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Introduction

Almost 50 species of the genus Phragmidium 
Link that parasitize plants of the genus Rubus L. 
have been described so far. The centre of species 
diversity for this fungal group is East Asia. Only 
five of its species occur in Europe. Phragmidium 
rubi-idaei is an important pathogen of cultiva-
ted raspberries. Phragmidium violaceum has been 
used in the biological control of invasive European 

species of Rubus in Australia (Marks et al., 1984; 
Gomez et al., 2008) and Chile (Vargas-Gaete et 
al., 2019). In Ukraine, the genus Phragmidium has 
not been specifically studied, except for our recent 
article on parasites of roses (Tykhonenko, 2024). 
The purpose of this study is to compile data on the 
distribution of the species of Phragmidium which 
parasitize brambles in Ukraine and to study the 
morphology of their spores using a scanning elec-
tron microscope.
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Abstract. Four species of the genus Phragmidium that parasitize plants of the genus Rubus in Ukraine are reported. Of them, 
Phragmidium acuminatum has not been recorded for more than 90 years, since its last report in 1933. This species is a speci-
alized parasite of the stone bramble (Rubus saxatilis), which according to modern views belongs to Rubus subg. Melanobatus. 
Three other species are widespread in Ukraine. Phragmidium rubi-idaei parasitizes raspberries (Rubus idaeus) of the subge-
nus Idaeobatus. Phragmidium bulbosum and P. violaceum infect representatives of Rubus subg. Rubus and can both parasitize 
plants of the same species. In Ukraine, both species were observed on Rubus caesius, R. candicans, R. canescens and R. hirtus. 
However, they clearly differ in morphological features: most teliospores of Phragmidium violaceum are 4-celled with an apical 
hemispherical papilla up to 5 μm high, while in P. bulbosum teliospores are mostly 4–8-celled with an apical cylindrical or 
conical papilla up to 12 μm high. The previously reported twisting of the upper part of the teliospore pedicel in species of the 
genus Phragmidium parasitizing species of the genus Rosa was also observed in P. bulbosum, P. rubi-idaei and P. violaceum. 
The article is illustrated with photomicrographs obtained using a scanning electron microscope.
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Materials and Methods

The materials of this study include literature data on 
the distribution of fungi of the genus Phragmidium 
parasitizing plants of the genus Rubus in Ukraine, 
as well as their specimens from the Mycological 
Herbarium of the M.G. Kholodny Institute of Bo-
tany (KW-M). The species distribution in Ukraine 
follows the map of regions proposed 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 Rubus is provided below.

Key to Phragmidium species on Rubus in Ukraine
1. Teliospores usually 5–9-celled, on Rubus idae-

us ����������������������������������������������������������� 3. P. rubi-idaei
– Teliospores usually 3–8-celled, on other spe-

cies ��������������������������������������������������������������������������������  2
2. Teliospores usually 4–8-celled with apical cy-

lindrical or conical papilla; wall of urediniospores 
up to 1.5 μm thick; wall of aeciospores thin, echinu-
late or verrucose ��������������������������������������������������������  3

– Teliospores mostly 4-celled, less often 3- or 
5-celled with apical hemispherical papilla; wall of 
urediniospores 2–3 μm thick; aeciospores covered 
with flat warts bearing small spine ��� 4. P. violaceum

3. Urediniospores covered with spines at inter-
vals of 2.0–2.5 µm; aeciospores densely covered 
with large, merging warts �������������������  2. P. bulbosum

– Urediniospores covered with spines at inter-
vals of about 2 µm; aeciospores covered with small 
spines; on Rubus saxatilis ���������������1. P. acuminatum
1. Phragmidium acuminatum (Fr.) Cooke, Hand-

book of British Fungi 2: 490. 1871 ≡ Aregma 
acuminata Fr., Obs. Mycol. 1: 226. 1815.

– Phragmidium rubi-saxatilis Liro, Bidr. Känned. 
Finl. Nat. Folk 65: 421. 1908.
Spermogonia unknown. Aecia on both sides of 

leaves, mainly on the lower side, scattered or in 
groups, yellow, pulverulent, round, 0.3–0.5 mm 
diam., sometimes up to 0.7 mm, elongated on the 

