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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 J.H.H. Müll., 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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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 µm 

wide, on Rosa pendulina  . . . . . . . . . . . . . . . . . . . . . . .
 . . . . . . . . . . . . . . . . . . . . . . . .  1. Phragmidium fusiforme

– Teliospores usually 5–8-celled, 25–34 μm wide; 
on other species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  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 J. Schröt., Jahresber-
icht der Schlesischen Gesellschaft für Vaterländis-
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 μm 
diam. and 40 μm 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 × 10–20 μm, located 
along the edge of aecia; aeciospores in chains with 

well-marked intercalary cells, broadly ellipsoid, of-
ten slightly angular, 20–28 × 15–23 µm; wall color-
less, up to 3 μm thick, at intervals of 1.5–2 μm 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 × 8–11 μm, located along the edg-
es of uredinia; urediniospores spherical or broad-
ly ellipsoidal, 18–25 × 15–21 μm; wall colorless, 
1.5–2 μm thick, at intervals of 1–2 μm 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 × 18–30 μm (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 μm 
thick, covered with irregular colorless warts; germ 
pores 2–4 in each cell; pedicel hygroscopic, up to 
120 μm long, slightly twisted in the upper part, ba-
sally thickened to 18 μm.

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 (Wróblewski, 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 (Namysłowski, 1911), 07.1914 
(Wróblewski, 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 
(Wróblewski, 1916); Kukul Mountain, 07.1914 
(Wróblewski, 1916), Chornohora Mountain Range, 
08.1909 (Chmielewski, 1910); Breskul mead-
ow, 06.1914 (Wróblewski, 1916); Yaremche town, 
07.1914 (Wróblewski, 1916). Lviv Region, Droho-
bych District, Skolivski Beskydy National Nature 
Park (Dudka et al., 2019); Holovske village (Krupa, 
1889, Namysłowski, 1914); Stryi District, Lybok-
hora village (Krupa, 1889; Namysłowski, 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 μm; B, C — 20 μm; D — 5 μm
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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 α 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 μm diam. 
and 40 μm 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 × 8–18 μm, placed at the edges of ae-
cia; aeciospores globose or irregularly ellipsoid, often 
slightly angular, 20–26 × 17–21 µm; wall colorless, 
1.5–2.5 μm thick, at intervals of 2.0–2.5 μm 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 × 7–15 μm, located along the 
edges of uredinia; urediniospores spherical, broad-
ly ellipsoidal or inverted-ovoid, 20–26 × 15–21 μm; 
wall colorless, up to 1.5 μm thick, covered with small 
spines at intervals of about 2 μm; 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 × 22–28 μm, at transverse 
septae not constricted, rounded at the base, slightly 
narrowed at the apex, with a yellowish papilla 6–12 
μm long; wall dark chestnut-brown, up to 5 μm 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 μm 
in the lower part, 70–125 μm long.

General distribution. 0, I, II, III — 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 
(Wróblewski, 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. l.: 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 (Wróblewski, 
1913); Nadvirna District, Gorgany Nature Reserve 
(Heluta et al., 2011; Tykhonenko, Heluta, 2011; 
Dudka et al., 2019); Mykulychyn village, 24.07.1885 
(Wróblewski, 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 (Namysłowski, 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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Fig. 2. Phragmidium mucronatum on Rosa sp. A: telium; B, C: teliospores; D: upper part of teliospore pedicel. 
Scale bars: A — 50 μm; B — 20 μm; C — 10 μm; D — 5 μm
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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 (Wróblewski, 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-
łowski, 1911, 1914), 09.1918 (Wróblewski, 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; Namysłowski, 
1911), 16.06.1918 (Wróblewski, 1922). Ternopil Re-
gion, Ternopil District, Berezhany (Bobyak, 1907; 
Namysłowski, 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; Namysłowski, 1911), 09.1918 
(Wróblewski, 1922).

On Rosa chinensis Jacq.: Western Forest-Steppe. 
Ternopil Region, Chortkiv District, Zalishchyky 
town (Rouppert, Wróblewski, 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-
łowski, 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 (Wróblewski, 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 

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 
(Wróblewski, 1913). Lviv, 11.08.1894 (Wróblewski, 
1915), 07.1917 (Wróblewski, 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 μm diam. and 15–30 μm 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 × 15–20 μm; wall about 2 μm 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 
× 8–12 μm; urediniospores spherical or ellipsoidal, 
orange, 18–25 × 16–20 µm; wall finely warty, 2–2.5 
µm thick. Telia scattered on the lower side of leaves, 
small, 0.1 mm diam., dark brown; teliospores of 
6–8 cells, 70–115 × 25–34 μm, near the transverse 
septae not constricted, at the base rounded, near 
the apex with a light-colored or colorless papilla up 
to 20 μm long; wall light chestnut-brown, 4–7 μm 
thick, densely warty; germ pores 2–3 in each cell; 
pedicel hygroscopic, colorless, thickened in the 
lower part up to 25 μm, 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. Müll., 
Berichte der Deutschen Botanischen Gesellschaft 3: 
391. 1885. (Fig. 3A–D).

Spermogonia subcuticular, 90–100 μm diam. and 
20–40 μm 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 × 20–24 μm; wall colorless, 1.5–3.5 
μm thick, densely covered with large warts up to 1.5 
μm 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 
× 16–18 μm, placed on the edges of the uredinia; 
urediniospores spherical or broadly ellipsoid, 17–23 
× 16–21 μm; wall colorless, about 1.5 μm thick, cov-
ered with noticeable warts and spines at intervals 
of 1–2 μm; 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 × 28–34 μm, near transverse septae 
not constricted, rounded at both ends, apex with a 
clearly delimited pointed papilla up to 18 μm long; 
wall yellow-brown or dark chestnut-brown, 5–7 μm 
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 μm in the lower part, up to 115 μm long.

General distribution. 0, I, II, III — 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 μm; B — 10 μm; D — 5 μm
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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. l.: 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 (Wróblewski, 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-
łowski, 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 (Wróblewski, 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, 

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).
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Види роду Phragmidium (Pucciniales) — паразити шипшин (Rosa, Rosaceae) в Україні
Ю.Я. ТИХОНЕНКО
Інститут ботаніки ім. М.Г. Холодного НАН України,  
вул. Терещенківська 2, Київ 01601, Україна

Реферат. В Україні відмічено 4 види роду Phragmidium, які паразитують на представниках роду Rosa. Phragmidium 
fusiforme трапляється лише у Карпатах. Phragmidium rosae-pimpinellifoliae відмічений лише на Кримському півостро-
ві. Значно частіше і ширше в Україні трапляються P. mucronatum і P. tuberculatum. Надійною ознакою для розріз-
нення цих двох видів є форма верхньої клітини та сосочка теліоспор: у P. mucronatum вона звужується до верхів-
ки і майже поступово переходить у сосочок, тоді як у P. tuberculatum сосочок чітко відмежований від заокругленої 
верхівки верхньої клітини теліоспори. Цікавою ознакою всіх трьох проілюстрованих у цій роботі видів є раніше не 
відмічена у мікологічній літературі скрученість верхньої частини ніжки їхніх теліоспор. Робота ілюстрована мікро-
фотографіями, отриманими за допомогою сканувального електронного мікроскопа.

Ключові слова: біорізноманітність, мікобіота, поширення, Phragmidiaceae, Rosa
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