rosa borysthenica Chrshan. (Rosa tomen-
tosa Sm. aggregate): Left Bank Forest-Steppe. Pol-
tava Region, Poltava District, Mykhailivka village,
19.07.1989.

On Rosa caesia Sm.: Polynovyi (Artemisia)
Steppe. Kherson Region, Dzharylgach island,
31.08.1935 (Illichevskyi, 1938; Tranzschel, 1939).
—Western Forest-Steppe. Khmelnytskyi Region,
Kamianets-Podilskyi District, Pryvorottya village,
20.07.1948 (Isaeva).

On Rosa canina L. s. 1.: Carpathian Forests. Iva-
no-Frankivsk Region, Kosiv District, Hutsulshchy-
na National Nature Park (Dudka et al., 2019), Kosiv,
15.05.1988 (Tykhonenko, Heluta, 2014); Kolomyia
District, Knyazhdvir Reserve, 08.1912 (Wrdblewski,
1913); Nadvirna District, Gorgany Nature Reserve
(Heluta et al, 2011; Tykhonenko, Heluta, 2011;
Dudka et al., 2019); Mykulychyn village, 24.07.1885
(Wrdéblewski, 1915). Transcarpathian (Zakarpattya)
Region, Mukachevo District, Vovchyi village,
26.08.1954 (Smitska). — Crimean Forest-Steppe.
(Dudka et al., 2004), Crimea, Simferopol (Gutse-
vich, 1952). — Crimean Steppe. Steppe Crimea
(Isikov, 1977). — Donetsk Grass-Meadow Steppe.
Donetsk Region (Kharkevych, 1959). — Left
Bank Grass Steppe. Kherson Region, Kherson
District, Brylivka town, 22.06.1953, 04.07.1953
(Radzievskyi). — Left Bank Polissya. Chernihiv
Region, Novgorod-Siverskyi District, Mezynskyi
National Natural Park (Dudka et al., 2009); Ve-
lykyi Lis village, 19.08.2004 (Holubtsova, Tyk-
honenko, 2005; Holubtsova, 2008); Rozlyoty vil-
lage, 18.08.2004 (Holubtsova, Tykhonenko, 2005;
Holubtsova, 2008); Semenivka, 03.09.2005 (Hol-
ubtsova, Tykhonenko, 2005; Holubtsova, 2008). —
Lesser Polissya. Lviv Region, Lviv District, Dubly-
any (Namystowski, 1911, 1914); Chervonohrad
District, 14.08.1985. — Mountain Crimea (Dudka
et al., 2004), Crimea, Crimea Reserve, 31.07.1936,
23.08.1936, 02.08.1937, 03.08.1938 (Gutsevich,
1952); Ai-Petri yaila, 01.09.1986. — Polynovyi
(Artemisia) Steppe. Kherson Region, Dzharylhach
island (Tranzschel, 1939); Skadovsk, 16.06.1953,
27.06.1953, 16.07.1953 (Radzievskyi). — Right
Bank Forest-Steppe. Cherkasy Region, Kaniv Re-
serve, 13.06.1940, 27.07.1940, 13.07.1944 (Rayevs-
ka, Komaretska, 1949; Solomakhina, Prudenko,
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D: upper part of teliospore pedicel.

C: teliospores;

2. Phragmidium mucronatum on Rosa sp. A: telium; B,

ig.

F

—5um

— 20 pm; C — 10 ym; D

Scale bars: A — 50 um; B
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1998). Kyiv Region, Obukhiv District, Lisnyky vil-
lage, 05.05.1973 (Lavitska). Zhytomyr Region, Berd-
ychiv District, Mali Nizhirtsi village, 12.02.1932
(Rechtman). — Right Bank Grass-Meadow Steppe.
Dnipropetrovsk Region, Kryvyi Rih (Taran,
1988a, 1988b). Odesa Region, Bolgrad District
(Radzievskyi, 1952); Lisne village, 04.10.1950
(Radzievskyi); Borodino Forestry, 09.07.1951,
21.09.1951 (Radzievskyi). — Right Bank Grass
Steppe. Mykolaiv Region, Bashtanka District, near
Snihurivka, 22.07.1952 (Radzievskyi), 09.08.1952
(Sokolova). — South Coast of Crimea (Dudka et
al., 2004), Crimea, outskirts of Yalta, 10.05.1901,
12.05.1901 (Tranzschel, 1902). — Transcarpathia.
Transcarpathian (Zakarpattya) Region (Smitska,
1955); Rakhiv District, Kosivska Polyana village,
11.06.1954 (Smitska). — Western Forest-Steppe.
Ivano-Frankivsk Region, Kolomyia District, Cher-
nelytsia town, 18.07.1913 (Wroblewski, 1914).
Khmelnytskyi Region, near Kamianets-Podilskyi,
15.07.1948, 13.05.1950 (Isaeva); Kamianets-Podil-
sky District, Podilsky Tovtry National Nature Park
(Heluta et al., 2016), Panivtsi village, 23.05.1990.
Ternopil Region, Chortkiv District, Bilche-Zolote
village, 04.05.1950 (Isaeva); Zalishchyky (Namys-
towski, 1911, 1914), 09.1918 (Wrdblewski, 1922);
Pyschatyntsi village, 16.09.1949 (Isaeva). Vinnytsia
Region, Mohyliv-Podilskyi District, Yurkivtsi vil-
lage, 20.05.1990. — Western Ukrainian Forests.
Outskirts of Lviv (Krupa, 1888; Namystowski,
1911), 16.06.1918 (Wrdblewski, 1922). Ternopil Re-
gion, Ternopil District, Berezhany (Bobyak, 1907;
Namystowski, 1914).

On Rosa centifolia L.: Carpathian Forests. Iva-
no-Frankivsk Region, Kosiv District, Hutsulsh-
chyna National Nature Park (Dudka et al., 2019),
Kosiv, 08.1910 (Wodziczko, 1911; Tykhonenko,
Heluta, 2014). Lviv Region, Drohobych District,
Skolivski Beskydy National Nature Park (Dud-
ka et al,, 2019). — Crimean Forest-Steppe (Dud-
ka et al.,, 2004). — Mountain Crimea (Dudka et
al., 2004). — Right Bank Forest-Steppe. Cherkasy
Region, Smila, 29.07.1913 (Kaznovskyi, 1915).
Kyiv city, Baikove cemetery, 12.08.1973 (Lavits-
ka). — South Coast of Crimea (Dudka et al., 2004),
Crimea, outskirts of Yalta, 28.05.1934 (Gutsevich,
1952). — Western Forest-Steppe. Vicinity of Vin-
nytsia town, 10.06.1912, 19.07.1912 (Dobrovolskiy,
1914). — Western Ukrainian Forests. Outskirts of
Lviv (Krupa, 1889; Namystowski, 1911), 09.1918
(Wréblewski, 1922).

On Rosa chinensis Jacq.: Western Forest-Steppe.
Ternopil Region, Chortkiv District, Zalishchyky
town (Rouppert, Wrdblewski, 1910).

On Rosa corymbifera Borkh.: Central (Right
Bank) Polissya. Kyiv city, Pushcha-Vodytsia,
25.05.1922 (Zerov). — Cis-Carpathian forests. Lviv
Region, Stryi District, Pidhirtsi village, 12.08.1917
(Petrak, 1925). — Left Bank Forest-Steppe. Sumy
Region, Sumy District, Mykhailivska Tsilyna Nature
Reserve (Morochkovskyi, 1958b; Dudka et al., 2009;
Lytvynenko et al., 2021), 02.08.1957 (Mykolayenko).
Chernihiv Region, Pryluky District, Ichnya Nation-
al Nature Park (Dudka et al, 2009), Augustivka
village, 29.08.2006 (Tykhonenko, Dudka, 2007);
Kykoly village, 31.08.2006 (Tykhonenko, Dudka,
2007). — Left Bank Grass Steppe. Kherson Re-
gion, 10.08.1932 (Moskovets). — Mountain Crimea
(Dudka et al.,, 2004). — South Coast of Crimea
(Dudka et al, 2004). — Western Forest-Steppe.
Khmelnytskyi Region, near Kamianets-Podilskyi,
22.08.1927, 23.08.1927 (Panasyuk); Khmelnytskyi
District, Solobkivtsi village, 20.08.1985.

On Rosa gallica L. (cult.): Western Ukrainian
Forests. Outskirts of Lviv (Krupa, 1886; Namys-
towski, 1911).

On Rosa lonaczevskii Dubovik (Rosa canina ag-
gregate): Right Bank Forest-Steppe. Kyiv Region,
Obukhiv District, Chaiky village, 10.07.1984.