veins (up to 5 mm long); surrounded by numer-
ous transparent, cylindrical paraphyses, rounded 
at the apex, 50–75 µm long and 5–8 µm thick; ae-
ciospores spherical, broadly ellipsoidal or ellipsoi-
dal, yellow, 14–28 × 14–25 µm; wall colourless, up 
to 2–3 µm thick, covered with scattered spines at 
intervals of 2.0–2.5 µm; germ pores 3–7. Uredinia 
on the lower side of leaves, scattered or in loose 
groups, round, up to 1.5 mm diam., orange-yellow, 
pulverulent; urediniospores spherical or broadly 
ellipsoid, yellow, 16–28 × 15–23 µm; wall colour-
less, up to 1.5 µm thick, covered with spines at in-
tervals of about 2 µm; germ pores unclear; ured-
inia with numerous paraphyses along the edges; 
paraphyses clavate, curved, thin-walled, 50–80 
µm long and up to 16 µm thick at the apex. Telia 
on the lower side of leaves, scattered or in groups, 
sometimes merging, usually very small, pulver-
ulent, black; teliospores of 4–8, usually 6–7 cells, 
60–110 × 25–34 µm, at the transverse septa almost 
not constricted, rounded at both ends, at the apex 
with a blunt, lighter than the wall, clearly delimit-
ed cylindrical or conical papilla (7–18 µm long); 
wall is yellow-brown or chestnut-brown, up to 5 
µm thick, irregular and roughly warty; germ pores 
2–4 in each cell; pedicel hygroscopic, colourless, 
usually longer than the spore, up to 11 µm thick, 
thickened to 18 µm in the lower part.

General distribution. I, II, III — on Rubus sax-
atilis L.: Europe and Holarctic Asia; also introduced 
in New Zealand, where it develops on Acaena 
anserinifolia (J.R. Forst. & G. Forst.) J.B. Armstr.

Distribution in Ukraine. On Rubus saxatilis L.: 
Carpathian Forests. Ivano-Frankivsk Region, Ko-
lomyia District, Nyzhniy Verbizh village, 08.1912 
(Wróblewski, 1913), 08.1914 (Wróblewski, 1916); 
Kosiv District, Kosiv, 06.1914 (Wróblewski, 1916; 
Tykhonenko, Heluta, 2014), Hutsulshchyna Na-
tional Nature Park (Dudka et al., 2019). — Central 
(Right Bank) Polissya. Kyiv Region, Bucha District, 
Teteriv railway station, 22.10.1933 (Girzhytska). — 
Left Bank Forest-Steppe. Chernihiv Region, Ich-
nya District, Kachanivka village, 26.07.1916 (Ga-
neshin, Bondartseva-Monteverde, 1922). — Right 
Bank Forest-Steppe. Zhytomyr Region, Berdychiv 
District, 03.09.1932 (Rechtman). — Western For-
est-Steppe. Ternopil Region, Chortkiv District, 
Babyntsi village, 09.08.1913 (Wróblewski, 1914).
2. Phragmidium bulbosum (F. Strauss) Schltdl., Flora 

Berolinensis 2: 156. 1824 ≡ Uredo bulbosa F. Strauss, 
Ann. Wetter. Gesellsch. Ges. Naturk. 2: 108. 1811 
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[1810] ≡ Aregma bulbosum (F. Strauss) Fr. [as 'bul-
bosa'], Observ. mycol. (Havniae) 1: 226. 1815.

– Phragmidium candicantium (Vleugel) Dietel, An-
nls mycol. 25(5/6): 474. 1927. (Fig. 1A–D).
Spermogonia on yellow or reddish spots in small 

groups on the upper side of leaves, subcuticular, 75–
100 µm diam. and 40 µm high. Aecia on the lower 
side of leaves, solitary or in small groups, round, 
up to 1 mm diam., elongated on veins, often form-
ing a ring around the spermogonia, orange-yellow, 
pulverulent; aecia with numerous paraphyses along 
the edges; paraphyses cylindrical or slightly clav-
ate, thin-walled, curved paraphyses, 45–75 × 7–12 
µm, almost not thickened at the apex; aeciospores 
in short chains, spherical or broadly ellipsoid, 17–
26 × 15–21 µm; wall colourless, thin, 1–2 µm thick, 
covered with hemispherical or elongated warts 0.5–
1.0 µm diam., usually merging in groups up to 2.5 
µm diam.; germ pores 2–4, inconspicuous. Uredinia 
on the lower side of leaves, scattered, up to 0.4 mm 
diam., often merging, yellowish, pulverulent, fre-
quently forming yellowish spots on the lower side 
of leaves; uredinia with numerous paraphyses along 
the edges; paraphyses cylindrical or slightly clav-
ate, usually curved, thin-walled, colourless; ured-
iniospores almost spherical, broadly ellipsoidal or 
obovate, 20–28 × 14–21 µm; wall colourless, about 
1 µm thick, covered with noticeable spines at inter-
vals of 2.0–2.5 µm; germ pores 2–4, inconspicuous. 
Telia on the lower side of leaves, up to 0.5 mm in 
diameter, black, pulverulent; teliospores usually of 
4–6, rarely of 7 or 1–3 cells, 60–110  ×  27–33 µm, 
not constricted at the transverse septa, rounded at 
both ends, at the apex usually with a blunt yellow-
ish cylindrical or conical papilla up to 12 µm long; 
wall yellow-brown, consists of several layers, up to 
6 µm thick, covered, especially in the upper part 
of the spore, with irregularities and flat, irregularly 
shaped warts; germ pores 2–4 in each cell; pedicel 
hygroscopic, colourless, twisted in the upper part, 
thickened in the lower part, up to 115 µm long.

