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An overview of the smut fungi in Ukraine is presented based on several years of in-
tensive collections, reexamination of materials from all major Ukrainian herbaria, and
critical revision of literature data. All species recorded from the country are listed accord-
ing to recent nomenclature changes. For each species, the list of host plants on which they
were reported is included. Ukrainian smut mycobiota consists of 157 species. Among them,
six species, i.e. Anthracoidea buxbaumii, A. caryophylleae, A. echinospora, A, pilosae, A.
pseudirregularis, and Entyloma gaillardianum were recorded as new for the country and
four species, viz. Entyloma microsporum, Microbotryum tragapogonis-pratensis, Schizonel-
la cocconii, and Vankya ornithogali were found on new hosts. The main genera of smut
fungi for Ukraine are Entyloma with 30 spp., Urocystis with 24 spp., Microbotryum with 20
spp., Ustilago with 19 spp., and Anthracoidea with 17 spp. Of 27 genera recorded from
Ukraine, 14 genera contain one species each. Furthermore, we compared the composition of
smut fungi in Ukraine with those of well-documented adjacent and remote countries using
the Tripartite Similarity Index. The results revealed a strong similarity between the smut
biota of Ukraine and Central Europe.

Keywords: Anthracoidea, biodiversity, Exobasidiomycetes, Microbotryales, Ustilag-
inomycetes.

Smut fungi are a group of plant parasites united in having similar life
strategy and organisation. They infect species of angiosperms, gymnosperms,
pteridophytes, and lycopodiophytes (Vanky 2011). This often leads to a ste-
rility of affected plants, and therefore plays an important role in regulating
ecosystem dynamics (Alexander et al. 1996, Wennstrom 1999, Wennstrom &
Ericson 1990). As parasites of a number of economically important hosts,
smuts have been of great interest in agriculture. However, considering their
phylogenetic position, smut fungi do not comprise a natural taxon, rather
they are a group of plant parasitic fungi with similar morphology, i.e. pos-
sessing thick-walled teliospores as propagules of dispersion and survival.
According to modern taxonomy, they are distributed among classes Entor-
rhizomycetes, Exobasidiomycetes, Ustilaginomycetes, and Microbotryomy-
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cetes, sharing them with some phytopathogenic (e.g., Exobasidiales, Micros-
tromatales), humanopathogenic (Malassezia Baill.), or saprobic (Rho-
dosporidium Banno, Rhodotorula F.C. Harrison) fungi (Bauer et al. 1997,
Begerow et al. 2006). Moreover, such ascomycetous genera as S hroeteria G.
Winter and Restilago Vanky could also be considered as smuts (Vanky 2011).
The diversity of smut fungi is unevenly studied in different regions of
the world. Europe, in fact, is the best explored region. In addition to a conti-
nental monograph (Vanky 1994), there are a number of country-level mono-
graphs, checklists, or catalogues (e.g., Austria: Zwetko & Blanz 2004; Bul-
garia: Denchev 2001; Finland: Liro 1924, 1938; France: Viennot-Bourgin
1956; Germany: Scholz & Scholz 1988, 2000; Great Britain: Ainsworth &
Sampson 1950, Mordue & Ainsworth 1984; Hungary: Moesz 1950, Vanky et
al. 1982; Italy: Ciferri 1938; Lithuania: Ignatavi¢iute 2000; Norway: Jorstad
1963; Poland: Kochman 1936, Kochman & Majewski 1973, Piatek 2005 a;
Romania: Savulescu 1957; Russia: Karatygin & Azbukina 1989, Azbukina &
Karatygin 1995; Slovenia: Lutz & Vanky 2009; Sweden: Lindeberg 1959;
Switzerland: Zogg 1985). Nonetheless, the smut mycobiota of Ukraine, the
largest European country after Russia, has remained largely unexplored.
Uredo violacea Pers. was the first species of smut fungi recorded in
Ukraine. It was collected in late 1820 by J. Jundzill (Jundzill 1830) and
undoubtedly belonged to the Microbotryum violaceum (Pers.) G. Deml &
Oberw. species complex that is now split into a number of host-specialized
taxa parasitizing Caryophyllaceae. Later, several new species were reported
by Valtz & Rishavi (1871) from the territory corresponding to modern Kyiv
and Cherkasy regions. Plant pathogenic fungi of southern Ukraine were
studied by Sredinski (1872-1873), Isachenko (1896) and Tranzschel (1902,
1905). However, a systematic, focused investigation of the diversity of these
plant parasites has not been undertaken in this country. Nevertheless, certain
regions of Ukraine were given more attention during the 20 century. Thus,
collections have been carried out in the west of the country (Krupa 1888,
1889; Bobiak 1907; Raciborski 1909; Rouppert & Wréblewski 1910;
Namystowski 1914; Wréblewski, 1912, 1913, 1914, 1915, 1916, 1922 a, b;
Piatek 2005 b), on the territories around Kyiv (Bondarceva-Monteverde 1922,
Zelle 1925, Grodzinska 1928, Gizhytska 1929, Lavitska 1949, 1976, 1978), in
the Steppes (Geshele 1927, Morochkovskyi 1956, 1957 a, b), and in Crimea
(Garbowski 1924, Naumov & Dobrozrakova 1931). In light of a turbulent
history of development, some regions of Ukraine were occupied by adjacent
countries, thus the information of their smut fungi could be found in the
relevant monographs of foreign scientists, e.g. western part of Ukraine
(Kochman 1936), Transcarpathian (Moesz 1950), North Bukovina and South
Bessarabia (Savulescu 1957), Carpathian region (Vanky 1985), and Ukraine,
as a part of the USSR (Gutner 1941, Uljanishchev 1968, Karatygin &
Azbukina 1989). Volume 4 of the ‘Identification guide of fungi of Ukraine’,
published 40 years ago (Zerova et al. 1971), has been the main resource on
the smut species of Ukraine. However, the information in this identification
guide is outdated and incomplete. In recent years, more intensive studies
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have been carried out in Ukraine. Some data were published in papers on
the general fungal diversity in certain territories of the country (Dzhagan
et al. 2008, Golubtsova 2008). In addition, as a result of our investigations,
several new smut species from Ukraine were reported (Heluta et al. 2004,
Savchenko & Heluta 2010 a, b, ¢, 2011; Savchenko et al. 2010 a, b, 2011).
The catalogue presented here aims to provide an updated list of smut fungi
found thus far in Ukraine. Six species, Anthracoidea buxbaumii Kukkonen,
A. caryophylleae Kukkonen, A. echinospora (Lehtola) Kukkonen, A. pilosae
Vanky, A. pseudirregularis U. Braun, and Entyloma gaillardianum Vanky
are reported as new for Ukraine, and Tragopogon ucrainicus Artemczuk is
a new host for Microbotryum tragopogonis-pratensis (Pers.) R. Bauer &
Oberw., Ranunculus lanuginosus L. for Entyloma microsporum (Unger) J.
Schrot., Carex melanostachya Willd. for Schizonella cocconii (Morini) Liro,
and Gagea maeotica Artemczuk for Vankya ornithogali (J.C. Schmidt &
Kunze) Ershad.

Materials and methods

The study is based on critical analyses of data from different sources, i.e.
(1) our own collections, (2) herbarium materials from the National Herbari-
um of Ukraine of the M.G. Kholodny Institute of Botany (KW), Herbarium of
the O.V. Fomin Botanical Garden (KWHU), Herbarium of the Chernovtsy
National University (CHER), Herbarium of the Lviv National University
(LW), Herbarium of the Department of Botany of the Taras Shevchenko Kyiv
National University, and the Herbarium of the Podilski Tovtry National
Park, (3) specimens collected by other people and given to us for identifica-
tion, (4) data from literature sources. The checklist is arranged alphabeti-
cally by genus and species within genera. For each species the list of host
plants on which it was recorded in Ukraine is included. The abbreviations of
the authors of fungal names follows the second edition of Authors of Fungal
Names (www.indexfungorum.org). Plant names are given according to the
International Plant Name Index (www.ipni.org) and a nomenclatural
checklist by Mosyakin & Fedoronchuk (1999). Six species marked with an
asterisk (*) are new for Ukraine, and descriptions of these species are in-
cluded following the checklist.