On Rosa lupulina Dubovik (Rosa canina aggre-
gate): Left Bank Grass-Meadow Steppe. Donetsk
Region, Mariupol District, Kamiani Mohyly Nature
Reserve, 27.09.1954 (Morochkovsky), 09.09.1986.

On Rosa maeotica Dubovik (Rosa canina aggre-
gate): Donetsk Grass-Meadow Steppe. Luhansk Re-
gion, Dovzhansky District, Provalskyi Step Nature
Reserve, 09.07.2005 (Tykhonenko, Dudka, 2005b;
Dudka et al,, 2009). — Left Bank Grass-Meadow
Steppe. Donetsk Region, Mariupol District, Kami-
ani Mohyly Nature Reserve, 02.05.1954 (Boichuk),
09.07.1978.

On Rosa majalis Herrm. (Rosa cinnamomea
L. sensu lato): Starobilsk Grass-Meadow Steppe.
Kharkiv Region, Izyum District, Artemivske For-
estry, 22.05.1969 (Savchenko) — Kharkiv For-
est-Steppe. Kharkiv (Tranzschel, 1939).

On Rosa podolica Tratt. (Rosa canina aggregate):
Western Ukrainian Forests. Ternopil Region, Ter-
nopil District, Kuryany village, 16.08.1985. — Car-
pathian Forests. Chernivtsi Region, Vyzhnytsia
District, Ust-Putyla village, 26.06.1958 (Morochk-
ovskyi).
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On Rosa saxatilis Steven: Mountain Crimea.
Crimea, Bilohirsk District, Zemlyanychne village,
08.09.1960 (Smitska). — South Coast of Crimea.
Crimea, Feodosia city council, Karadag Nature Re-
serve, 27.07.1982 (Heluta, Andrianova, 1984).

On Rosa sosnovskyi Chrshan. (Rosa canina aggre-
gate): South Coast of Crimea (Dudka et al., 2004),
Crimea, Feodosia city council, Karadag Nature Re-
serve, 27.08.1981 (Isikov), 24.07.1982 (Heluta, An-
drianova, 1984).

On Rosa subpygmaea Chrshan. (Rosa livescens
Besser sensu lato): Left Bank Grass-Meadow Steppe.
Donetsk Region, Mariupol District, Kamiani Mo-
hyly Reserve, 04.06.1953, 27.09.1954 (Morochk-
ovskyi), 05.07.1953 (Kuznetsova). — Starobilsk
Grass-Meadow Steppe. Luhansk Region, Starobilsk
District, Striltsivskyi Step Nature Reserve, 07.1953
(Morochkovskyi, 1958a; Dudka et al., 2009).

On Rosa tesquicola Dubovik (Rosa corymbi-
fera Borkh. sensu lato): Left Bank Grass-Meadow
Steppe. Donetsk Region, Kalmius District, Khomu-
tovsky Step Reserve, 22.09.1954 (Morochkovsky).

On Rosa tomentosa Sm.: Western Ukrainian For-
ests. Outskirts of Lviv (Wrdblewski, 1922).

On Rosa tschatyrdagi Chrshan. (Rosa spinosissi-
ma sensu lato): Mountain Crimea. Crimea, Nikita
yaila, 16.06.1999 (Kuzub, Tykhonenko, 2000).

On Rosa turcica Roug: Crimean Steppe (Dudka
et al., 2004), Crimea, Lenino District, Maryivka vil-
lage, Opuk Mount, 11.05.1990.

On Rosa uncinella Besser (Rosa corymbifera
Borkh. sensu lato): Mountain Crimea (Dudka et
al., 2004), Crimea, Bilohirsk District, Kok-Asan
tourist base, 02.09.1986. — South Coast of Crimea.
(Dudka et al., 2004), Crimea, Feodosia city council,
Karadag Nature Reserve, 27.07.1982 (Heluta, An-
drianova, 1984).

On Rosa sp. (cult.): Left Bank Forest-Steppe.
Sumy Region, Romny District (Lytvynenko, Vasy-
lyeva, 2019). — Right Bank Grass-Meadow Steppe.
Kropyvnytskyi (Golubkov, 1916). — Right Bank
Grass Steppe. Mykolaiv, 04.05.1894, 12.05.1894
(Isachenko, 1896). — Right Bank Forest-Steppe.
Cherkasy Region, Smila, 02.05.1913 (Kaznovskyi,
1915). Kyiv, Fomin Botanical Garden, 15.07.1926
(Girzhytska, 1926). — Kharkiv Forest-Steppe.
Kharkiv Region (Trebu, 1913).

On Rosa sp.: — Carpathian Forests. Chernivtsi
Region, Vyzhnytsia District, Vyzhnytskyi National
Nature Park (Dudka et al., 2019). Ivano-Frankivsk
Region, Kosiv District, Hutsulshchyna National
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Nature Park (Dudka et al., 2019), Kosiv, 05.09.2013,
09.09.2013 (Tykhonenko, Heluta, 2014). Transcar-
pathian (Zakarpattya) Region, Khust District, Syn-
evyr National Nature Park (Dudka et al., 2019),
30.08.2013 (Tykhonenko, Dudka, 2014). — Central
(Right Bank) Polissya. Kyiv Region, Fastiv District,
Boyarka, 27.05.1924 (Tselle, 1925). Khmelnytskyi
Region, Shepetivka District, Slavuta, 16.09.2018
(Heluta) (Heluta et al., 2019). — Crimean For-
est-Steppe. (Dudka et al., 2004), Crimea, Bakhch-
ysarai, 17.06.1916 (Garbowski, 1924). — Donetsk
Grass-Meadow Steppe. Donetsk Region, Krama-
torsk District, Svyati Hory National Nature Park,
02.10.2004 (Tykhonenko, Dudka, 2005a). Luhansk
Region, Dovzhanskyi District, Provalskyi Step Re-
serve, Kalynivska parcel, 09.07.2005 (Tykhonen-
ko, Dudka, 2005b); Shchastia District, Stanytsia
Luhanska town, 15.09.2005 (Tykhonenko, Dudka,
2005b). — Kharkiv Forest-Steppe. Kharkiv (Jacze-
wski, 1912). — Left Bank Forest-Steppe. Chernihiv
Region, Nizhyn District, Borzna town, 25.07.1909
(Nevodovsky); Pryluky District, Irzhavets village,
11.06.1916, 18.07.1916, 05.08.1916, 22.08.1916
(Ganeshin, Bondartseva-Monteverde, 1922). Polta-
va Region, Lubny (Verhovskyi et al., 1932). — Left
Bank Grass-Meadow Steppe. Donetsk Region, Mar-
iupol District, Kamiani Mohyly Reserve, 06.1954
(Morochkovskyi, 1957; Dudka et al., 2009). — Left
Bank Grass Steppe. Kherson Region, Kakhov-
ka District, Askania-Nova Reserve, 14.09.1940,
30.05.1940 (Homolyako). — Left Bank Polissya.
Chernihiv Region, Chernihiv District, Horodnya,
20.11.1939 (Moskovets); Oster (Jaczewski, 1912).
Kyiv, Rybne Ozero, 28.05.1925 (Pidoplichko). —
Right Bank Forest-Steppe. Cherkasy Region, Smila
(Jaczewski, 1912), 15.06.1914 (Tranzschel). Kyiv,
Fomin Botanical Garden, 05.1870 (Valts, Rish-
avi, 1871), 15.07.1926, 19.08.1931 (Gizhytska),
06.07.1931, 26.05.1932 (Moskovets), 13.10.1931
(Pylypenko); Holosiiv, 04.08.1929 (Morochk-
ovskyi); Solomianka, 10.09.1938 (Zerova); Kyiv Re-
gion, Bila Tserkva (Hrodzinska, 1929), 25.08.1925
(Pidoplichko). Zhytomyr Region, Berdychiv Dis-
trict, Hryshkivtsi, 03.09.1932 (Rechtman). —
Right Bank Grass-Meadow Steppe. Zaporizhia
Region, Zaporizhzhia, 15.09.1931 (Pylypenko). —
Right Bank Grass Steppe. Odesa Region, Odesa,
07.08.1893, 11.07.1894 (Isachenko, 1896). — South
Coast of Crimea. (Dudka et al., 2004), Feodosia
city council, Karadag Reserve, 04.08.1982 (Isykov).
— Transcarpathia. Transcarpathian (Zakarpattya)
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Region (Lavitska, 1957). — Western Forest-Steppe.
Khmelnytskyi Region, Kamianets-Podilsky Dis-
trict, Podilsky Tovtry National Nature Park (Helu-
ta et al., 2016); Kamianets-Podilskyi (Panasyuk);
Gorayivka village, 20.08.2008; Kytayhorod vil-
lage, 24.08.2008; Kolybaivka village, 20.09.2013;
Vykhvatnivtsi village, 21.08.2008; Sokil village,
20.09.2013. Ternopil Region, Chortkiv District,
Zalishchyky town (Kryvoshey, 1958), Chortkiv
town (Kryvoshey, 1958). — Western Ukrainian For-
ests. Ivano-Frankivsk Region, Kolomyia, 07.1912
(Wroblewski, 1913). Lviv, 11.08.1894 (Wrdblewski,
1915), 07.1917 (Wroblewski, 1922). Ternopil Re-
gion, Ternopil District, Berezhany (Bobyak, 1907).