General distribution. 0, I, II, III — on species of 
the genus Rubus: Europe and Holarctic Asia.

Distribution in Ukraine. On Rubus anatolicus 
(Focke) Focke ex Hausskn.: Mountain Crimea. 
(Dudka et al., 2004), 02.07.1936, 05.08.1937, 
31.08.1937, 23.07.1938 (Gutsevich, 1952).

On Rubus caesius L.: Carpathian Forests. Lviv 
Region, Drohobych District, Skole (Krupa, 1889, 
Namysłowski, 1914); Skole Beskids National Nature 
Park (Dudka et al., 2019). Transcarpathian Region, 

Mukacheve District, Vovchyi village, 04.06.1954, 
28.09.1954 (Smitska). — Central (Right Bank) 
Polissya. Kyiv Region, Fastiv District, Boyarka, 
19.09.1947 (Lavitska). Zhytomyr Region, outskirts 
of Zhytomyr, near the Teteriv River, 21.06.1924 
(Matsulevych, 1925); Korosten District, Hladkovy-
chi village, 28.08.1947, 19.09.1947 (Radzievskyi). — 
Donetsk Grass-Meadow Steppe. Donetsk Region, 
Kramatorsk District, Holy Mountains National Na-
ture Park (Dudka et al., 2009), 29.09.2004 (Tykho
nenko, Dudka, 2005a). Luhansk Region, Luhansk 
Nature Reserve, Stanytsia-Luhanska Branch (Kon-
dratyuk et al., 1988; Tykhonenko, Dudka, 2005b; 
Dudka et al., 2009). — Kharkiv Forest-Steppe. 
Kharkiv Region, Chuhuiv, 09.10.1906 (Treboux, 
1913). — Left Bank Forest-Steppe. Chernihiv Re-
gion, Pryluky District, Ichnia National Nature Park 
(Dudka et al., 2009); Irzhavets village, 02.08.1916 
(Ganeshin, Bondartseva-Monteverde, 1922); Av-
gustivka village, 29.08.2006 (Tykhonenko, Dudka, 
2007). Kyiv Region, Boryspil District, Nesteriv-
ka village, 16.06.1947 (Trykoz). Poltava Region, 
Poltava District, Mykhailivka village, 19.06.1989 
(Burdyukova, Dudka). — Left Bank Grass-Mead-
ow Steppe. Dnipropetrovsk Region, Dnipro-Oril 
Nature Reserve (Prydiuk et al., 1997a, 1997b; 
Dudka et al., 2009). Donetsk Region, Kalmius Dis-
trict, Ukrainian Steppe Nature Reserve, Khomu-
tovsky Step Branch, 23.09.1954 (Morochkovskyi). 
Zaporizhia Region, Vasylivka District, Skelky vil-
lage, 12.09.1940 (Tsyatsyuk). — Left Bank Grass 
Steppe. Kherson Region, Skadovsk District, Tendra 
Island, near Tendra lighthouse, 27.05.2007 (Heluta 
et al., 2010). Mykolaiv Region, Mykolaiv District, 
Black Sea Biosphere Reserve (Dudka et al., 2009), 
Volyzhyn Lis, 17.10.2006 (Heluta et al., 2007). — 
Left Bank Polissya. Kyiv, Rybne Ozero, 28.05.1925 
(Pidoplichko). — Lesser Polissya. Lviv Region, 
Sambir District, Dubliany (Krupa, 1886, Namys-
łowski, 1911, 1914). Ternopil Region, Kremenets 
District, Velyki Berezhtsi village, 14.06.1958 (Mo-
rochkovskyi). — Right Bank Forest-Steppe. Cher-
kasy Region, Kaniv Nature Reserve (Solomakhi-
na, Prudenko, 1998; Solomakhina et al., 1994; 
Dzhagan et al., 2008), 15.06.1940, 23.07.1940, 
28.09.1940, 12.07.1944 (Rayevska, Komaretska, 
1949); Cherkasy District, Mliiv (Yakovlyev, 1930). 
Kyiv, Holosiiv, 09.10.1931 (Pylypenko), 09.10.1932 
(Moskovets). Kyiv Region, near Bila Tserkva (Hro-
dzinska, 1929); Rokytne, 20.01.1936 (Berehova); 
Bila Tserkva District, Sukholisy village, 07.07.1984; 
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Fig. 1. Phragmidium bulbosum on Rubus caesius. A: urediniospores; B: telium; C: teliospore; D: upper part of 
teliospore pedicel. Scale bars: 5 μm (A, D), 100 μm (B), 10 μm (C)
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Fastiv District, Mala Ofirna village, 06.09.1948 
(Rozhenko); Mala Snitinka village, 06.09.1948 
(Rozhenko). — Roztochchya Forests. Lviv Region, 
Yavoriv District, Nemyriv, 23.08.1917 (Wróblewski, 
1922a). — South Coast of Crimea. (Dudka et al., 
2004), 16.06.1999 (Kuzub, Tykhonenko, 2000); 
Crimea, Feodosia city council, Karadag Nature 
Reserve (Heluta, Andrianova, 1984), 20.08.1982 
(Heluta). — Transcarpathia. Transcarpathian 
Region, Rakhiv District, Dilove village, near Pip 
Ivan Mount, 19.09.1953 (Smitska). — Western 
Forest-Steppe. Khmelnytskyi Region, near Kami-
anets-Podilskyi, 31.08.1924, 08.10.1924, 04.09.1926 
(Panasyuk); Kamianets-Podilsky District, Makiv 
village, 19.08.1985, 22.05.1990; Podilsky Tovtry 
National Nature Park, Dovzhok village (Heluta et 
al., 2016), 25.09.1949, 26.09.1949 (Isaeva). Terno-
pil Region, Buchach, 06.1888 (Wróblewski, 1922b); 
Chortkiv District, Hermakivka village, 19.09.1949 
(Isaeva); Skala-Podilska town, 15.09.1949 (Isae-
va); Ulashkivtsi village, 14.09.1949 (Isaeva). Near 
Vinnytsia, 24.10.1926 (Borysevych); Vinnytsia Re-
gion, Mohyliv-Podilskyi District, Yurkivtsi village, 
03.10.1949 (Isaeva); Kotyuzhany village, 12.10.1949 
(Isaeva). — Western Ukrainian Forests. Near Lviv 
(Krupa, 1886, Namysłowski, 1911, 1914), 09.1918 
(Wróblewski, 1922a).