For comparison of Ukrainian smut mycobiota with those of European,
Central Asian, Caucasian, and Middle Eastern countries we employed a Tri-
partite Similarity Index (T) (Tullos 1997, Tullos & Tullos 2004), which takes
account of the number of entries common between two lists and also the
number of entries in one list that are not present in the other list. T employs
cost functions into its three elements U, S, and R which are calculated as the
following:

min(b,c) + a )
max(b,c) + a

log (1 + log?
S = :
log2 \/ log (2 + ml:;_,(.biC))

U=
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where a is the number of entries common to both lists, b is the number of
entries in the first list that are not in the second, and c is the number of en-
tries in the second list that are not in the first. U corrects for the difference in
the size of the two lists being compared. S provides a penalty for the differ-
ence between size of a and the smaller of the two lists being compared. R
takes into account whether a covers a fraction of one list that is different
from that of the other list (Tullos 1997). The T is calculated by multiplying
the three cost functions:

T=UxSxR

The value of T ranges from 0 to 1, where 0 indicates no elements in com-
mon while 1 indicates a complete identity. Lists of species from several mon-
ographs and papers were used for this analysis (Denchev 2001; Piatek 2005
a; Savchenko et al. 2010 ¢, 2011; Schwarzman 1960; Vanky et al. 1982, 1985,
1988;Vasyagina 1977, 1979; Uljanishchev 1952, 1959 a, b; Zwetko & Blanz
2004; Checklist of nonvascular and vascular plants of Slovakia http://ibot.
sav.sk/checklist/). In the case of obsolete lists they were evaluated using cur-
rent nomenclature.

Sorus and spore characteristics were studied using dried herbarium ma-
terial. Sorus structure was studied under a Carl Zeiss Stemi Dv4 stereo mi-
croscope. For light microscopy (LM), spores were mounted in lactic acid, gen-
tly heated to the boiling point and cooled, and then examined under a Carl
Zeiss Axiostar light microscope at 1000 x magnification. At least 50 spores
were measured from each collection, and the variation is presented as a
range, with extreme values given in parentheses. In the descriptions, mean
(av.) and standard deviations (SD) were calculated from spore measurements
and are given after the spore size ranges. For scanning electron microscopy
(SEM), spores were attached to metal stubs by double-sided adhesive tape
and coated with gold. The surface structure of spores was observed at 15 kV
and photographed with a scanning electron microscope JEOL JSM-6700F:

The nomenclature of taxa is given according toVanky (2011) and McTag-
gart (2010).

R =

List of species

The list of species of smut fungi recorded in Ukraine is given below fol-
lowed by the descriptions and illustrations of new species for the country.
Antherospora R. Bauer, M. Lutz, Begerow, Piatek & Vanky
1. A. scillae (Cif.) R. Bauer, M. Lutz, Begerow, Piatek & Vanky (Scilla bifolia
L., S. siberica Haw.)

2. A. tourneuxii (A. A. Fisch. Waldh.) R. Bauer, M. Lutz, Begerow, Piatek &
Vanky (Bellevalia sp.)

3. A. vaillantii (Tul. & C. Tul.) R. Bauer, M. Lutz, Begerow, Piatek & Vanky
(Muscari comosum Mill., M. neglectum Guss. ex Ten.)
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Anthracocystis Bref. emend. McTaggart & R. G. Shivas

4. A. cenchri (Lagerh.) McTaggart & R. G. Shivas (Cenchrus longispinus
(Hack.) Fernald)

5. A. destruens (Schltdl.) Bref. (Panicum miliaceum L., Panicum sp.)

Anthracoidea Bref.

6. A. angulata (Syd.) Boidol & Poelt (Carex hirta L.)

7. A. arenaria (Syd.) Nannf. (Carex colchica subsp. ligerica (J. Gay) Egor.,
C. praecox Schreb.)

8. *A. buxbaumii Kukkonen (Carex hartmanii Cajander)

9. A. capillaris Kukkonen (Carex capillaris L.)

10. A. caricis (Pers.) Bref. (Carex montana L., C. pilulifera L.)

11. *A. caryophylleae Kukkonen (Carex caryophyllea Latour., C. umbrosa
Host)

12. *A. echinospora (Lehtola) Kukkonen (Carex acuta L., C. nigra Reich.)

13. A. fischeri (P. Karst.) Kukkonen (Carex vulpina Carey ex Dewey)

14. A. karii (Liro) Nannf. (Carex brunnescens Boeckeler, C. echinata Mur-
ray)

15. A. limosa (Syd.) Kukkonen (Carex limosa L.)

16. A. micheliiVanky (Carex michelii Host)

17. A. paniceae Kukkonen (Carex panicea L.)

18. *A. pilosae Vanky (Carex pilosa Scop.)

19. *A. pseudirregularis U. Braun (Carex pallescens L.)

20. A. sempervirentis Vanky (Carex sempervirens Vill.)

21. A.subinclusa (Korn.) Bref. (Carex acutiformis Brot., C. atherodes Spreng.,
C. riparia Curt., C. vesicaria W. Boott)

22. A.vankyi Nannf. (Carex muricata L., C. contigua Hoppe)

Doassansia Cornu

23. D. alismatis (Nees) Cornu (Alisma plantago-aquatica L.)

24. D. niesslii (Nees) Cornu (Butomus umbellatus L.)

25. D. sagittariae (Westend.) J. C. Fisch. (Sagittaria sagittifolia L.)

Doassansiopsis (Setch.) Dietel

26. D. hydrophila (A. Dietr.) Lavrov (Potamogeton gramineus L.)

Entorrhiza C. A. Weber

27. E. cypericola (Magnus) Webber (Cyperus flavescens L.)

Entyloma de Bary

28. E. achilleae Magnus (Achillea millefolium L.)

29. E. aposeridis Jaap (Aposeris foetida Cass.)

30. E. arnicale Ellis & Everh. (Arnica montana L.)

31. E. bellidis Krieg. (Bellis perennis L.)

32. E. calendulae (Oudem.) de Bary (Calendula officinalis L.)

33. E. chrysosplenii J. Schrot. (Chrysosplenium alternifolium L., C. oppositi-

folium L.)
34. E. cichorii Wrébl. (Cichorium intybus L.)
35. E. corydalis de Bary (Corydalis bulbosa Pers.)
36. E. crepidis-rubrae (Jaap) Liro (Crepis praemorsa (L.) Tausch)
37. E. dahliae Syd. & P. Syd. (Dahlia variabilis Dest.)
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38. E. erigerontis Syd. & P. Syd. ex Cif. (Erigeron acris L.)

39. E. eryngii (Corda) de Bary (Eryngium campestre L.)

40. E. eryngii-plani Cif. (Eryngium planum L.)

41. E. fergussonii (Berk. & Broome) Plowr. (Myosotis scorpioides L.)

42. E. ficariae A. A. Fisch. Waldh. (Ranunculus ficaria L.)

43. E. fuscum J. Schrot. (Papaver dubium L., P. somniferum L.)

44. *E. gaillardianum Vanky (Gaillardia bicolor Lam.)

45. E. hieracii Syd. & P. Syd. (Hieracium alpinum L., H. murorum L., H. vul-
gatum Fr., Hieracium sp.)

46. E. linariae J. Schrot. (Linaria vulgaris Mill.)

47. E. maireanum Cif. (Hypochaeris radiata Falk, H. uniflora Hoffm., Hypo-
chaeris sp.)

48. E. matricariae Rostr. (Tripleurospermum inodorum (L.) Sch. Bip.)

49. E. microsporum (Unger) J. Schrot. (Ranunculus carpathicus Herbich, R.
lanuginosus L., R. repens L.)

50. E. picridis Rostr. (Picris hieracioides L.)

51. E. plantaginis A. Blytt (Plantago lanceolata L.)

52. E. ranunculi-repentis Sternon (Ranunculus acris L., R. auricomus L., R.
bulbosus L., R. cassubicus L., R. polyanthemos L., R. repens L., R. sce-
leratus L.)