3. Phragmidium rosae-pimpinellifoliae Dietel,
Hedwigia, 44: 339. 1905.

Spermogonia mostly on stems, scattered or in
groups, 50-120 pm diam. and 15-30 um high, hon-
ey-yellow. Aecia on twigs, petioles, veins of leaves,
and fruits, form bright orange clusters up to 10
cm long; paraphyses quite numerous, cylindrical
or almost clavate, straight, thin-walled, may not
develop; aeciospores spherical, ellipsoid or ovoid,
orange, 18-27 x 15-20 um; wall about 2 um thick,
finely warty; germ pores 6-8. Uredinia scattered, on
the underside of leaves, small, 0.1 mm diam., or-
ange; paraphyses numerous, cylindrical or slightly
thicked in the upper part, bent, thin-walled, 30-50
x 8-12 pm; urediniospores spherical or ellipsoidal,
orange, 18-25 x 16-20 um; wall finely warty, 2-2.5
pm thick. Telia scattered on the lower side of leaves,
small, 0.1 mm diam., dark brown; teliospores of
6-8 cells, 70-115 x 25-34 pm, near the transverse
septae not constricted, at the base rounded, near
the apex with a light-colored or colorless papilla up
to 20 um long; wall light chestnut-brown, 4-7 um
thick, densely warty; germ pores 2-3 in each cell;
pedicel hygroscopic, colorless, thickened in the
lower part up to 25 pm, equal to or longer than the
teliospore.

General distribution. 0, I, II, III — on Rosa
pimpinellifolia L. and several related species: Eu-
rope, West and Central Asia, introduced to North
America.

Distribution in Ukraine. On Rosa pimp-
inellifolia L.: Mountain Crimea (Dudka et al.,
2004), 19.04.1901, 03.05.1901 (Tranzschel, 1902),
25.04.1903 (Tranzschel, 1905); Crimean Nature Re-
serve (Gutsevich, 1952). — Crimean Forest-Steppe.
(Dudka et al., 2004). — South Coast of Crimea.

Crimea, Ayu-Dag Mountain, 20.04.1903 (Tran-
zschel, 1905); Feodosia, 02.05.1916 (Garbowski,
1924).

On Rosa spinosissima L.: Mountain Crimea
(Dudka et al., 2004), 27.07.1936, 20.05.1937 (Gutse-
vich, 1952).

4. Phragmidium tuberculatum J.H.H. Mull,
Berichte der Deutschen Botanischen Gesellschaft 3:
391. 1885. (Fig. 3A-D).

Spermogonia subcuticular, 90-100 pm diam. and
20-40 um high, on the upper side of leaves in small
groups. Aecia on the lower side of leaves, merge into
rounded groups up to 1 mm diam., on veins up to 4
mm, convex, orange-yellow, pulverulent; paraphyses
numerous, clavate or cephalic, bent, placed along the
edges of the aecia; aeciospores spherical or broadly
ellipsoid, 20-32 x 20-24 pm; wall colorless, 1.5-3.5
pm thick, densely covered with large warts up to 1.5
pm diam., flattened at the top; germ pores number
6-8, not always visible. Uredinia on the lower side of
leaves, scattered or in groups, up to 0.3 mm diam.,
bare, orange-yellow; paraphyses numerous, cylindri-
cal or slightly clavate, very bent, thin-walled, 30-50
x 16-18 pm, placed on the edges of the uredinia;
urediniospores spherical or broadly ellipsoid, 17-23
x 16-21 pum; wall colorless, about 1.5 um thick, cov-
ered with noticeable warts and spines at intervals
of 1-2 um; germ pores 5-8. Telia on the lower side
of the leaves, scattered or in groups, up to 0.5 mm
diam., black; teliospores 4-6-celled, less often 3- to
7-celled, 48-78 x 28-34 pm, near transverse septae
not constricted, rounded at both ends, apex with a
clearly delimited pointed papilla up to 18 um long;
wall yellow-brown or dark chestnut-brown, 5-7 pm
thick, covered with flat warts and bumps; germ pores
2-3 in each cell; pedicel hygroscopic, colorless, no-
ticeably twisted in the upper part, thickened to 14—
22 um in the lower part, up to 115 um long.

General distribution. 0, I, IT, IIT — on species of
the genus Rosa L.: Europe and Holarctic Asia; intro-
duced to Australia, New Zealand, and North Amer-
ica.

Distribution in Ukraine. On Rosa andegavensis
Bastard: Mountain Crimea (Dudka et al., 2004).

On Rosa arvensis Huds.: South Coast of Crimea
(Dudka et al., 2004); Crimea, Feodosia city council,
Karadag Nature Reserve, 28.07.1982 (Heluta, An-
drianova, 1984).

On Rosa bordzilowskii Chrshan. (Rosa micrantha
Borrer ex Sm. sensu lato): Left Bank Grass-Meadow
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Fig. 3. Phragmidium tuberculatum on Rosa sp. A: telium; B, C: teliospores; D: upper part of teliospore pedicel.
Scale bars: A, C — 20 um; B — 10 um; D — 5 um

222 ISSN 2415-8860. Ukrainian Botanical Journal. 2024. 81 (3)



Species of the genus Phragmidium as parasites of roses in Ukraine

Steppe. Donetsk Region, Mariupol District, Kami-
ani Mohyly Nature Reserve, 10.09.1986.

On Rosa caesia Sm.: Polynovyi (Artemisia)
Steppe. Kherson Region, Dzharylhach island,
22.10.1935 (Illichevskyi).

On Rosa canina s. 1.: Central (Right Bank) Polis-
sya. Kyiv, park of the Kyiv Polytechnic Institute,
02.09.1923 (Tselle, 1925); Kyiv Region, Bucha Dis-
trict, Kotsyubynske village, 24.07.1947, 18.08.1947
(Efimova). — Left Bank Forest-Steppe. Poltava
Region (Bukhalo, 1961a, 1961b); Poltava Dis-
trict, Rozsoshentsi village, 25.08.1958 (Bukhalo).
— Mountain Crimea (Dudka et al., 2004); Crime-
an Nature Reserve, 15.08.1936 (Gutsevich, 1952),
19.09.1960 (Smitska); Yalta Mountain Forest Nature
Reserve, 18.06.1999 (Kuzub, Tykhonenko, 2000).
— Polynovyi (Artemisia) Steppe. Kherson Region,
Dzharylgach island, 22.10.1935 (Illichevskyi, 1938;
Tranzschel, 1939). — Right Bank Forest-Steppe.
Cherkasy Region, Kaniv Nature Reserve, 05.08.1944
(Horodetska). Kyiv, Holosiiv, 17.08.1924 (Tselle,
1925), 17.07.1947 (Efimova); Kyiv Region, Bila
Tserkva, 04.06.1926, 12.09.1926 (Hrodzinska, 1929).
Vinnytsia Region, Mohyliv-Podilskyi District, Shen-
derivka village, 15.08.1948 (Isaeva). — Right Bank
Grass-Meadow Steppe. Odesa Region, Bolgrad Dis-
trict (Radzievskyi, 1952). — Western Forest-Steppe.
Khmelnytskyi Region, near Kamianets-Podilskyi,
27.02.1925, 09.08.1925, 19.08.1926, 28.09.1926
(Panasyuk); Kamianets-Podilskyi District, Pryvo-
rottya village, 23.07.1948 (Isaeva); Struga village,
01.10.1949 (Isaeva). Ternopil Region, Chortkiv
District, Hermakivka village, 18.09.1949 (Isaeva);
Skala-Podilska town, 15.09.1949 (Isaeva). Vinnytsia
Region, Mohyliv-Podilskyi District, Kotyuzhany
village, 17.08.1949 (Isaeva); Nyzhchyi Olchedaiv
village, 14.10.1949 (Isaeva). — Western Ukrainian
Forests. Lviv, 07.09.1885 (Wrdblewski, 1915).

On Rosa corymbifera  Borkh.: Donetsk
Grass-Meadow Steppe. Donetsk Region, Krama-
torsk District, Kreidova Flora Nature Reserve (Tyk-
honenko et al., 1994; Dudka et al., 2009).