On Rubus candicans Weihe: Carpathian Forests. 
Transcarpathian Region, near Khust 16–17.09.1953 
(Smitska); near Uzhhorod, 17.10.1961 (Fodor); 
Uzhhorod District, Kostryna village, 04.09.1953 
(Smitska).

On Rubus canescens DC.: Mountain Crimea. 
(Dudka et al., 2004), Crimea, Chuchel Pass, 
25.07.1938 (Gutsevich, 1952). — South Coast of 
Crimea. (Dudka et al., 2004): Crimea, near Yalta, 
08.06.1901, 10.07.1901 (Tranzschel, 1902): near Niki-
ta Botanical Garden, 13.08.1901 (Tranzschel, 1902).

On Rubus hirtus Waldst. & Kit.: Carpathian 
Forests. Chernivtsi Region, near Storozhynets, 
02.07.1958 (Morochkovskyi). Ivano-Frankivsk 
Region, Dolyna District, to the north of Bole-
khiv, 19.05.1988; Kosiv District, Tyudiv village, 
25.06.1958 (Morochkovskyi) (Tykhonenko, Heluta, 
2014); Hutsulshchyna National Nature Park (Dud-
ka et al., 2019). — Lesser Polissya. Lviv Region, 
Lviv District, Pidlissya village, 15.08.1985.

On Rubus praecox Bertol.: Left Bank Grass 
Steppe. Mykolaiv Region, Mykolaiv District, Black 
Sea Biosphere Reserve (Dudka et al., 2009), Vo-
lyzhyn Lis, 18.10.2006 (Heluta et al., 2007).