53. E. serotinum J. Schrot. (Symphytum cordatum Willd., S. officinale L., S.
tuberosum L.)

54. E. thalictri J. Schrot. (Thalictrum minus L.)

55. E. tragopogonis Lagerh. (Tragopogon pratensis L.)

56. E. urocystoides Bubak (Corydalis bulbosa Pers.)

57. E. verruculosum Pass. (Ranunculus lanuginosus L.)

Jamesdicksonia Thirum., Pavgi & Payak

58. J. dactylidis (Pass.) R. Bauer, Begerow, A. Nagler & Oberw. (Holcus lana-
tus L., Koeleria sp., Poa sp.)

Macalpinomyces Langdon & Full.

59. M. neglectus (Niessl) Vanky (Setaria pumila Roem. & Schult., S. viridis P.
Beauv.,, Setaria sp.)

Melanopsichium Beck

60. M. pennsylvanicum Hirschh. (Persicaria lapathifolia (L.) Delarbre)

Melanotaenium de Bary

61. M. cingens Bref. (Linaria genistifolia (L.) Mill.)

Melanustilospora Denchev

62. M. ari (Cooke) Denchev (Arum elongatum Steven, A. orientale M. Bieb.,
A. maculatum L.)

Microbotryum Lév.

63. M. anomalum (J. Kunze ex G. Winter) Vanky (Fallopia convolvulus (L.) A.
Love, F. dumetorum (L.) Holub)

64. M. bistortarum (DC.) Vanky (Bistorta officinalis Delarbre)

65. M. cardui (A.A. Fisch. Waldh.) Vanky (Carduus acanthoides L.)

66. M. chloranthae-verrucosum M. Lutz, Goker, Piatek, Kemler, Begerow &
Oberw. (Silene chlorantha Ehrh.)
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67. M. cordae (Liro) G. Deml & Prillinger (Persicaria hydropiper Opiz, P
maculosa S. F. Gray)

68. M. dianthorum (Liro) H. Scholz & I. Scholz (Dianthus arenarius L., D.
borbasii Vandas, D. pseudoarmeria Bieb., D. pseudoserotinus Btocki,
Dianthus sp.)

69. M. holostei (de Bary) Vanky (Holosteum umbellatum L.)

70. M. lagerheimii Denchev (Steris viscaria (L.) Raf.)

71. M. lychnidis-dioicae (DC. ex Liro) G. Deml & Oberw. (Melandrium album
(Mill.) Garcke)

72. M. major (J. Schrot.) G. Deml & Oberw. (Otites borysthenicus (Gruner)
Klokov, O. helmannii (Claus) Klokov, Otites sp.)

73. M. pustulatum (DC.) R. Bauer & Oberw. (Bistorta officinalis Delarbre)

74. M. reticulatum (Liro) R. Bauer & Oberw. (Persicaria lapathifolia (L.) De-
larbre)

75. M.saponariae M. Lutz, Goker, Piatek, Kemler, Begerow & Oberw. (Sapon-
aria officinalis L.)

76. M. scabiosae (Sowerby) G. Deml & Prillinger (Knautia arvensis Coult.)

77. M. scorzonerae (Alb. & Schwein.) G. Deml & Prillinger (Scorzonera hu-
milis L., S. purpurea L.)

78. M. silenes-inflatae (DC. ex Liro) G. Deml & Oberw. (Oberna behen (L.)
Tkonn)

79. M. stellariae (Sowerby) G. Deml & Oberw. (Stellaria graminea L., S. hol-
ostea L.)

80. M. superbum (Liro) Denchev, T. Giraud & M.E. Hood (Dianthus superbus
L., D. stenocalyx (Trautv.) Juz.)

81. M. tragopogonis-pratensis (Pers.) R. Bauer & Oberw. (Tragopogon prat-
ensis L., T. ucrainicus Artemczuk)

82. M. violaceum (Pers.) G. Deml & Oberw. (Silene nutans L.)

Moesziomyces Vanky

83. M. bullatus (J. Schrot.) Vanky (Echinochloa crus-galli (L.) P. Beauv.)

Schizonella J. Schrot.

84. S. cocconii (Morini) Liro (Carex halleriana Asso, C. humilis Leyss., C.
melanostachya Willd.)

Note. Carex melanostachya is a new host for S. cocconii.

85. S. melanogramma (DC.) J. Schrot (Carex brevicollis DC., C. curvula Ste-
ven, C. digitata L., C. diversicolor Crantz, C. ericetorum Pollich, C.
flacca Schreb., C. michelii Host, C. muricata L., Carex sp.)

Note. Another species, S. intercedens Vanky & A. Nagler parasitizes C.
michelii throughout Europe (e.g., Vanky 2004). The Ukrainian record of
Schizonella on this host is likely to be S. intercedens, but we were not
able to confirm this because there are no specimens in any Ukrainian her-
baria.

Schroeteria G. Winter

86. S. delastrina (Tul. & C. Tul.) G. Winter (Veronica triphyllos L., V. offici-
nalis L., V. verna L.)
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Sphacelotheca de Bary

87. S. hydropiperis (Schumach.) de Bary (Persicaria hydropiper Opiz, P,
maculosa S. F. Gray, P. minor (Huds.) Opiz)

Sporisorium Ehrenb. ex Link

88. S. andropogonis (Opiz) Vanky (Andropogon ischaemum L.)

89. S. cruentum (J. G. Kiithn) Vanky (Sorghum bicolor (L.) Moench)

90. S. montaniense (Ellis & Holw.) Vanky (Eragrostis minor Host)

91. S. reilianum (J. G. Kithn) Langdon & Full. (Sorghum bicolor (L.) Moench,
Zea mays L.)

92. S. sorghi Ehrenb. ex Link (Sorghum bicolor (L..) Moench)

Stegocintractia M. Piepenbr., Begerow & Oberw.

93. S. luzulae (Sacc.) M. Piepenbr., Begerow & Oberw. (Luzula pilosa Willd.,
L. luzuloides (Lam.) Dandy & Willmot, L. maxima DC., L. sylvatica
(Huds.) Gaudin)

Thecaphora Fingerh.

94. T. affinis A. Schneid. (Astragalus glycyphyllos L.)

95. T cerastii M. Lutz & Vanky (Cerastium arvense L.)

96. T. leptideum (Syd. & P. Syd.) Zundel (Chenopodium album L.)

97. T melandrii (Syd.) Vanky & M. Lutz (Melandrium album (Mill.) Garcke)

98. T. oxalidis (Ellis & Tracy) M. Lutz, R. Bauer & Piatek (Xanthoxalis stric-
ta (L.) Small)

99. T. saponariae (F. Rudolphi) Vanky (Saponaria officinalis L.)

100. T. seminis-convolvuli (Duby) Liro (Convolvulus arvensis L.)

Tilletia Tul. & C.Tul.

101. T anthoxanthi A. Blytt (Anthoxanthum odoratum L.)

102. T caries (DC.) Tul. & C.Tul. (Triticum aestivum L., Triticum sp.)

103. T controversa J. G. Kithn (Elymus repens (L.) Gould, Triticum aestivum
L., Hordeum bulbosum L.)

104. T vulpiae Magnus (Vulpia ciliata Link)

Note.Vanky (2011) considers T. fusca the correct name for Vulpia-infect-
ing bunts and considers T. vulpiae Magnus a synonym of T fusca. The latter
species was described by Ellis & Everhart (1887) from Vulpia microstachys
(Nutt.) Munro, which is endemic in North America in southern Idaho. How-
ever, some phylogenetic analyses that included collections of Tilletia from
European and North American Vulpia C. C. Gmel. species showed that they
clearly are not conspecific. It could mean that Tilletia infecting Eurasian
Vulpia species is distinct from T. fusca on North American Vulpia species (L.
M. Carris, pers. comm.).

105. T. laevis J.G. Kiithn (Triticum aestivum L.)

106. T. secalis (Corda) J. G. Kiihn (Secale cereale L.)

Tolyposporium Woronin ex J. Schrot.