On Rosa lapidosa Dubovik (Rosa corymbifera
Borkh. aggregate): Crimean Steppe (Dudka et al.,
2004); Lenino District, Cape Kazantyp, 05.09.1986.

On Rosa litvinovii Chrshan. (Rosa andegavensis
Bastard sensu lato): South Coast of Crimea. South
of Angarskyi Pass, 26.08.1986.

On Rosa podolica Tratt. (Rosa canina aggregate):
Western Forest-Steppe. Ternopil Region, Chortkiv
District, Rashtivtsi village, 27.05.1990.

On Rosa subpomifera Chrshan.: Donetsk
Grass-Meadow Steppe. Donetsk Region, Kram-
atorsk District, Kreidova Flora Nature Reserve,
04.10.1953 (Morochkovskyi) (Tykhonenko et al.,
1994; Dudka et al., 2009).

On Rosa villosa L.: Left Bank Forest-Steppe.
Chernihiv Region, Pryluky (Tranzschel, 1939). —
Right Bank Grass-Meadow Steppe. Dnipro city
(Tranzschel, 1939).

On Rosa sp.: Carpathian Forests. Ivano-Frankivsk
Region, Kosiv District, Hutsulshchyna Nation-
al Nature Park (Dudka et al., 2019), Sheshory vil-
lage, 06.09.2013 (Tykhonenko, Heluta, 2014).
Transcarpathian (Zakarpattya) Region, Khust Dis-
trict, Synevyr National Nature Park (Dudka et al.,
2019), 20.07.2013 (Tykhonenko, Dudka, 2014). —
Crimean Steppe. (Dudka et al., 2004). — Donetsk
Grass-Meadow Steppe. Donetsk Region, Kram-
atorsk District, Kreidova Flora Nature Reserve
(Tykhonenko et al., 1994; Dudka et al., 2009). Lu-
hansk Region, Alchevsk District, Verhulivka vil-
lage, 13.07.1925 (Pidoplichko). — Kharkiv For-
est-Steppe. Kharkiv, 16.08.1912 (Spagorov, 1916).
— Left Bank Forest-Steppe. Chernihiv Region,
Nizhyn District, Borzna town (Jaczewski, 1910). —
Left Bank Polissya. Sumy Region, Shostka District,
Turanivka village, 03.08.2004 (Holubtsova, Tyk-
honenko, 2005; Holubtsova, 2008). — Lesser Polis-
sya. Lviv Region, Lviv District, Dublyany (Namys-
towski, 1911, 1914). — Right Bank Forest-Steppe.
Cherkasy Region, Zvenyhorodka District, Kozatske
village, 12.09.1925 (Pidoplichko). Kyiv, Fomin Bo-
tanical Garden, 21.09.1926 (Girzhytska), 22.09.1926
(Girzhytska, 1929), 09.1933 (Berehova). — Roz-
tochchya Forests. Lviv Region, Yavoriv District,
Nemyriv village, 23.08.1917 (Wréblewski, 1922). —
South Coast of Crimea. Near Alushta, 18.06.1957
(Vasiljeva, 1960). — Transcarpathia. Transcarpathi-
an (Zakarpattya) Region (Lavitska, 1957, 1958). —
Western Forest-Steppe. Khmelnytskyi Region,
Kamianets-Podilskyi District, Podilsky Tovtry Na-
tional Nature Park (Heluta et al., 2016); near Kami-
anets-Podilskyi, 09.08.1948, 28.09.1949 (Isaeva);
Verbetski Tovtry, Chotyry Kavalery (Four Knights)
Protected Area, 24.09.2013. — Western Ukrainian
Forests. Near Lviv, 26.09.1909 (Raciborski, 1909).

Thus, four species of the genus Phragmidium,
which parasitize plants of the genus Rosa, have been
recorded in Ukraine. Phragmidium fusiforme occur-
ring only in the Carpathians is clearly distinguished
from the other three species by the greater number
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of cells in teliospores and very gradual transition of
the apical cell of teliospore into papilla (Fig. 1A-C).
Phragmidium rosae-pimpinellifoliae is reported in
Ukraine only from the Crimean Peninsula. It dif-
fers from other species by the light-chestnut color
of teliospore walls. No specimens of this species are
available in the Mycological Herbarium of the M.G.
Kholodny Institute of Botany (KW-M), and we had
no possibility to provide an illustration for this spe-
cies. Phragmidium mucronatum and P. tubercula-
tum occur much more often than the two species
mentioned above, and are considered widely dis-
tributed in Ukraine. These two species are easily
distinguished by results of phylogenetic analysis of
ribosomal DNA (Ritz et al., 2005), but their mor-
phological similarity usually causes doubts in cor-
rect identification (Leus, Van Huylenbroeck, 2007).
A reliable feature for distinguishing these fungi is
the characteristic appearance of the upper cell and
papilla of teliospore: in P mucronatum it narrows
towards the tip and almost gradually passes into
a papilla (Fig. 2B-C), while in P. tuberculatum the
papilla is clearly delimited from the rounded apex
of the upper cell of the teliospore (Fig. 3B-C). For
a long time, it was believed that P tuberculatum,

REFERENCES

unlike P mucronatum, is almost entirely absent in
North America, but a special study using a com-
bination of molecular and morphological analyzes
has shown that P. tuberculatum is apparently wide-
spread in America, but previously it has been often
misidentified as P mucronatum (Wilson, Aime,
2014). An interesting feature of all three species il-
lustrated in this article is the twisting of the upper
part of the pedicel of their teliospores, previously
not mentioned in mycological literature (Figs. 1D,
2D, 3D).

Acknowledgement

The author is sincerely grateful to V.I. Sapsay for his
help in conducting scanning electron microscopy of
the studied samples.

ETHICS DECLARATION

There is no actual or potential conflict of interest with other
persons or institutions.

ORCID

Yu.Ya. Tykhonenko: () https://orcid.org/0000-0001-9000-7406

Bobyak H. 1907. Prychynky do mykolohii skhidnoi Halychyny. Hryby okolytsi Berezhan. (Supplements to the mycology of East-
ern Galicia. Fungi in the vicinity of Berezhany). Zbirnyk matematychno-pryrodopysnolikarskoi sektsii Naukovoho tovaryst-
va imeni Shevchenka, 11: 1-41. [Bo6six I. 1907. ITpuunHku 10 MUKOIbOril cxifHol Tammunun. Tpubu oxomuui Bepexan.
36ipnux mamemamuuno-npupodonucHo-nixapcokoi cekuyii Hayxosozo mosapucmea imeni Illeuenka, 11: 1-41].

Bukhalo A.S. 1961a. Mikolohichni doslidzhennya v lisakh rayonu serednoi techii r. Vorskly. Ukrainian Botanical Journal, 18(1):
104-113. [Byxano A.C. 1961a. Mikonoriuni JoCIimKeHHA B jicax pailoHy cepemHbol Tedil p. Bopckmu. Ykpaitcokuil

bomaniunuti scypran, 18(1): 104-113].

Bukhalo A.S. 1961b. Mikolohichna kharakterystyka lisiv serednoi techii r. Vorskly. Ukrainian Botanical Journal, 18(4): 113-
120. [Byxano A.C. 1961b. MikororiuHa XapakTepyucTuKa micis cepegHboi Tedil p. Bopcxmm. Yipaincokuti 6omaniunuii

scypran, 18(4): 113-120].

Chmielewski Z. 1910. Zapiski grzyboznawcze z Czarnej Hory. Kosmos, 35(7/9): 804-813.

Dobrovolskiy M.E. 1914. Nablyudeniya nad paraziticheskimi gribkami Podolskoy gubernii (Observations on parasit-
ic fungi in the Podolia Province). Bolezni rasteniy, 8(4/5): 139-146. [[Jo6poBonbckuit M.E. 1914. HabnropeHns Hap
napasuTHbIMYU Iprbkamu Ilofonbckoit rybepuun. bonesuu pacmenuti, 8(4/5): 139-146].

Dudka I.O., Heluta V.P,, Andrianova T.V,, Hayova V.P, Tykhonenko Yu.Ya., Prydiuk M.P,, Holubtsova Yu.I., Kryvomaz T.IL,
Dzhagan V.V,, Leontyev D.V., Akulov O.Yu., Syvokon O.V. 2009. Fungi of reserves and national nature parks of the Left
Bank of Ukraine. Vol. 2. Kyiv: Aristey, 428 pp. [[ynxa 1.O., Iemota B.IIL., Anpnpianosa T.B., TaiioBa B.IL., TuxoHeHKo
10.41., pumiox M.IL, Tony6uosa 0.1, KpuBomas T.I., xxaran B.B., Jleoutses JI.B., Akynos O.10., Cuoxons O.B.
2009. Ipubu 3anosioHuKie ma HauioHanvHux npupooHux napkis Jlieobepescroi Ypainu. T. 2. Kuis: Apicreit, 428 c.].