On Rubus tauricus Schlecht. ex Juz.: Crimea 
(Tranzschel, 1939; Gutsevich, 1952). Mountain 
Crimea. (Dudka et al., 2004); slope of Ai-Petri, 
27.08.1986, 01.09.1986. — South Coast of Crimea. 
(Dudka et al., 2004); Alupka, 25.10.1989 (Isikov); 
Nikita Botanical Garden, 13.09.1960 (Smitska); Fe-
odosia city council, Karadag Nature Reserve (Helu-
ta, Andrianova, 1984), 31.08.1982 (Heluta).

On Rubus sp.: Cis-Carpathian Forests. Iva-
no-Frankivsk Region and District, Rybne vil-
lage, 14.10.1917 (Petrak, 1925). — Crimean For-
est-Steppe. Near Simferopol (Garbowski, 1924). 
Crimea, Bakhchisarai District, forest farm, 1945 
(Bratus, 1949). — Left Bank Grass Steppe. Kher-
son Region, Skadovsk District, Black Sea Biosphere 
Reserve, Ivano-Rybalchanska Parcel, 21.08.1986. 
— Right Bank Forest-Steppe. Zhytomyr Re-
gion, Berdychiv, 19.09.1932 (Rechtman). — South 
Coast of Crimea. Crimea, near Alushta, 16.08.1916 
(Garbowski, 1924); Sudak (Léveillé, 1842); Kras-
nokamyanka, 12.10.1999 (Kuzub, Tykhonenko, 
2000); Crimea (Varlikh, 1896). — Western Ukrain-
ian Forests. Near Lviv, 01.11.1911 (Wróblewski, 
Biborski, 1912). Ternopil Region, Ternopil District, 
Shybalyn village (Bobyak, 1907).

On Rubus sp. (fruticosus): Crimea (Sredinskiy, 
1872–1873). Lviv Region (Namysłowski, 1914).
3. Phragmidium rubi-idaei (DC.) P. Karst., Bidrag 

till Kännedom af Finlands Natur och Folk 31: 52. 
1879 ≡ Puccinia rubi-idaei DC. [as 'rubi idaei'], 
Fl. franç., Edn 3 (Paris) 5/6: 54. 1815.
Spermogonia subcuticular, 45–90 µm diam. and 

20–35 µm high, on the upper side of leaves in dense 
small clusters, surrounded by aecia. Aecia on the 
upper side of leaves, yellow-orange, pulverulent, 
about 0.3 mm diam., merge into rounded clusters 
up to 1.2 mm diam., surrounding groups of sper-
mogonia; aecia with numerous paraphyses along 
the edges; paraphyses slightly clavate, strongly 
curved, colourless, thin-walled, 40–70 × 14–18 µm; 
aeciospores spherical or broadly ellipsoid, less of-
ten ovoid, 18–26 × 16–23 µm; wall colourless, 2–3 
µm thick, at intervals of 3–5 µm, covered with large 
spines with a wide base and a thin apex; germ pores 
unclear. Uredinia scattered, on the lower side of 
leaves, up to 0.3 mm diam., orange-yellow, pulveru-
lent; uredinia with numerous paraphyses along the 
edges; paraphyses slightly clavate, strongly curved, 
colorless, thin-walled, 40–70 × 14–24 µm; uredini-
ospores spherical or broadly ellipsoid, 18–23 × 17–
21  µm; wall colourless, 2.0–2.5 µm thick, covered 
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Fig. 2. Phragmidium rubi-idaei on Rubus idaeus. A: telium; B, C: teliospores; D: upper part of teliospore pedicel. 
Scale bars: 100 μm (A), 20 μm (B, C), 5 μm (D)
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Fig. 3. Phragmidium violaceum on Rubus hirtus. A: urediniospore; B: telium; C: teliospore; D: upper part of 
teliospore pedicel. Scale bars: 5 μm (A, D), 20 μm (B, C)
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with spines at intervals of 3–4 µm; germ pores un-
clear. Telia on the lower side of leaves, usually small, 
rarely larger, up to 0.5 mm diam., black; paraphyses 
along the edges of telia, clavate, curved; teliospores 
usually of 5–9 cells, 70–120 × 27–33 µm, not con-
stricted at transverse septa, rounded at the base 
and apex, bluntly pointed or with a yellowish sharp 
papilla up to 11 µm long; wall chestnut-brown, 
two-layered, 3–5 µm thick, densely covered with 
small, irregular, flat warts; 3 germ pores in each 
cell; pedicel hygroscopic, longer or shorter than the 
spore, twisted in the upper part, thickened in the 
lower part.