107. T junci (J. Schrot.) Woronin (Juncus bufonius L.)

Tranzscheliella Lavrov

108. T. hypodytes (Schltdl.) Vanky & McKenzie (Agropyron dasyanthum
Ledeb., Calamagrostis epigeios Steud., Elymus repens (L.) Gould, E.
uralensis subsp. viridiglumis (Nevski) Tzvelev, Elytrigia intermedia
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(Host) Nevski x E. trichophora (Link) Nevski, Elytrigia sp., Leymus
racemosus var. sabulosus (M. Bieb.) Tzvelev, L. ramosus (Trin.) Tzvelev,
Stipa capillata L.)

109. T. minima (Arthur) Vanky (Stipa capillata L.)

110. T williamsii (Griffiths) Dingley & Versluys (Stipa capillata L., Stipa sp.)

Urocystis Rabenh. ex Fuckel

111. U. agropyri (Preuss) A. A. Fisch. Waldh. (Agropyron sp., Elymus hispidus
(Opiz) Melderis, E. repens (L.) Gould, Elytrigia intermedia (Host)
Nevski)

112. U. agrostidis (Lavrov) Zundel (Agrostis gigantea subsp. maeotica
(Klokov) Tzvelev)

113. U. anemones (Pers.) G. Winter (Anemone nemorosa L., A. ranunculoides
L., A. sylvestris L., Anemone sp.)

114. U. bromi (Lavrov) Zundel (Bromopsis erecta (Huds.) Fourr., B. riparia
(Rehm.) Holub)

115. U. calamagrostidis (Lavrov) Zundel (Calamagrostis epigeios Steud.)

116. U. coralloides Rostr. (Lepidium perfoliatum L.)

117. U. ficariae (Unger) Moesz (Ranunculus ficaria L.)

118. U. gladiolicola Ainsw. (Gladiolus imbricatus L.)

119. U. leimbachii Oertel (Adonis aestivalis L., A. vernalis L.)

120. U. magica Pass. (Allium cepa L.)

121. U. miyabeana Togashi & Onuma (Polygonatum odoratum (Mill.) Druce)

122. U. muscaridis (Niessl) Zundel (Muscari comosum Mill., M. neglectum
Guss. ex Ten., Muscari sp.)

123. U. occulta (Wallr.) Rabenh. (Secale cereale L.)

124. U. ornithogali Korn. ex A. A. Fisch. Waldh. (Ornithogalum umbellatum
L.)

125. U.orobanches (Mérat) A.A.Fisch.Waldh.(Orobanche racemosa Schleich.)

126. U. pulsatillae (Bubak) Moesz (Pulsatilla grandis Wender., P. patens (L.)
Mill., P pratensis Mill., Pulsatilla sp.)

127. U. ranunculi (Lib.) Moesz (Ranunculus lanuginosus L., R. oxyspermus
Willd., R. pedatus Waldst. & Kit., R. repens L.)

128. U. ranunculi-auricomi (Liro) Zundel (Ranunculus auricomus L.)

129. U. secalis-silvestris (Uljan.) Schwarzman (Secale sylvestre Host)

130. U. sorosporioides Korn. ex Fuckel (Thalictrum minus L.)

131. U. syncocca (L. A. Kirchn.) B. Lindeb. (Hepatica nobilis Schreb.)

132. U. trientalis (Berk. & Broome) B. Lindeb. (Trientalis europaea L.)

133. U. tritici Korn. (Triticum aestivum L.)

134. U. violae (Sowerby) E. Fisch. (Viola ambigua Waldst. & Kit.)

Ustanciosporium Vanky

135. U. montagnei (Tul. & C. Tul.) M. Piepenbr., Begerow & Oberw. (Rhyn-
chospora alba Vahl.)

Ustilago (Pers.) Roussel

136. U. aeluropodis (Trotter) Vanky (Aeluropus littoralis Parl.)

137. U. avenae (Pers.) Rostr. (Arrhenatherum elatius P. Beauv., Avena sativa
L))
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138. U. bromivora (Tul. & C.Tul.) A. A. Fisch. Waldh. (Bromus arvensis Lam.,
B. hordeaceus L., B. madritensis L., B. secalinus L., B. squarrosus L.,
B. sterilis L., B. tectorum L.)

139. U. calamagrostidis (Fuckel) G. P. Clinton (Calamagrostis epigeios Huds.)

140. U. crameri Korn. (Setaria italica (L.) P. Beauv,, S. viridis P. Beauv.)

141. U. cynodontis (Pass.) Henn. (Cynodon dactylon (L.) Pers.)

142. U. echinata J. Schrot. (Phalaris arundinacea L.)

143. U. filiformis (Schrank) Rostr. (Glyceria arundinacea Kunth, G. fluitans
(L.) R. Br,, G. maxima (Hartm.) Holmb., Glyceria sp.)

144. U. grandis Fr. (Phragmites australis (Cav.) Steud.)

145. U. hordei (Pers.) Lagerh. (Arrhenatherum elatius P. Beauv., Arrhenather-
um sp., Avena sativa L., Hordeum distichon L., H. vulgare L., Hordeum
sp.)

146. U. maydis (DC.) Corda (Zea mays L.)

147. U. nuda (C. N. Jensen) Rostr. (Hordeum distichon L., H. hexastichon L.,
H.vulgare L..)

148. U. scrobiculata Liro (Calamagrostis epigeios Huds.)

149. U.serpens (P. Karst.) B. Lindeb. (Elymus repens (L.) Gould, Elytrigia sp.)

150. U. striiformis (Westend.) Niessl (Agrostis alba L., A. tenuis Vasey, Alo-
pecurus pratensis L., Brachypodium pinnatum P. Beauv., Bromus iner-
mis Leyss., Dactylis glomerata L., Hierochlée odorata (L.) P. Beauv,
Holcus lanatus L., Lolium perenne L., Poa bulbosa L., P, trivialis L.)

151. U. syntherismae (Schwein.) Peck (Digitaria sanguinalis (L.) Scop.)

152. U. trebouxii Syd. & P. Syd. (Melica ciliata L.)

153. U. trichophora (Link) Kunze (Echinochloa crus-galli (L.) P. Beauv.)

154. U. tritici (Pers.) E. Rostr. (Aegilops triaristata Willd., Secale cereale L.,
S. sylvestre Huds., Triticum aestivum L., T. dicoccum Schrank, T. durum
Dest., T. monococcum L., T. polonicum L., T. spelta L., T. turgidum L.)

Ustilentyloma Savile

155. U. brefeldii (Krieg.) Vanky (Phalaris arundinacea L.)

Vankya Ershad

156. V. heufleri (Fuckel) Ershad (Tulipa biebersteiniana Schult. & Schult. £.,
T. gesneriana L.)

157. V. ornithogali (J. C. Schmidt & Kunze) Ershad (Gagea fascicularis
Salisb., G. maeotica Artemczuk, G. minima (L.) Ker Gawl., G. pusilla
Schult. f., Gagea sp.)

Doubtful record
1. Ustilago turcomanica Tranzschel

Note. Morochkovskyi (1957) reported this species as new for Ukraine.
According to him, it was collected on Elymus repens. However, U. turcomanica
is restricted to grasses from the genus Eremopyrum Jaub. & Spach. Other
than Morochkovski’s report, this species has not been found in Ukraine. As
we were not able to locate a specimen in Ukrainian herbaria, U. turcomanica
is considered here as a doubtful record for the country.
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Descriptions of the six species new for Ukraine
Anthracoidea buxbaumii Kukkonen - Figs. 1, 2.

Sori in ovaries, scattered in inflorescences, black, globose, ovoid, 1.5—
3 mm in diam.; immature sori covered by a silvery membrane; surface of
mature sori is powdery.— Spores (17)18-22(23) x (12)13-20 pm, 20.4 + 2.5 x
16.3+2.1 pm (av.=SD,n=50),globose,ovoid, occasionally some subpolyhedral,
flattened, 10-13 pm thick, brown. - Spore wall evenly thickened, up to
1-3 pm thick, with 1-3 internal swellings. - Spore surface distinctly ver-
ruculose, warts often confluent, forming small groups or short rows with
light-refractive streaks between the rows; in SEM surface moderately,
sometimes densely verruculose by rounded warts 0.1-0.4 pm high.