Dudka I.O., Heluta V.P,, Prydiuk M.P,, Tykhonenko Yu.Ya., Akulov O.Yu., Hayova V.P,, Zykova M.O., Andrianova T.V., Dzha-
gan V.V,, Shcherbakova Yu.V. 2019. Fungi of reserves and national nature parks of the Ukrainian Carpathians. Kyiv: Nau-
kova Dumka, 215 pp. [Oyzka 1.O., Temota B.IL., ITpuarox M.IL., Tuxonenko 10.41., Axymos O.10., [aitosa B.II., 3ukoBa
M.O., Auppianosa T.B., Ixaran B.B., Illep6akosa 0.B. 2019. [pubu 3anosionukie i HayioHanvHux npupoOHUx napxis

Yepaincoxux Kapnam. Kuis: HaykoBa grymka, 215 c.].

Dudka I.O., Heluta V.P., Tykhonenko Yu.Ya., Andrianova T.V., Hayova V.P, Prydiuk M.P., Dzhagan V.V,, Isikov V.P.
2004. Fungi of nature zones of Crimea. Kyiv: Fitosociocentr, 452 pp. [dynka 1.O., lemora B.IIL., Tuxonenko 10.4.,

224

ISSN 2415-8860. Ukrainian Botanical Journal. 2024. 81 (3)


https://orcid.org/0000-0001-9000-7406
https://orcid.org/0000-0001-9000-7406

Species of the genus Phragmidium as parasites of roses in Ukraine

Amnppianosa T.B., Taitosa B.IL., ITpuarox M.IL., I)xarau B.B., IcikoB B.I1. 2004. Ipubu npupoonux son Kpumy. Kuis:
ditocouioneHTp, 452 c.].

Ganeshin S.S., Bondartseva-Monteverde V.N. 1922. K mikologicheskoy flore Poltavskoy gub. Griby, sobrannye S.S. Ganeshi-
nym v 1916-1917 gg. i obrabotannye V.N. Bondartsevoy-Monteverde (On the mycological flora of the Poltava Province.
Fungi collected by S.S. Ganeshin in 1916-1917 and identified by V.N. Bondartseva-Monteverde). Materialy po mikolog-
icheskomu obsledovaniyu Rossii, 5(4): 1-32. [Tanemun C.C., bonpapuesa-MonTtesepze B.H. 1922. K Muxonorndeckoit
¢rope ITonrasckoit ry6. [puber, cobpannsie C.C. TaHemuubiM B 1916-1917 rt. 1 o6pabotanusie B.H. Bounpgapuesoii-
Mouteseppne. Mamepuanvi no muxonozuieckomy obcnedosanuto Poccuu, 5(4): 1-32].

Garbowski L. 1924. Les Micromycetes de la Crimée et des districts limitrophes de la Russie méridionale en considération spéciale
des parasites des arbres et des arbrisseaux fruitiers. Bulletin Trimestriel de la Société Mycologique de France, 39(4): 227-259.

Girzhytska Z. 1926. Fungi collected during the autumn of 1925 and spring and summer of 1926. Visnyk Kyivskoho botanich-
noho sadu, 4: 22-33. [['bxuupbka 3. 1926. [pubu 1o 6yio 3i6paHo mpoTsarom ocenn 1925 ta BecHn 11 ita 1926 pokis.
Bicnux Kuiscvkozo 6omaniunoeo cady, 4: 22-33].

Girzhytska Z. 1929. Materials for the mycoflora of Ukraine (Continuation). Visnyk Kyivskoho botanichnoho sadu, 10: 4-41.
[Tixuipka 3.K. 1929. Marepismu go mikodmbopu Ykpainn (IIpogosxents). Bicnux Kuiscvkozo 6omaniunozo cady, 10:
4-41].

Golubkov A. 1916. Materialy k mikologicheskoy flore Khersonskoy gubernii (Materials for the mycological flora of Kherson
province). Materialy po mikologii i fitopatologii Rossii, 2(1): 16-18. [Tomy6xoB A. 1916. MaTepuabl K MUKOTOTHMYECKOI
¢bnope XepcoHckoit rybepunu. Mamepuanvt no muxonoeuu u umonamonozuu Poccuu, 2(1): 16-18].

Gutsevich S.A. 1952. Obzor rzhavchinnykh gribov Kryma (Survey of rust fungi of the Crimea). Leningrad: Izd. LGU,
172 pp. [ITymesuu C.A. 1952. O630p pimasuunnvix 2puboé Kpuima. Jlenunrpapn: VI3maTenbcTBO JIeHMHIPagCKOro
FOCY/JapCTBEHHOTO yHUBEpCUTeTa, 172 c.].

Heluta V.P. 1989. Flora Fungorum RSS Ucrainicae. Ascomycetes, Erysiphales. Kyiv: Naukova Dumbka, 256 pp. [Temora B.II.
1989. ®nopa epubos Ykpauruvl. Myunucmopocsauvie epubvl. Kues: Haykosa nymka, 256 c.].

Heluta V.P,, Andrianova T.V. 1984. Phytopathogenic phyllophilous and herbophilous fungi of the Karadag State Reserve.
Ukrainian Botanical Journal, 41(4): 33-37. [lemora B.IL., Auppianosa T.B. 1984. ®iromarorensni ¢inodinsui Ta
rep6o¢inbHi rpuby Kapagarcbkoro fep)XxaBHOTO 3alOBITHMUKA. YkpaiHcokuti 6omaniunuti xypHan, 41(4): 33-37].

Heluta V.P, Hayova V.P, Tykhonenko Yu.Ya. 2016. Powdery mildews, xylotrophic ascomycetes and rust fungi of Podilski
Tovtry National Nature Park. In: Botany and mycology: modern horizons. Collection of papers devoted to the 90" anni-
versary of A.V. Grodzinsky (1926-1988) Academician of Academy of Sciences of Ukraine. Kyiv: Nash format, pp. 426-478.
[Termora B.IL., Taitoa B.IL, Tuxonenko FO.f. 2016. BopomancTopocsaHi, keunorpodHi cymyacTi Ta ipxxacti rpubn
HarionansHoro npupoguoro mnapky "Iopinbeski Tosrpu'. B kH.: Bomanika i mikonoeis: cyuacni eopusonmu. 36ipka
npauy, npucesiuerux 90-piuuio 3 O Hapoouenns akademika AH Yepainu A.M. Ipoozurcokozo (1926-1988). Kuis: Hamr
¢dopmar, c. 426-478].

Heluta V.P,, Hayova V.P, Tykhonenko Yu.Ya., Malanyuk V.B., Slobodyan O.M. 2011. Fungi of Gorgany Nature Reserve. Pry-
roda Zakhidnoho Polissya ta prylehlykh terytoriy, 8: 88-108. [Temrora B.II., Taiioa B.II., Tuxonenko 0.4, MamaHrok
B.B., Cno6opsu O.M. 2011. Tpubu Ipuponnoro sanosiguuka "Toprauu". IIpupoda 3axiorozo Iloniccst ma npuneznux
mepumopiii, 8: 88-108].

Heluta V.P,, Prydiuk M.P,, Zykova M.O., Tykhonenko Yu.Ya., Shevchenko M.V., Akulov O.Yu., Mnyukh O.V. 2019. Fungi of
Lesser Polissia National Nature Park. Chornomorskyi Botanical Journal, 15(3): 275-296. [Temtora B.IL., ITpuarox M.IL.,
3ukosa M.O., Tuxonenko [O.4., Hlesuenxo M.B., Akynos O.1O., Murox O.B. 2019. Ipn6u HarrioHanbHOT0 IpUpOIZHOTO
napky "Mane Ilomiccs". Yopromopcvkuii 6omaniunuii sypran, 15(3): 275-296]. https://doi.org/10.32999/ksul990-
553X/2019-15-3-6

Holubtsova Yu.I. 2008. Phytotrophic micromycetes of the northeastern part of Ukraine. Sumy: SumDPU im. A.S. Makaren-
ka, 188 pp. [Tony6rosa FO.1. 2008. ®itoTpodHi MikpomineTn miBHIYHO-CXifHOI YacTiHy Ykpainn. Cymu: CyMcbKumit
Iep>KaBHMIT mefaroriynmit yHiBepcuteT im. A.C. Maxapenka, 188 c.].

Holubtsova Yu.l., Tykhonenko Yu.Ya. 2005. Rust fungi of Novgorod-Siverskyi Polissia. Zapovidna sprava, 11(2): 18-23.
[Tory6rosa 0.1, Tuxonenxo FO.4. 2005. Ip>xacti rpubu Hosropog-Cisepcbkoro Ilonicest. 3anosiona cnpasa, 11(2):
18-23].