General distribution. 0, I, II, III — on Rubus 
idaeus L. and other species of the subgenus Idaeo-
batus (Focke) Focke: Europe, Holarctic Asia and 
North America (also introduced into Australia and 
New Zealand).

Distribution in Ukraine. On Rubus idaeus L.: 
Carpathian Forests. Ivano-Frankivsk Region, 
Carpathian National Nature Park (Dudka et al., 
2019); Kolomyia District, Velykyi Klyuchiv vil-
lage, 19.10.1880 (Raciborski, 1888); Nadvirna 
District, Chornohora massif (Wróblewski, 1916); 
Gorgany Nature Reserve (Heluta et al., 2011; Tyk-
honenko, Heluta, 2011; Dudka et al., 2019). Lviv 
Region, Drohobych District, Skole Beskids Na-
tional Nature Park (Dudka et al., 2019); Sambir 
District, Holovetsko village (Namysłowski, 1914); 
Kryvka village, 03.09.1984 (Heluta); Stryi Dis-
trict, Skole (Namysłowski, 1914). Transcarpathi-
an Region, Carpathian Biosphere Reserve (Dudka 
et al., 2019); Uzhhorod District, Kostryna village, 
04.09.1954 (Smitska); Stavne village, 03.09.1954 
(Smitska); Khust District, Synevyr National Na-
ture Park (Dudka et al., 2019; Tykhonenko, Dud-
ka, 2014); near Lake Synevyr, 21.07.1986 (Dudka); 
bank of the Chorna river, 30.08.2013 (Dudka). 
— Central (Right Bank) Polissya. Zhytomyr 
Region, Zhytomyr District, Turchynka village, 
05.09.1947, 02.07.1948 (Radzievskyi); Korosten 
District, Hladkovychi village, 27.05.1946 (Mosko-
vets), 27.08.1949 (Sokolova); Novohrad-Volynsky 
District, Kolodyanka village, 10.08.1985. Kyiv, park 
of Kyiv Polytechnic University, 19.10.1923 (Tselle, 
1925); Pushcha-Vodytsia, 03.09.1924 (Tselle, 
1925). Kyiv Region, Bucha District, Spartak rail-
way station, 11.08.1947 (Yefimova). — Cis-Car-
pathian Forests. Lviv Region, Sambir District, 
Rudky, 20.07.1917 (Wróblewski, 1922a); Stryi Dis-
trict, Pіdhirtsi village, 26.07.1917 (Petrak, 1925), 

12.07.1917 (Wróblewski, 1922a). — Kharkiv 
Forest-Steppe. Sumy (Strakhov, 1926). Kharkiv 
Region, Bohodukhiv (Jaczewski, 1912). — Left 
Bank Forest-Steppe. Chernihiv Region, Nizhyn 
District, Borzna (Jaczewski, 1910), 08.08.1909 
(Nevodovskyi); Pryluky District, Kykoly village, 
31.08.2006 (Tykhonenko, Dudka, 2007); Ichnia 
National Nature Park (Dudka et al., 2009). Polta-
va Region, Myrhorod District, Khomutets village, 
06.10.1914 (Spangenberg). — Left Bank Polis-
sya. Chernihiv Region, Novhorod-Siverskyi Dis-
trict, Mezynskyi National Nature Park (Dudka et 
al., 2009); Mezyn village, 23.09.2005 (Holubtsova, 
Tykhonenko, 2005; Holubtsova, 2008); Rohiv-
ka village, 10.07.2004 (Holubtsova, Tykhonenko, 
2005; Holubtsova, 2008); Uzruy village, 21.06.2004 
(Holubtsova, Tykhonenko, 2005; Holubtsova, 
2008). — Lesser Polissya. Lviv Region, Lviv Dis-
trict, Dublyany (Krupa, 1889, Namysłowski, 1914). 
— Right Bank Forest-Steppe. Kyiv, Fomin Bo-
tanical Garden, 27.07.1926 (Girzhytska, 1926); 
Holosiiv, 07.1934 (Berehova); Kyiv Region, near 
Bila Tserkva, 06.09.1923 (Hrodzinska, 1929); Bila 
Tserkva District, Stavyshche, 20.09.1924 (Hrodz-
inska, 1929). Cherkasy Region, Cherkasy District, 
Smila, 12.09.1923 (Girzhytska). — Right Bank 
Grass-Meadow Steppe. Zaporizhzhia, 14.09.1931 
(Pylypenko). — Roztochchya Forests. Lviv Re-
gion, Lviv District, Maidan village, 04.09.1909 
(Rouppert, 1911); Yavoriv District, Ivano-Frankove 
village (Krupa, 1888). — Transcarpathia. Tran-
scarpathian Region, Mukacheve District, Svalyava, 
14.09.1954 (Smitska). — Western Forest-Steppe. 
Khmelnytskyi Region, Kamianets-Podilsky Dis-
trict, Dunaivtsi, 14.10.1925 (Panasyuk); Kami-
anets-Podilskyi, Podilsky Tovtry National Nature 
Park (Heluta et al., 2016), 23.09.1932 (Moskovets); 
Dovzhok village, 03.11.1925 (Panasyuk); Verb-
ka village, 11.07.1983. Ternopil Region, Chortkiv 
District, Babyntsi village, 10.08.1913 (Wróblewski, 
1914); Vynyatyntsi village, 11.08. (Wróblewski, 
1914). — Western Polissya. Rivne Region, Sarny 
District, Dubrovytsia, 19.09.1953 (Solomakhina, 
1962). — Western Ukrainian Forests. Near Lviv, 
12.09.1909 (Raciborski, 1909), 18.06.1917 (Wró-
blewski, 1922a). Ternopil Region, Ternopil Dis-
trict, Lisnyky village (Bobyak, 1907).
4. Phragmidium violaceum (Schultz) Brockm., 