Material examined. - On Carex hartmanii: UKRAINE, Kyiv region, Vyshgorod
distr., Kozarovychi, 25 Jun 1929, leg. M. Pidoplichko (KW 5785F).

Note. - Kukkonen (1963) considered Carex hartmanii to be an acces-
sory host for Anthracoidea buxbaumii, with C. buxbaumii being the princi-
pal host. Unfortunately he did not provide any information about differences
in spore sizes on these sedges and apparently gives only extreme values, thus
making a direct comparison of spore dimensions difficult. Our examination
of a Ukrainian specimen on C. hartmanii revealed some morphological dif-
ferences in that the spores of our specimen were smaller than those given by
Kukkonen (1963) in the protologue: (17)18-22(23) x (12)13-20 vs (18)20-28
(30) x (13)14-23(26) pm. The smut on C. hartmanii is very rare and has been
recorded from only two localities in Hungary and Sweden thus far (Kuk-
konen 1963).

Anthracoidea caryophylleae Kukkonen - Figs. 3, 4.

Sori in ovaries, scattered in the inflorescences, black, globose, 1-2 mm
in diam.; young sori covered by a grayish-silvery membrane, partly hidden
by the glumes; surface of mature sori powdery. - Spores 16-21 x (13)14-
19 pm, 18.9 + 1.7 x 16.1 x 1.8 ym (av. = SD, n = 150/3), subglobose, ovoid to
subangular, irregular, flattened, 10-12 pm thick, dark reddish-brown. —
Spore wall 1-3 pm thick, thicker on the angles, with 1-3 internal swellings.
— Spore surface finely and densely verruculose, sparsely punctate; in
SEM surface sparsely to densely verruculose with rounded, low warts 0.1-
0.3 pm high. Between the warts the surface is minutely verruculose.

Material examined. — On Carex caryophyllea: UKRAINE, Zakarpattia region,
Rachiv distr., south-east slopes of the Mt. Menchul, 5 Jul 1984, leg. A. Prokopiv (LW). On C.
umbrosa: Cherkasy region, Kaniv distr., Buchak, 21 Jun 1950, leg. Z. Lavitska (KWHU);
Cherkasy distr., Moshny, 14 Jun 1950, leg. Z. Lavitska (KWHU).

Note. — Records of Cintractia caricis (Pers.) Magnus on Carex
caryophyllea in the west part of Ukraine (Zerova et al. 1971) and on C. supina
in the Cherkasy region (Kaznovskyi 1915) perhaps belong to this species.
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Figs. 1-6. Spores of Anthracoidea species. 1-2. Anthracoidea buxbaumii on Carex hartma-
nii (KW 5785F). 3-4. Anthracoidea caryophylleae on Carex caryophyllea (LW). 5-6. Anthra-
coidea echinospora on Carex acuta (KW 36585F). 1,3,5 in LM, 2,4, 6 in SEM. Bars: 1, 3,5 =
10 pm, 2,4 =5 pm, 6 = 1 pm.
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Anthracoidea echinospora (Lehtola) Kukkonen - Figs. 5-6.

Sori in ovaries, scattered in the inflorescences, black, carbonaceous,
2-4 mm in diam.; young sori covered by a thin grayish-silvery membrane;
sorus surface with maturation cracking and small fragments of the spore
mass then uncovered. - Spores (13)15-18 x 12-17 pm, 16.6 + 1.4 x 14.9 =
1.5 pm (av. £ SD, n = 150/3), subglobose to ovoid, olivaceous-brown. - Spore
wall 0.5-1.5 pm thick, without internal swellings. - Spore surface
echinate, with apically elongated and flattened spines, up to 1 pm wide and
1.5 pm high, often aggregated, forming small groups or rows, often 2-3 spines
partly confluent; in SEM the base of the warts and the spore surface between
separated or confluent warts more or less wrinkled.

Material examined. — On Carex acuta: UKRAINE, Volhynian region, Ratne distr.,
near Zalukhiv, canal to Sviate lake, 3 Aug 2009, leg. K. G. Savchenko (KW 36585F). On C.
nigra: Cherkasy region, Kaniv distr., Kaniv Nature Reserve, Zaricchia island, 20 Jul 1950,
leg. Z. Lavitska (KWHU); Kyiv, Rybne lake, 03 Jul 1945, leg. Z. Lavitska (KWHU).

Note. - The report of Anthracoidea caricis on Carex mnigra in
Desniansko-Starogutskyi National Park (Dudka et al. 2009) perhaps belongs
to A. echinospora.

Anthracoidea pilosaeVanky — Figs. 7, 8.

Sori in ovaries, scattered in the inflorescences, black, globose, 2-3 mm
in diam.; surface powdery.— Spores 18-26 (29) x 15-21 pm, 22.3 + 2.6 x 18.2
+ 1.8 pm (av. + SD, n = 100/2), subglobose, ovoid, occasionally subpolygonal,
flattened, 13-14 pm thick, reddish-brown. - Spore wall 1-3 pm thick,
thicker in the angles, low internal swellings and light-refractive spots
occasionally present. - Spore surface finely verruculose; in SEM densely
verruculose, warts up to 0.1-0.4 pm high; the spaces between the warts are
also finely verruculose.

Material examined. - On Carex pilosa: UKRAINE, Chernivtsi region, Khotyn
distr., Blyshchad, 23 Jun 1961, leg. Z. Gorohova & T. Kozlova (CHER); Storozhynets distr.,
Mizhrichynske forestry, fir-spruce forest, 07 Jun 1961, leg. T. Solodkova (CHER).

Note. —The record of Cintractia caricis on Carex pilosa in Lviv region
(Krupa 1889) perhaps belongs to this species.

Anthracoidea pseudirregularis U. Braun - Figs. 9, 10.

Sori in ovaries, scattered in the inflorescence, forming black, globose or
subglobose bodies around the achenes, about 2-3 mm in diam.; at first cov-
ered by a whitish membrane that later disappear revealing powdery mass of
spores. — Spores brown to medium reddish-brown, angular, irregular,
(17)18-26(29) x (10)12-17.5(20) pmm, 21.4 + 2.8 x15.3 = 2.0 pm (av. + SD,n =
50). - Spore wall uneven, 1.5-3(5) pm thick, thickest at the angles, darker
than the rest of spores, light-refractive areas and weak internal swellings
present. - Spore surface finely to moderately verruculose by low warts.
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]

Figs. 7-12. Spores of Anthracoidea and Entyloma species. 7-8. Anthracoidea pilosae on
Carex pilosa (CHER). 9-10. Anthracoidea pseudirregularis on Carex pallescens (KW
39117F). 11-12. Entyloma gaillardianum on Gaillardia aristata (KWHU). 1, 3,5 in LM, 2, 4,
6 in SEM. Bars: 1,3,5,6 =10 pm,2 =5 pm, 4 = 2 pm.
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Material examined. — On Carex pallescens: UKRAINE, Ivano-Frankivsk region,
Vorohta, Karpatskiy National Park, Pozhizhevska polonina, 24 Aug 2011, leg. K. G.
Savchenko (KW 39177F).

Note. —The report of Cintractia caricis on Carex pallescens from Lviv
region (Krupa 1889) probably should be referred to Anthracoidea pseud-
irregularis.

Entyloma gaillardianumVanky — Figs. 11, 12.

Sori in leaves, as rounded, circular spots, 1-b mm in diam., or larger
when confluent, first pale yellowish-green, later brownish-green, with a thin
yellowish margin around the spots.- S p ores globose, subglobose, sybhya-
line to yellowish, 10-13 x 9-13 pm, 11.9 £+ 1.3 x 11.1 £ 1.2 pm (av. + SD, n = 50).
—-Spore wall 2-layered, ca. 1-3 pm. - Spore surface smooth.

Material examined. — On Gaillardia aristata: UKRAINE, Kyiv, O.V. Fomin Bota-
nical Garden, 18 Jul 1978, leg. Unknown collector (KWHU).