Hrodzinska V.P. 1929. Materialy do hrybnoi flory Bilotserkivshchyny (Materials for the fungal flora of Bila Tserkva District).
Zapysky Bilotserkivskoho silskohospodarskoho politekhnikumu, 1(1): 193-200. [Tpopsincbka B.IT. 1929. Marepiamu o
rpubHoi ¢propu binonepkismuun. 3anucku binoyepxiscokozo cinvcvkoeocnodapcvkoeo nonimexuixymy, 1(1): 193-200].

Mlichevskyi S. 1938. Fitopatolohichni zbory v URSR. (Phytopathological collections in the Ukrainian SSR). In: Zbirnyk
prats, prysvyachenykh pam'yati akademika O.V. Fomina. Kyiv: Vyd-vo AN URSR, pp. 149-157. [InigeBcokuit C. 1938.
®itonaronoriuni 360opu B YPCP. 36ipnux npaup, npuceauernux nam'smi akademixa O.B. @omina. Kuis: BugaBHUITBO
AH YPCP, c. 149-157].

Isachenko B. 1896. O parazitnykh gribakh Khersonskoy gubernii (On parasitic fungi of Kherson Province). Botanichesk-
ie zapiski Sankt-Peterburgskogo universiteta, 5(12, part 2): 219-244. [Vicagenko b. 1896. O mapasuTHBIX rpmbax
XepcoHckoit rybepuun. bomanuueckue sanucku Cankm-Ilemep6ypeckozo ynusepcumema, 5(12, k. 2): 219-244].

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2024. 81(3) 225


https://doi.org/10.32999/ksu1990-553X/2019-15-3-6
https://doi.org/10.32999/ksu1990-553X/2019-15-3-6

Yu.Ya. TYKHONENKO

Isikov V.P. 1977. Phytopathogenic fungi on trees and shrubs in steppe Crimea. Ukrainian Botanical Journal, 34(4): 417-420.
[Iciko B.IL. 1977. ®iromaroreHHi rpuby Ha AepeBax Ta YarapHMKax y crenoBoMmy Kpumy. Ykpaincvkuii 6omaniunuii
saypHan, 34(4): 417-420].

Jaczewski A.A. 1910. Ezhegodnik svedeniy o boleznyakh i povrezhdeniyakh kulturnykh i dikorastushchikh rasteniy. 5-y god —
1909. St. Petersburg: Byuro po mikologii i fitopatologii, 259 pp. [SIueBcknmit A.A. 1910. Excezo0Huk ceederuii 0 60ne3HsIX
U NOBPEHOEHUSX KYIbMYPHOIX U OUKOPACMYULUX NOIe3HbIX pacmenuti. 5-ii 200 — 1909. Cankr-Iletep6ypr: Bropo 1o
MMKoOIoruy u $puromnaronoruy, 259 c.].

Jaczewski A.A. 1912. Ezhegodnik svedeniy o boleznyakh i povrezhdeniyakh kulturnykh i dikorastushchikh rasteniy. 6-y god —
1910. St. Petersburg: Byuro po mikologii i fitopatologii, 488 pp. [SueBckuit A.A. 1912. Exce200Hux céedenuti 0 6one3Hsx
U NOBPEHOEHUSIX KYIbMYPHBIX U duKopacmyuux pacmeruil. 6-i 200. — 1910. Cank1-Iletep6ypr: Bropo no muxonorun
u ¢putomaromornuu, 488 c.].

Kaznovskyi L. 1915. Materialy po mikoflore okrestnostey m. Smely Kievskoy gub. 1913 goda. Trudy Byuro po prikladnoy
botanike, 8(8): 929-960. [Kasnosckuii JI. 1915. Martepuasl o Muxkogope okpecTHocTeir M. CMennl KueBckoii ry6.
1913 roga. Tpyowt Bropo no npuknaoroii 6omanuxe, 8(8): 929-960].

Kharkevych H.S. 1959. Materialy do mikoflory Stalinskoi oblasti. Visnyk Kyivskoho universytetu. Seriya Biolohiya, 1(2): 23—
26. [Xapkesuu I.C. 1959a. Matepiamu o Mikodnopu Cramincekoi obmacti. Bicnux Kuiscokozo yHieepcumemy. Cepis
Bionozis, 1(2): 23-26].

Krupa J. 1886. Zapiski mykologiczne przewaznie z okolic Lwowa i z Tatr. Kosmos, 11: 270-399.

Krupa J. 1888. Zapiski mykologiczne z okolic Lwowa i z Podtatrza. Sprawozdanie Komisyji Fizyograficzney. Ed. Akademja
Umiejetnosci, 22(2): 12-47.

Krupa J. 1889. Zapiski mykologiczne przewaznie z okolic Lwowa i z Karpat Stryjskich. Sprawozdanie Komisyji Fizyograficzney.
Ed. Akademja Umiejetnosci, 23: 141-169.

Kuzub V.V,, Tykhonenko Yu.Ya. 2000. Rust fungi (order Uredinales) of Yalta Mountain-Forest Nature Reserve. Ukrainian Bo-
tanical Journal, 57(4): 454-460. [Ky3y6 B.B., Tuxonenxo F0.4. 2000. Ipxacti rpu6u (nopsapok Uredinales) SIntuncbkoro
TripCbKO-J1iCOBOTO IPMPOFHOTO 3aMOBITHNKA. Yikpaincokuti bomaniunuti sypran, 57(4): 454-460].

Lavitska Z.H. 1957. Mikolohichna flora zelenykh nasadzhen Zakarpatskoi oblasti. In: Naukovyi shchorichnyk za 1956 rik, Ky-
ivskyi Universytet, pp. 796-797. [JlaBitcbka 3. I. 1957. MikornoriuHa ¢1opa 3e/leHUX Haca)KeHb 3aKapIaTcbKoi 06/1acTi.
B 36.: Haykosuii wiopiunuk 3a 1956 pix, Kuiscokuii ynisepcumem, c. 796-797].

Lavitska Z.H. 1958. Parazytna hrybna flora zelenykh nasadzhen Zakarpatskoi oblasti. In: Naukovyi shchorichnyk za 1957 rik,
Kyivskyi Universytet, pp. 427-429. [JIaBitcbka 3.I. 1958. ITapasurtHa rpu6Ha ¢riopa 3elleHnX Haca/pKeHb 3aKapIaTChKol
obnacti. B 36.: Haykosuti uopiunux 3a 1957 pik, Kuiscokuii ynieepcumem, c. 427-429].

Leus L., Van Huylenbroeck J. 2007. Identification and occurrence of rust species (Phragmidium spp.) on roses in Europe. Acta
Horticulturae, 751(751): 241-246. https://doi.org/10.17660/ActaHortic.2007.751.30

Lytvynenko Yu.l, Heluta V.P, Starynska N.O. 2021. Microfungi of Mykhailivska Tsilyna Nature Reserve. Ukrainian Botanical
Journal, 79(1): 35-50. [JIntBurenxo 0.1, Temora B.II., Crapuucbka H.O. 2022. Mikpominetu ITprpogHOro 3anoBigHuka
"MuxariniBcbka nimnHa". Ykpaincoxuti 6omaniunutl xypran, 79(1): 35-50]. https://doi.org/10.15407/ukrbotj79.01.035

Lytvynenko Yu.I., Vasylyeva I.V. 2019. Obligate parasitic micromycetes of the Sula valley in Romny District, Sumy Region.
Pryrodnychi nauky, 16: 31-38. [JInteunenko [0.1., Bacunbesa I.B. 2019. O6nirarHonapasutHi gitorpodHi MikpoMinern
HaseMHMX eKocucteM pomnuu p. Cyna Pomencokoro paitony Cymcbkoi obmacti. IIpupoonuui nayku, 16: 31-38].

Morochkovskyi S.F. 1957. Materials on the mycoflora of the Kamiani Mohyly Reserve. Ukrainian Botanical Journal, 14(2): 60—
68. [Mopoukoscekuit C.®. 1957. Marepianu 1o mikodmopu sanosigauka "Kam'sti Morwmn'. Ykpaitcvkuil 6omaniunuii
aypHarn, 14(2): 60-68].

Morochkovskyi S.E. 1958a. Materials on the mycoflora of the Striletskyi Steppe Reserve. Ukrainian Botanical Journal, 15(2):
88-95. [MopoukoBcpkmit C.®. 1958a. Marepiamn mo Mikodmopu 3samoBigHmka CrTpilenbKuil CTeml. YkpaiHcokuil
bomaniunuti sypran, 15(2): 88-95].