Arch. Ver. Freunde NatGesch. Mecklenb. 17: 
236. 1863 ≡ Puccinia violacea Schultz, Prodr. Fl. 
Starg.: 459. 1806.
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Spermogonia subcuticular, in small dense 
groups on the upper side of leaves in the centre 
of reddish spots. Aecia scattered or in groups, on 
the lower side of leaves, round, about 1 mm diam., 
orange-yellow, pulverulent, correspond to purple 
spots on the upper side of leaves; paraphyses along 
the edges of aecia, clavate or slightly capitate, 
straight or slightly curved, thin-walled, 60  ×  18 
µm; aeciospores spherical or broadly ellipsoid, 
24–30 × 17–24 µm; wall 2.5–4.0 µm thick, colour-
less, covered with hemispherical or somewhat flat-
tened warts with small spines at the tops. Uredinia 
on the lower side of leaves, round, small, rarely up 
to 1 mm diam., often merging several at a time, 
orange-yellow, pulverulent; yellow spots form on 
the upper side of the leaves, later turning brown; 
paraphyses along the edges of uredinia, capitate 
or clavate thin-walled, 45–60  ×  14–22 µm; ured-
iniospores broadly ellipsoid, spherical or obovate, 
24–33 × 18–25 µm; wall 3–4 µm thick, colourless, 
covered with large and noticeable spines at inter-
vals of 3–5 µm; germ pores unclear. Telia on the 
lower side of leaves, up to 1–3  mm diam., often 
merging several at a time into larger clusters, cor-
responding to purple or violet round spots on the 
upper side of leaves; teliospores of 4, less often of 
3 or 5 cells, 55–100 × 32–36 µm, not constricted at 
the transverse septa, rounded at the base, rounded 
at the apex or with a hemispherical papilla up to 5 
µm high; wall yellow-brown, two-layered, 4–7 µm 
thick, covered with irregular hemispherical warts 
and irregularities on most of the surface; 3–4 germ 
pores in each cell; pedicel hygroscopic, colourless, 
twisted in the upper part, thickened in the lower 
part, up to 140 µm long.

General distribution. 0, I, II, III — on species of 
the genus Rubus: Europe and Holarctic Asia (also 
introduced into many other regions).

Distribution in Ukraine. On Rubus caesi-
us L.: Left Bank Grass Steppe. Mykolaiv Region, 
Mykolaiv District, Black Sea Biosphere Reserve 
(Dudka et al., 2009), Volyzhyn Lis, 17.10.2006 
(Heluta et al., 2007). — Left Bank Polissya. Cherni-
hiv Region, Novhorod-Siverskyi District, Vyshenki 
village, 16.08.2004 (Holubtsova, Tykhonenko, 2005; 
Holubtsova, 2008). — Right Bank Forest-Steppe. 
Cherkasy Region, Kaniv Nature Reserve (Solo-
makhina, Prudenko, 1998; Solomakhina et al., 
1994; Dzhagan et al., 2008).

On Rubus candicans Weihe: Transcar-
pathia. Transcarpathian Region, near Uzhhorod, 

22.08.1961 (Fodor); Berehove District, near Vy-
nohradiv, 31.08.1984 (Heluta); Khust District, near 
Khust, 17.09.1953 (Smitska).