Discussion

The 157 species of smut fungi reported from Ukraine are distributed
among 27 genera, 17 families, eight orders, four classes, and two phyla
(Basidiomycota and Ascomycota). The family most represented in this study
is Ustilaginaceae (32 species), followed by Entylomataceae (30 spp.), and
Urocystidaceae (27 spp.). The genus with the highest number of recorded
species is Entyloma (30 spp.), followed by Urocystis (24 spp.), Microbotryum
(20 spp.) and Ustilago (19 spp.). Smut fungi in Ukraine parasitize 229 species
of host plants, belonging to 29 families. Most plants were reported on hosts
from families Poaceae, with 69 infected species of plants and 43 species of
parasites, Cyperaceae (35 plants / 20 parasites), Ranunculaceae (22 plants /
13 parasites), and Asteraceae (20 plants / 17 parasites). The host family dis-
tribution of Ukrainian smut fungi is in agreement with that reported for
European smut fungi (Vanky 1994). There is reason to postulate that Ukrain-
ian smut fungi developed as part of the broader Central European mycobio-
ta despite the frontier location of Ukraine on the border between Europe and
Asia. Thus, the aim of our statistical analysis was to show the connection of
Ukrainian smut biota with those of other closely related and remote coun-
tries thereby trying to answer the question, whether Ukrainian smut biota is
more closely related to Europe or to Asia. Indeed, Tripartite Similarity Index
analysis performed to compare the Ukrainian smut composition with those
of adjacent (Hungary, Poland, Slovakia) and relatively remote (Azerbaijan,
Austria, Bulgaria, Kazakhstan, Israel) countries showed strong proximity to
Central European smut mycobiota (Fig. 13). Among the regions studied here,
the highest similarity to Ukraine was Poland (T = 0.512), and the least was
Israel (T = 0.051). Moreover, the T values between Ukraine and Central Euro-
pean countries (Austria, Hungary, Poland, Slovakia) were greater than the
values between Ukraine and Asian countries (Azerbaijan, Israel, Kazakh-
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stan). The rather low similarity between Ukraine and Bulgaria is difficult to
explain. However, the results reported here could be greatly influenced by the
fact that the most highly explored region in terms of smut fungi diversity is
western Ukraine, while the Steppe region and the Crimean peninsula are
relatively poorly investigated. Our biogeographical results are a first step
towards a comprehensive analysis of biogeography of smut fungi.
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Fig. 13. Tripartite Similarity Index values for smut fungi. The height of the columns is rela-
tive to the T values.

Acknowledgements

We thank curators of herbaria CHER, KW, KWHU, LW, Herbarium of
the Department of Botany of the Taras Shevchenko National University,
Herbarium of the National Park Podilski Tovtry for giving permissions to
work with their materials, V. V. Dzhagan (Kyiv, Ukraine), O. O. Dzyunenko
(Simferopol, Ukraine), I. Olshanski (Kyiv, Ukraine), M.V. Savchenko (Donetsk,
Ukraine), M. M. Sukhomlyn (Kyiv, Ukraine), O.Y. Umanets (Hola Prystan,
Ukraine) for giving to us smut fungi specimens, I. Danylyk (Lviv, Ukraine)
for help with the identification of smutted sedges, L. M. Carris (Pullman,
USA) for discussion of the current taxonomic status of Tilletia species on
Vulpia and checking our English, V. M. Novychenko and V. I. Sapsay (Kyiv,
Ukraine) for help with the SEM photohraphs, and all of our friends who ac-
companied us during our trips.

References

Ainsworth G. C., Sampson K. (1950) The British smut fungi (Ustilaginales). C. M. I., Kew.

Alexander H. M., Thrall P. H., Antonovics J., Jarocz A. M., Oudemans P.V. (1996) Populations
dynamics and genetics of plant disease: a case study of anther-smut disease. Evolu-
tion 77: 990-996.



Sydowia 64 (2012) 297

Azbukina Z. M., Karatygin I.V. (1995) Opredelitel’ gribov Rossii. Porjadok Golovnevye. Vyp.
2. Semejstvo Tilletievye (Definitorium fungorum Rossiae. Ordo Ustilaginales. Fasc.
2. Familia Tilletiaceae). Nauka, Sankt Peterburg.

Bauer R., Oberwinkler F., Vanky K. (1997) Ultrastructural markers and systematics in smut
fungi and allied taxa. Canadian Journal of Botany 75: 1237-1314.

Begerow D., Stoll M., Bauer R. (2006) A phylogenetic hypothesis of Ustilaginomycotina
based on multiply gene analyses and morphological data. Mycologia 98: 906-916.

Bobiak G. (1907) Prychynky do mikologii skhidnoi Galychyny. Gryby okolyci Berezhan.
Zbirnyk Materialiv pryrodopysno-likarskoi sekcii Naukovogo Tovarystva im.
Shevchenka 11: 1-41.

Bondarceva-Monteverde V. N. (1922) K mikologicheskoj flore Poltavskoj gubernii. Materi-
aly po mikologicheskomu obsledovaniyu Rossii 5(4): 1-32.

Ciferri R. (1938) Ustilaginales. In: Flora Italica Cryptogama, Pars I. Fungi, Fasc. 17: 1-443.

Denchev C. M. (2001) Fungi Bulgariae 4. Classis Ustomycetes (ordines Tilletiales, Usilagi-
nales et Graphiolales).Serdicae MMI. Editio Academica Prof. Marin Drinov, Editio
Pensoft. Sofia.

Dudka I. O., Heluta V. P, Tykhonenko Y. Y., Andrianova T. V., Hayova V. P, Prydyuk M. P,
DzhaganV. V., Isikov V. P. (2004) Gryby pryrodnyh zon Krymu. Naukova Dumka, Kyiv.

Dudka I. O., Prydyuk M. P., GolubtsovaY. I., Andrianova T. V., Karpenko K. K. (2009) Gryby
ta grybopodibni organizmy nacionalnogo pryrodnogo parku Desniansko-Staroguts-
kij. Universytetska Knyga, Sumy.

DzhaganV.V,, Prudenko M. M., Heluta V. P. (2008) Gryby Kanivskogo pryrodnogo zapovid-
nyka. Kyivskij Universytet, Kyiv.

Ellis J. B., Everhart B. M. (1887) New species of Ustilagineae and Uredineae. Journal of
Mycology 3(5): 55-57. Garbowski L. (1924) Les micromyceétes de la Crimée et des
districts limitrophes de la Russie méridionale en considération spéciale des para-
sites des arbres et des arbisseaux frutiers. Bulletin Trimestiel de la Sociéte My-
cologique de France 39(4): 227-259.

Geshele E. E. (1927) Golovnevye okrestnostej Sinelnikovo. Materialy po Mikologii i Fitopa-
tologii 6: 92-95.

Gizhytska Z. (1929) Materialy do mikoflory Ukrainy. Visnyk Kyivskogo Botanichnogo Sadu
9: 92-101.

Golubtsova¥. I. (2008) Fitotrofni mikromicety pivnichno-skhidnoi chastyny Ukrainy. Sum-
DPU im. S. Makarenka, Sumy.

Grodzinska V. P. (1928) Materialy do grybnoi flory Bilocerkivshchyny (Iz robit katedry sil-
skogospodarskoji botaniky). Zapiski Bilocerkivskogo silskogospodarskogo po-
litekhnikumu 1(1): 193-200.

Gutner L. S. (1941) Golovnevye griby (po materialam A.A. Jaczevskogo). OGIZ-Selhozgiz,
Moscow-Leningrad.

Heluta V. P, Andrianova T. V., Golubtsova Y. I. (2004) Urocystis trientalis (Berk. et Broome)
B. Lindeb. — novyj dlya Ukrainy vyd sazhkovogo gryba (Ustilaginomycetes). Ukrain-
ian Botanical Journal 64(1): 30-33.

Ignataviciute M. (2000) Kulieciai (Ustilaginales). In: Lietuvos Grybai (Mycotha Lithuaniae)
4, Vilnius.