Morochkovskyi S.E 1958b. Materials on the mycoflora of the Mykhailivska Tsilyna Reserve. Ukrainian Botanical Jour-
nal, 15(3): 74-82. [MopoukoBcbkuit C.®. 1958b. Marepianu no mikodmopn 3anosiganka "MuxaiiBcpka LlimHa'"
Yipaincokuii 6omaniunuti scypran, 15(3): 74-82].

Namystowski B. 1911. Prodromus Uredinearum Galiciae et Bukowinae. Sprawozdanie Komisji Fizjograficzney Polskiej
Akademii Umiejetnosci, 45(3): 65-146.

Namystowski B. 1914. Sluzowce i grzyby Galicyi i Bukowiny. Pametnik Fizyograficzny, 22(4): 1-151.

Petrak F. 1925. Beitrage zur Pilzflora Siidost-Galiziens und der Zentralkarpathen. Hedwigia, 65(6): 179-330.

Raciborski M. 1909. Mycotheca polonica (Cze$¢ 1, nr. 1-50). Kosmos, 34: 1166-1172.

Radzievskyi H.G. 1952. Fungal diseases of tree and shrub species of the Izmail Region. Botanical Journal of National Academy of
Ukraine (Ukrainian Botanical Journal), 9(3): 66-71. [PamsieBcokumit [.I. 1952. Ipn6Hi XBOpoOM iepeBHNX i YarapHMKOBUX
nopip Ismainecekoi o6nmacti. bomaniunuii scypran AH YPCP (Ykpaincokuii 6omaniunuii scypran), 9(3): 66-71].

Rayevska I.O., Komaretska K.M. 1949. Do vyvchennya mikoflory Kanivskoho bioheohrafichnoho zapovidnyka. Nauk-
ovi zapysky, Kyivskyi universytet, 8(6): 51-62. [PaeBcpka 1.O., Komapenpka K.M. 1949. [lo BuBueHHs Mikodmopn
KaniBcpkoro 6ioreorpacdiunoro sanosigunka. Haykosi sanucku, Kuiscokuil ynisepcumem, 8(6): 51-62].

226 ISSN 2415-8860. Ukrainian Botanical Journal. 2024. 81 (3)


https://doi.org/10.17660/ActaHortic.2007.751.30
https://doi.org/10.15407/ukrbotj79.01.035

Species of the genus Phragmidium as parasites of roses in Ukraine

Ritz C.M., Maier W.EA., Oberwinkler E, Wissemann V. 2005. Different evolutionary histories of two Phragmidium species
infecting the same dog rose hosts. Mycological Research, 109(5): 603-609. https://doi.org/10.1017/S0953756205002844

Rouppert K., Wréblewski A. 1910. Zapiski grzyboznawcze z Zaleszczyk. Kosmos, 35: 260-265.

Smitska M.E 1955. Fungal diseases of trees and shrubs of beech forests of Zakarpattia Region. Botanical Journal of the
Academy of Sciences of the Ukrainian RSR (Ukrainian Botanical Journal), 12(4): 87-92. [Cmiupka M.®. 1955. Ipubsi
XBOpPOOU JIepeBHNUX Ta YarapHUKOBMX IIOPif OYKOBUX JiciB 3akaprarcbkoi obnmacti. bomaniunuti sypuan AH YPCP
(Ykpaincokuii 6omaniunuii scypran), 12(4): 87-92].

Solomakhina V.M., Prudenko M.N. 1998. Fungi (Mycobiota) of Kaniv Reserve. Pratsi Kanivskoho zapovidnyka, 11: 5-107.
[Comomaxina B.M., Ilpymenko M.H. 1998. Ipmbu (Mycobiota) KaniBcbkoro samosimuuxa. ITpaui Kawiscvkoeo
3anosioHuxa, 11: 5-107].

Spagorov G.E. 1916. Materials on the flora of parasitic fungi of Kharkiv Province. Trudy Obshchestva ispytateley prirody
pri Imperatorskom Kharkovskom universitete, 61: 149-168. [Cmaropos [.E. 1916. Matepuansl Kk ¢rope mapasuTHbIX
rpubos XapbkoBckoit rybeprun. Tpyov Obusecmea ucnvimamerneii npupodvt npu Vmnepamopckom Xapvkosckom
yHugepcumeme, 61: 149-168].

Taran M.A. 1988a. Micromycetes-parasites of the northern part of the Ingulets-Dnipro watershed. Ukrainian Botanical Jour-
nal, 45(2): 69-71. [Tapan M.A. 1988a. MikpomilleT — IapasuTy HiBHiUYHOI YacTuHM [Hrynenbko-IHIIPOBCHKOTO
MexXupivads. Ykpaincoxuii 6omaniunuii syprar, 45(2): 69-71].

Taran M.A. 1988b. Powdery mildew and rust fungi of technogenic ecosystems of the northern part of the Ingulets-Dni-
pro watershed. Ukrainian Botanical Journal, 45(3): 61-66. [Tapan M.A. 1988b. Bopourancro-pocsHi Ta ip)acti rpubu
TeXHOTeHHMX eKOCHCTeM IIiBHiuYHOi yacTuMHM IHTymerpko-/IHIIpOBCHLKOTO MeXupiudda. Yipaincokuti 6omaiunuii
aypHarn, 45(3): 61-66].

Tranzschel V.A. 1902. Materialy dlya mikologicheskoy flory Rossii. I. Spisok gribov, sobrannykh v Krymu v 1891 g. Travaux
du Musée botanique de I'Académie impériale des sciences de St.-Pétersbourg, 1: 47-75. [ Tparutens B.A. 1902. Matepuast
11 MUKoOTIormdeckoit gpropst Poccun. 1. Crimcok rpu6os, co6panHbix B KpbiMy B 1901 1. Tpyow: 60manuueckozo my3ses
Hmnepamopckoti akademuu Hayx, 1: 47-75].

Tranzschel V.A. 1905. Materialy dlya mikologicheskoy flory Rossii. I. Spisok gribov, sobrannykh v Krymu. II. Travaux du
Musée botanique de I'Académie impériale des sciences de St.-Pétersbourg, 2: 31-47. [Tpanmens B.A. 1905. Marepuarnst
s MuKormormdeckoit ¢mopsl Poccuy. Cromcox rpn6os, cobpanubix B Kpwimy. I Tpyowr 6omaruueckozo myses
Hmnepamopckoii akademuu Hayk, 2: 31-47].

Tranzschel V.A. 1939. Conspectus Uredinalium URSS. Moscow: Izdatelstvo AN SSSR, 426 pp. [Tpanutens B.A. 1939. O630p
pacasuunnvix 2pubos CCCP. Mocksa: Vsgatensctso AH CCCP, 426 c.].

Treboux O. 1913. List of parasitic fungi collected in Kharkov Province. [Verzeichnis Parasitischer Pilze aus dem Gouv.
Charkow]. Travaux de la Société des naturalistes a I'Université Imperiale de Kharkiv, 46: 1-16. [Tpeby O. 1913.
Crmcok mapasutudeckux rpubos, coOpaHHBIX B XapbKoBcKoil 1y6. Tpyow Obusecmea ucnvimamerneii npupoovi npu
Xapokosckom ynusepcumeme, 46: 1-16].

Tselle M.O. 1925. Fungal diseases of plants in Kyiv Region in 1923-1924. Kyiv: Kyivska stantsiya zakhystu roslyn vid shkid-
nykiv (STAZRO), 28 pp. [Llemwne M.O. 1925. Ipubni xeopobu pocnun na Kuisujuni 6 1923-1924 p.p. Kuis: KuiBcbka
CTaHIIiA 3axucTy pocanH Bin mkiguukis (CTA3PO), 28 c.].

Tykhonenko Yu.Ya., Dudka I.O. 2005a. Rust fungi of Svyati Hory National Nature Park. Ukrainian Botanical Journal, 62(4):
495-499. [Tuxonenko 0.4, HOyaka 1.O. 2005a. Ip>kacti rpnbu HarjioHaabHOro mpupopgHoro mapky 'Ceari Topn'.
Yipaincoxuii 6omaniunuti scypran, 62(4): 495-499].

Tykhonenko Yu.Ya., Dudka I.O. 2005b. Rust fungi of Luhansk Nature Reserve. In: Zbirnyk naukovykh prats Luhanskoho nat-
sioalnoho ahrarnoho universytetu. Seriya Biolohichni nauky. Spetsialnyi vypusk "Bioriznomanitnist Luhanskoho pryrod-
noho zapovidnyka NAN Ukrainy", 56(79): 110-116. [Tuxonenxo F0.4., Oyaxa 1.O. 2005b. Ip>kacti rpn6u JIyrancpkoro
IPMPOJHOTO 3aMOBiTHNUKA. 30ipHUK HAYKOBUX npaub JIy2ancvkoeo HAuioHAnvHozo azpapHozo yHisepcumemy. Cepis
Bionoeiuni nayku. Cneyianvnuii eunyck "Biopisnomanimuicmo Jlyzancvkozo npupoorozo 3anosionuka HAH Ykpainu”,
56(79): 110-116].