On Rubus canescens DC.: Mountain Crimea. 
(Dudka et al., 2004); Chuchelsky Pass (Gutsevich, 
1952). — South Coast of Crimea. (Dudka et al., 
2004); Sudak (Tranzschel, 1939; Gutsevich, 1952).

On Rubus discolor Weihe & Nees: South Coast 
of Crimea. (Dudka et al., 2004).

On Rubus hirtus Waldst. & Kit.: Lesser Polissya. 
Lviv Region, Chervonohrad District, near Radekh-
iv, 14.08.1985. — Western Ukrainian Forests. Ter-
nopil Region, Ternopil District, Kuryany village, 
16.08.1985.

On Rubus sp.: Right Bank Forest-Steppe. Kyiv 
(Tranzschel, 1939). — Roztochchya Forests. Lviv 
Region, Yavoriv, 23.08.1917 (Wróblewski, 1922a); 
Yavoriv District, Berdykhiv village, 09.1908 
(Namysłowski, 1910); Nemyriv, 15.08.1918 (Wró-
blewski, 1922a). — South Coast of Crimea. 
Crimea, Alushta, 16.08.1916 (Garbowski, 1924); 
near Yalta (Tranzschel, 1902), 21.09.1999 (Kuzub, 
Tykhonenko, 2000). — Transcarpathia (Lavitska, 
1958). — Western Ukrainian Forests. Near Lviv 
(Namysłowski, 1914).

Four species of the genus Phragmidium that 
parasitize plants of the genus Rubus are known in 
Ukraine, of which P. acuminatum has not been re-
corded for more than 90 years (last time reported 
in 1933). This species is a specialized parasite of 
the stone bramble (Rubus saxatilis), which accord-
ing to modern views (Huang et al., 2023) belongs 
to Rubus subg. Melanobatus (Greene) House. 
Three other species are widespread in Ukraine. 
Phragmidium rubi-idaei parasitizes raspberries 
(Rubus idaeus) of the subgenus Idaeobatus. Phrag-
midium bulbosum and P. violaceum infect rep-
resentatives of Rubus subg. Rubus and can both 
parasitize plants of the same species. In Ukraine, 
they were observed on Rubus caesius, R. candicans, 
R. canescens and R. hirtus. However, these species 
clearly differ in their morphological features: most 
teliospores of Phragmidium violaceum are 4-celled 
with an apical hemispherical papilla up to 5 μm 
high (Fig. 3B, C), while in P. bulbosum teliospores 
are mostly 4–8-celled with an apical cylindrical 
or conical papilla up to 12 μm high (Fig. 1B, C). 
The twisting of the upper part of teliospore pedicel 
in species of the genus Phragmidium parasitizing 
species of the genus Rosa, reported in our earlier 
article (Tykhonenko, 2024), is also observed in 
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Види роду Phragmidium (Pucciniales) — паразити ожин 
(Rubus: Rosaceae) в Україні
Ю.Я. ТИХОНЕНКО
Інститут ботаніки ім. М.Г. Холодного НАН України 
вул. Терещенківська 2, Київ 01601, Україна

Реферат. В Україні відомо чотири види роду Phragmidium, які паразитують на рослинах роду Rubus, із них 
P. acuminatum не реєструвався вже понад 90 років (остання знахідка датована 1933 р.). Цей вид є спеціалізованим 
паразитом костяниці (Rubus saxatilis), яка за сучасними поглядами належить до підроду Melanobatus. Три інші види 
є широко розповсюдженими в Україні. Phragmidium rubi-idaei паразитує на малині (Rubus idaeus), яка належить до 
підроду Idaeobatus, а Phragmidium bulbosum і P. violaceum розвиваються на представниках підроду Rubus і можуть 
паразитувати на рослинах одного й того ж виду. В Україні обидва види відмічені на Rubus caesius, R. candicans, R. 
canescens і R. hirtus. Однак за морфологічними ознаками вони чітко відрізняються: більшість теліоспор Phragmidium 
violaceum 4-клітинні з верхівковим напівкулястим сосочком 5 мкм заввишки, тоді як у P. bulbosum теліоспори зде-
більшого 4–8-клітинні з верхівковим циліндричним або конічним сосочком заввишки до 12 мкм. Скрученість верх-
ньої частини ніжки теліоспор у видів роду Phragmidium, які паразитують на видах роду Rosa, відмічена також і у 
Phragmidium bulbosum, P. rubi-idaei та P. violaceum. Стаття ілюстрована мікрофотографіями, отриманими за допомо-
гою сканувального електронного мікроскопа.
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