Isachenko V. (1896) O parazitnyh gribah Khersonskoj gubernii. Botanicheskie Zapiski 12:
219-244.

Jorstad I. (1963) Ustilaginales of Norway (exclusive of Cintractia on Carex). Nytt Magasin
for Botanikk 10: 85-130.

Jundzill J. (1830) Opisanie roslin w Litwie, na Wolynie, Podolu i Ukrainie dziko rosnacych,
jako i osvoionych. Wilno.

Karatygin I.V., Azbukina Z. M. (1989) Opredelitel’ gribov SSSR. Porjadok Golovnovye. Vyp.
1. Semejstvo Ustilagovye. (Definitorium Fungorum USSR. Ordo Ustilaginales. Fasc.
1. Familia Ustilaginaceae). Nauka, Leningrad.

Kaznovskyi L. (1915) Materialy po mikoflore okrestnostej m. Smely Kievskoj gubernii 1913
goda. Trudy byuro po prikladnoj botanike 8: 929-960.



298 Savchenko & Heluta: Smut fungi of Ukraine

Kochman J. (1936) Grzyby Glowniowe Polski. Ustilaginales Poloniae. Planta Polonica 4:
1-161 + 12 Pls.

Kochman J., Majewski T. (1973) Glowniowe (Ustilaginales). In: Grzyby (Mycota) 5.
Paristwowe Wydawnictwo Naukowe, Warszawa-Krakow.

Krupa J. (1888) Zapiski mykologiczne z okolic Lwowa i z Podtatrza. Sprawozdanie komisji
fizjograficznej 22: 12—47.

Krupa J. (1889) Zapiski mykologiczne z okolic Lwowa i z Karpat Stryjskich. Sprawozdanie
komisji fizjograficznej 23: 141-169.

Kukkonen I. (1963) Taxonomic studies on the genus Anthracoidea (Ustilaginales). Annales
Botanici Societatis Zoologicce-Botanice Fennice ‘Vanamo’34(3): 1-122.

Lavitska Z. G. (1949) Golovnishi parazytni gryby rajonu Kanivskogo biogeografichnogo
zapovidnyka. Trudy Kanivskogo Biogeografichnogo Zapovidnyka 8(7): 27-44.
Lavitska Z. G. (1976) Znahidka Melanotaenium euphorbiae (Lenz.) Whint. et Thirum. v

Kyivskij oblasti URSR. Ukrainian Botanical Journal 33(4): 402-403.

Lavitska Z. G. (1978) Ustilaginales u pryrodnyh i shtuchnyh fitocenozah Kyivskoi oblasti.
Ukrainian Botanical Journal 35(4): 417-418.

Lindeberg B. (1959) Ustilaginales of Sweden (exclusive of the Cintractias on Caricoideae).
Symbolae Botanicae Upsalienses 16(2): 1-175.

Liro J. I. (1924) Die Ustilagineen Finnlands I. Annales Academiae Scientiarum Fennicae,
Ser. A. 17(1): 1-636.

Liro J. I. (1938) Die Ustilagineen Finnlands II. Annales Academiae Scientiarum Fennicae,
Ser. A. 42(1): 1-720.

Lutz M.,Vanky K. (2009) An annotated checklist of smut fungi (Basidiomycota: Ustilagino-
mycotina and Microbotryales) in Slovenia. Lidia 7(2-3): 33-72.

McTaggart A. R. (2010) Systematics of the Ustilago-Sporisorium-Macalpinomyces complex
of smut fungi. PhD dissertation, Brisbane.

Moesz G. (1950) A Kdrpdt-medence iiszoggombdi (Les Ustilaginales du basin des Car-
pathes). Egyetemi Konyvkiad, Budapest.

Mordue J. E. M., Ainsworth G. C. (1984) Ustilaginales of the British Isles. Mycological Pa-
pers 154: 1-96.

Morochkovskyi S. F (1956) Materialy do mikoflory zapovidnyka Khomutovskij Step.
Ukrainian Botanical Journal 13(3): 74-86.

Morochkovskyi S. F. (1957 a) Materialy do mikoflory zapovidnyka Kam’ani Mogyly. Ukrain-
ian Botanical Journal 14(2): 60-68.

Morochkovskyi S. F. (1957 b) Novi dlya Ukrainy vydy sazhkovyh grybiv. Naukov shchorich-
nyk za 1956 rik. Biologichnyj Facultet 1956: 794-796.

Mosyakin S. L., Fedoronchuk M. M. (1999) Vascular plants of Ukraine. A nomenclaturae
checklist. National Academy of Sciences of Ukraine, M. G. Kholodny Institute of
Botany, Kiev

Namystowski B. (1914) Sluzowce i grzyby Galicyi i Bukowiny. Pamietnik Fiziograficzny 22:
1-151.

Naumov N. A., Dobrozrakova T. L. (1931) Spisok gribov sobrannyh v Krymu N. A. Nau-
movym 3-10 sentyabrya 1927 g. Materialy po Mikologii Fitopatologii 8(2): 133-136.

Piatek M. (2005 a) Catalogue of Polish smut fungi, with notes on four species of Anthra-
coidea. Polish Botanical Journal 50(1): 19-37.

Piatek M. (2005 b) Kochmania, a new genus of smut fungi and new records of cypericolous
species from Poland and Ukraine. Mycotaxon 92: 33-42.

Raciborski M. (1909) Mycotheca Polonica (Czesc. I. Nr. 1-50). Kosmos 34(10-12): 1166-1172.

Rouppert K., Wréblewski A. (1910) Zapiski grzyboznawcze z Zaleszczyk. Kosmos 35(3-4):
260-265.

Savchenko K. G., Dzyunenko O. O., Heluta V. P. (2010 a) Melanustilospora ari (Cooke)
Denchev (Urocystales) na Arum elongatum Steven v Ukraini. Ukrainian Botanical
Journal 67(6): 916-919.

Savchenko K. G., Heluta V. P. (2010 a) New records of graminicolous smut fungi in Ukraine.
Mycotaxon 113: 237-242.



Sydowia 64 (2012) 299

Savchenko K. G., Heluta V. P. (2010 b) Persha znahidka Melanotaenium cingens (Beck.)
Magnus (Melanotaeniaceae, Ustilaginales) v Ukraini. Ukrainian Botanical Journal
67(5): 721-724.

Savchenko K. G., Heluta V. P. (2010 c) New records of Microbotryum species parasitizing
Caryophyllaceae from Ukraine. Acta Mycologica 47: 163-167.

Savchenko K. G., Heluta V. P. (2011) Tolyposporium junci: a new smut fungus for Belarus.
Botanica Lithuanica 17(1): 55-57.

Savchenko K. G., Heluta V. P, Dzhagan V. V. (2011) Novi znahidky ridkisnogo sazhkovogo
gryba Microbotryum holostei (de Bary) Vanky (Microbotryomycetes) v Ukraini.
Ukrainian Botanical Journal 68(1): 122-126.

Savchenko K. G., Heluta V. P,, Umanets O.Yu. (2010 b) Sporisorium cenchri (Lagerh.) Vanky
—novyj dlya Ukrainy vyd sazhkovogo gryba (Ustilaginomycetes). Ukrainian Botani-
cal Journal 67(4): 611-614.

Savchenko K. G., Heluta V. P, Wasser S. P., Nevo E. (2010 c¢) Smut fungi of Israel: a prelimi-
nary check-list. Mycologia Balcanica 7: 111-116.

Savchenko K. G., Heluta V. P, Wasser S. P,, Nevo E. (2011) A contribution to the study of
smut fungi of Israel. Mycotaxon 118: 303-309.

Savulescu T. (1957) Ustilaginalele din R. P. Romind. I-11. , Edit. Acad, Bucuresti.

Scholz H., Scholz I. (1988) Die Brandpilze Deutschlands (Ustilaginales). Englera 8: 1-691.

Scholz H., Scholz I. (2000) Die Brandpilze Deutschlands (Ustilaginales), Nachtrag. Verhan-
dlungen des Botanischen Vereins der Provinz Brandenburg 133: 343-398.