Tykhonenko Yu.Ya., Dudka I.O. 2007. The first records of rust fungi (order Uredinales) in Ichnya National Nature Park. Ukrain-
ian Botanical Journal, 64(4): 575-580. [Tuxonenko 0.4, Hynka 1.0. 2007. Ileprui sHaxifgku ip>kacTux rpu6is (OpsAmOK
Uredinales) B I[4HsAHCHKOMY HalliOHAa/IBHOMY IIPMPOSHOMY TIapKYy. Ykpaincokuti 6omaniunuii scyprarn, 64(4): 575-580].

Tykhonenko Yu.Ya., Dudka I.O. 2014. The first data on rusts of Synevyr National Nature Park. Ukrainian Botanical Journal,
71(2): 235-238. [Tuxonenko 10.4., lynxa 1.O. 2014. ITeprui BifomocTi npo ip»xacti rpu6bu HaljioHa/bHOTO IpMpPOIHOTO
napky "Cunesup". Ykpaincoxuii 6omaniunuil sxypnan, 71(2): 235-238].

Tykhonenko Yu.Ya., Heluta V.P. 2011. Powdery mildew and rust fungi of Gorgany Nature Reserve. Ukrainian Botanical
Journal, 68(6): 853-864. [Tuxonenko [0.4., Temora B.I1. 2011. BopoumncropocsHi Ta ip>kacti rpn6n IpupopgHoro
sanosignuka "Topranu'. Yipaincokuil 6omaniunuil scypHan, 68(6): 853-864].

Tykhonenko Yu.Ya., Heluta V.P. 2014. Rust fungi of Hutsulshchyna National Nature Park. Ukrainian Botanical Journal, 71(4):
489-495. [Tuxonenko 0.4, Temora B.II. 2014. IpxkacTi rpubu HaLiOHATBHOTO IPMPOZHOTO MApPKy «IyIymbiiiHa».
Yipaincoxuii 6omaniunuti scypran, 71(4): 489-495].

ISSN 2415-8860. Y kpaircokuti 6omaniunuii scypran. 2024. 81(3) 227


https://doi.org/10.1017/S0953756205002844

Yu.Ya. TYKHONENKO

Tykhonenko Yu.Ya., Heluta V.P,, Dudka I.O., Burdyukova L.I., Andrianova T.V. 1994. Parasitic fungi of Kreydova (Chalk) Flo-
ra Reserve and its surroundings (Ukraine). Ukrainian Botanical Journal, 51(2/3): 202-207. [Tuxonenko 10.4., Temtora
B.IL, Oynka 1.O., Byparoxosa JI.I., Aunpianosa T.B. 1994. [Tapasuthi rpu6u sanosiguuka "Kpeiigosa ¢mopa’ ta itoro
oxommus (Ykpaina). Ykpaincoxuii 6omaniunuil scypran, 51(2/3): 202-207].

Valts Ya.Ya., Rishavi L.1871. List of the collection of myxomycetes and fungi collected by A.S. Rogovich, Ya.Ya. Valts and
L. Rishavi. Zapiski Kievskago obshchestva estestvoispytateley, 2(2): 187-195. [Banby A.4., Pumasu JI. 1871. Crimcox
KOJIIEKI[M MUKCOMMIETOB 1 Tpr60B, cobpanubix A.C. Porosuuem, S.4. Banbuem u JI. Pumasn. 3anucku Kuesckozo
obuecmea ecmecmeoucnoimameneti, 2(2): 187-195].

Vasiljeva L.I. 1960. Materials for the flora of fungi of the southern coast of Crimea. Trudy Gosudarstvennogo Nikitskogo Bo-
tanicheskogo Sada, 33: 193-240. [Bacunbesa JLV. 1960. Matepuars! k ¢rope rpudos IOxxHoro 6epera Kpeima. Tpyos:
Tocyoapcmeennozo Huxumckozo 6omanuyeckozo cada, 33: 193-240].

Verhovskyi V.I., Milovtsova M.O., Lvova N.I. 1932. Fungal diseases of medicinal and essential oil plants (macroscopic and
microscopic diagnosis). Lubny, 48 pp. [Beproscokmit B.1., Minosriosa M.O., JIbBoBa H.I. 1932. Ipubkosi 3axeoprosanms
JHKAPCOKUX Ma emepoonitinux pocnun (Makpockoniuna ma mikpockoniuna diacnocmuxka). Jlyoun, 48 c.].

Wilson A.W., Aime M.C. 2014. The rose rust fungus, Phragmidium tuberculatum, is widespread in the Americas: first reports
from California, Oregon, Massachusetts, and Honduras. Plant disease, 98(11): 1581. https://doi.org/10.1094/PDIS-03-
14-0248-PDN

Wodziczko A. 1911. Materialy do mykologii Galicyi. I. Sprawozdanie Komisji Fizjograficzney Polskiej Akademii Umiejetnosci,
45(3): 40-57.

Wréblewski A. 1913. Przyczynek do znajomosci grzybéw Pokucia. 1. Sprawozdanie Komisji Fizjograficzney Polskiej Akademii
Umiejetnosci, 47(2): 147-178.

Wréblewski A. 1914. Przyczynek do znajomoéci grzybow Podola. 1. Sprawozdanie Komisji Fizjograficzney Polskiej Akademii
Umiejetnosci, 48(2): 3-15.

Wréblewski A. 1915. Spis grzybéw zebranych na Ziemiach Polskich przez Feliksa Berdaua i Aleksandra Zalewskiego oraz
wybranych z zielnikéw Komisyi Fizyograficznej Akademii Umiejetnosci przez Prof. M. Raciborskiego. Sprawozdanie
Komisji Fizjograficzney Polskiej Akademii Umiejetnosci, 49: 92-125.

Wréblewski A. 1916. Drugi przyczynek do znajomodci grzybéw Pokucia i Karpat Pokuckich. Sprawozdanie Komisji Fizjogra-
ficzney Polskiej Akademii Umiejetnosci, 50: 82-154.

Wréblewski A. 1922. Wykaz grzybow zebranych w latach 1913-1918 z Tatr, Pienin, Beskidow Wschodnich, Podkarpacia,
Podola, Roztocza i innych miejscowosci. I. Phycomycetes, Ustilaginaceae, Uredinales i Basidiomycetes. Sprawozdanie
Komisji Fizjograficzney Polskiej Akademii Umiejetnosci, 55/56: 1-50.

Bupu pony Phragmidium (Pucciniales) — mapasutu mymumH (Rosa, Rosaceae) B YkpaiHi

10.4. TMXOHEHKO
IncturyT 6otanixu im. M.I. Xonogaoro HAH Vkpaiuu,
By Tepemenkiscbka 2, Kuis 01601, Ykpaina

Pedepar. B Vkpaini BigmiueHo 4 Bugu popy Phragmidium, siki mapasuTyoTh Ha IpefCcTaBHUKAX POfy Rosa. Phragmidium
fusiforme Tpamnserbca mute y Kapnatax. Phragmidium rosae-pimpinellifoliae Bimmidennit nume Ha KpuMcbKoMy mBOCTpO-
Bi. 3Ha4yHO yacriiue i mmpine B Ykpaini Tpamnsioreca P mucronatum i P. tuberculatum. HapiitHoo 03HaKOIO /I PO3pi3-
HEHH: LJX IBOX BUAIB € pOpMa BepXHbOI KIITUHIM Ta COCOYKA TeMOCop: y P. mucronatum BoHa 3BYXKYETbCs IO BEpPXiB-
KU i MalKe TIOCTYIIOBO MEPEXOAUTDb Y COCOYOK, TOfli AK y P. tuberculatum cocodok 4iTKO BiMe>KOBaHMIT Bili 3a0KpyT/IeHO
BepXiBKY BepXHbOI KIITUHM Tenmiocropu. 1ikaBolo 03HAKOI0 BCiX TPbOX IPOLTIOCTPOBAHMX Y 11iit po6OTi BU/IB € paHile He
BijMideHa y MiKOJIOTi4Hill MTiTepaTypi CKPy4eHiCTh BEPXHbOI YACTMHM HDKKM IXHIX Tenmiocmop. Pobora imocTpoBana Mikpo-
dororpadisMu, oOTpUMaHNMI 3a JOIIOMOTOI0 CKaHYBaIbHOTO eeKTPOHHOTO MiKpOCKOIIa.

KrrouoBsi coBa: 6iopisHomaHiTHICTD, MikobioTa, mommpenHs, Phragmidiaceae, Rosa
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