Schwarzman S. R. (1960) Golovniovye griby (Smut fungi). In: Flora Sporovych Rastenij
Kazakhstana 2., Alma Ata.

Sredinski N. K. (1872-1873) Materialy dlya flory Novorossijskogo kraya i Bessarabii.
Zapiski Novorossijskogo obshchestva estesstvoispytatelej 2(1): 1-291.

Tranzschel V. G. (1902) Materialy dlya mikologicheskoj flory Rossii I. Spisok gribov sobran-
nyh v Krymu v 1901 g. Trudy Botanicheskogo Muzeya pri Imperatorskoj AN 1: 47—
75.

Tranzschel V. G. (1905) Materialy dlya mikologicheskoj flory Rossii I. Spisok gribov sobran-
nyh v Krymu v 1902-1903 g.g. Trudy Botanicheskogo Muzeya pri Imperatorskoj AN
2:31-47.

Tullos R. E. (1997) Assessment of similiraty indices for undesirable properties and a new
tripartite similiraty index based on cost functions. In: Mycology in sustainabledevel-
opment: expanding concepts, vanishing borders. (eds. Palm M. E., Chapela I. H.),
Parkway, Boone: 122-143.

Tullos R. E., Tullos D. C. (2004) An on-line tripartite similiraty calculator. Inoculum 55: 1-4.

Uljanishchev V. I. (1952) Mikoflora Azerbaydzhana. I. Golovnevye griby. (Fungal flora of
Azerbaijan. Smut fungi). Akad. Nauk Azerb. SSR, Baku.

Uljanishchev V. I. (1959 a) Further data on the smut fungi of Azerbaijan. Izvestija Aka-
demii Nauk Azerbaijanskoj SSR., Ser. Biologicheskih i Sel’sckohozyajstvennyh
Nauk 1959: 33-41.

Uljanishchev V. I. (1959 b) A new species of smut fungus from Azerbaijan — Tilletia sphe-
nopt Uljanish. sp. nov. Doklady Akademii Nauk Azerbaijanskoj SSR. 15: 415-418.

Uljanishchev V. 1. (1968) Opredelitel golovniovyh gribov SSSR (Key to the smut fungi of the
USSR). Nauka, Leningrad.

ValtzY.Y., Rishavi L. (1871) Spisok kollekcij miksomicetov I gribov, sobrannyh A. S. Rogo-
vichem,Y.Y. Valtzem i L. Rishavi. Zapiski Kievskogo obshchestva estestvoispytatelej
2(2): 187-189.

Vanky K. (1985) Carpathian Ustilaginales. Symbolae Botanicae Upsalienses 24(2): 1-309.

Vanky K. (1994) European smut fungi. Gustav Fischer Verlag, Stuttgart, Jena, New York.

Vanky K. (2004) Biodiversity and conservation of smut fungi (Ustilaginomycetesp.p. and
Microbotryales) reflected in Vanky, Ustilaginales exsiccata no. 1-1250. Mycologia
Balcanica 1: 175-1817.



300 Savchenko & Heluta: Smut fungi of Ukraine

Vanky K. (2011“2012%) Smut fungi of the world. APS Press, St Paul, MN.

Vanky K., Gonczol J., Téth S. (1982) Review of the Ustilaginales of Hungary, with special
regard to the results obtained after 1950. Acta Botanicae Academiae Scientiarum
Hungaricae 28: 255-2717.

Vanky K., Gonczol J., Révay A. (1988) Further six species of Ustilaginales, new to Hungary.
Acta Botanica Hungarica 34: 193-208.

Vanky K., Gonezol J., Révay A., Imre K. (1985) Seven species of Ustilaginales, new for Hun-
gary. Acta Botanica Hungarica 31: 99-112.

Vasyagina M. P. (1977) Additions to the Ustilaginales flora of Kazakhstan. Botanicheskie
Materialy Gerbarija Instituta Botaniki Akademii Nauk Kazahskoj SSR 10: 101-105.

Vasyagina M. P. (1979) Species nova generis Urocystis Rab. in Kazachstania inventa. Botan-
icheskie Materialy Gerbarija Instituta Botaniki Akademii Nauk Kazahskoj SSR 11:
84-85.

Viennot-Bourgin G. (1956) Mildious, oidiums, caries, charbons, rouilles des plantes de
France. I-11. In: Encyclopédie Mycologique 26, Paris.

Wennstrom A. (1999) The effect of systemic rusts and smuts on clonal plants in natural
systems. Plant Ecology 141: 93-97.

Wennstrom A., Ericson L. (1990) The interaction between the clonal herb Trientalis euro-
paea and the host specific smut fungus Urocystis trientalis. Oecologia 85: 238-240.

Wroéblewski A. (1912) Zapiski grzyboznawcze z okolicy Zaleszczyk. Sprawozdanie komisji
fizjograficznej 46(2): 21-27.

Wroéblewski A. (1913) Przyczynek do znajomosci grzybow Pokucia. Sprawozdanie komisji
fizjograficznej Akademii Umijetnosci w Krakowie 67: 147-178.

Wréblewski A. (1914) Przyczynek do znajomosci grzybow Podola. Sprawozdanie komisji
fizjograficznej 68: 3-15.

Wréblewski A. (1915) Spis grzyb6w zebranych na Ziemiach Polskich przez Feliksa Berdaua
i Aleksandra Zalewskiego oraz wybranych zielnikéw Komisyi Fizjograficznej Aka-
demii Umiejetnosci przez Prof. M. Raciborskiego. Sprawozdanie komisji fizjografic-
znej 49: 92-123.

Wréblewski A. (1916) Drugy przyczynek do znajomosci grzybow Pokucia i Karpat Pokuck-
ich. Sprawozdanie komisji fizjograficznej 50: 82-154.

Wréblewski A. (1922 a) Grzyby zbioru Jozefa Krupy z okolic Lwowa, Buczacza, Skolago i
Tatr. Kosmos 47(1—3): 39-51.

Wréblewski A. (1922 b) Wykaz grzybow zebranykh w latach 1913-1918 z Tatr, Pienin,
Beskidow Wschodnich, Podkarpacia, Podola, Roztocza i innych miejscowosci. Czech
I. Phycomycetes, Ustilaginaceae, Uredinales i Basidiomycetes. Sprawozdanie komis-
ji fizjograficznej 55/56: 1-50.

Zelle M. O. (1925) Grybni hvoroby Roslyn na Kyivschini v 1923-24 rr. STAZRO, Kyiv.

Zerova M.Y., Morochkovskyi S. F,, Radziyevskyi G. G., Smitska M. F. (1971) Vyznachnyk
grybiv Ukrainy. Tom IV. Basydiomitsety: Dacrymitsetalni, Tremelalni, Aurikulari-
alni, Sazhkovydni, Irzhasti. Naukova Dumka, Kyiv.

Zogg H. (1985) Die Brandpilze Mitteleuropas unter besonderer Beriicksichtigung der
Schweiz. Cryptogamica Helvetica 16: 1-277.

Zwetko P, Blanz P. (2004) The smut fungi from Austria. Doassansiales, Entorrhizales, En-
tylomatales, Georgefischeriales, Microbotryales, Tilletiales, Urocystales, Ustilagina-
les. Catalogus Florae Austriae I11/3. Biosystematics and Ecology Series 21. Osterrei-
chische Akademie der Wissenschaften, Wien.

(Manuscript accepted 25 Apr 2012; Corresponding Editor: I. Krisai-Greilhuber)



ZOBODAT - www.zobodat.at

Zoologisch-Botanische Datenbank/Zoological-Botanical Database
Digitale Literatur/Digital Literature

Zeitschrift/Journal: Sydowia

Jahr/Year: 2012

Band/Volume: 64

Autor(en)/Author(s): Savchenko K.G., Heluta V.P.

Artikel/Article: Smut fungi of Ukraine, a checklist. 281-300


https://www.zobodat.at/publikation_series.php?id=7377
https://www.zobodat.at/publikation_volumes.php?id=34730
https://www.zobodat.at/publikation_articles.php?id=184388

