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Abstract. In Vyzhnytsia National Nature Park (Chernivtsi Region, Ukraine), an invasive rust fungus Melampsoridium
hiratsukanum was recorded on the new for Ukraine host plants, A/nus glutinosa and Alnus * pubescens, the natural hybrid
of A. incana and A. glutinosa. In Europe M. hiratsukanum is currently known from Austria, Czech Republic, Denmark,
Estonia, Finland, Hungary, Germany, Italy, Latvia, Lithuania, Norway, Poland, Romania, Russia, Slovakia, Sweden,
Switzerland, Turkey, UK, and Ukraine. At present, the distribution of M. hiratsukanum in Ukraine is confined to the
Ukrainian Carpathians; however, it could not be excluded that in future it may spread into the lowland part of the
country. A list of all localities in which M. hiratsukanum was recorded in Ukraine is presented. The article is illustrated

by micrographs obtained by scanning electron microscopy.
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Introduction

For the first time in Europe, an East Asian rust fungus
Melampsoridium hiratsukanum S. Ito ex Hirats. f. was
noted in 1996 on Alnus incana (L.) Moench in Estonia
(Pdldmaa, 1997) and Latvia (Hantula, Scholler, 2013);
the following year it was found in Finland (Kurkela et
al., 1998, 1999; Hantula et al., 2009; Lilja et al. 2011)
and Lithuania (Markovskaja, 2013). Subsequently, as
a typical invasive species, it has been rapidly spreading
to the west and south. In Europe, besides the already
mentioned countries, this fungus was up to now
recorded in Austria (Rigler-Hager et al., 2003; Kruse,
2013), Czech Republic (Dietrich, 2005; Miiller,
2003), Denmark (Hantula, Scholler, 2013), Germany
(Scholler, 1999; Scholler et al., 2010; Kruse, 2013),
Hungary (Szabo, 2002), Italy (Moricca, Maresi, 2010),
Norway (Gjaerum et al., 2004), Poland (Wolczanska,
1999; Piatek et al., 2001; Mulenko et al., 2006),
Romania (Negrean, Anastasiu, 2006), Russia (Hantula,
Scholler, 2013; Bulgakov et al., 2014), Slovakia (Kokes,
2004), Sweden (Gjaerum et al., 2004; Hantula, Scholler,
2013), Switzerland (Meier et al., 2003), Turkey (Sert,
Sumbul, 2005), UK (Stringer, 2010; Hantula et al.
2012), and Ukraine (Tykhonenko, 2011; Tykhonenko,
Heluta, 2014).

The aims of this publication are to inform about
records of M. hiratsukanum on the new for Ukraine host
plants and collate the information on currently known
localities of this fungus in Ukraine.
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Matherials and methods

Specimens collected in the field were labelled and
dried for further treatment. Urediniospores mounted
in water and/or lactic acid were investigated by
light microscopy under Primo Star microscope and
AxioVision 4.7 software, used as well for measurements
of microstructures. For scanning electron microscopy
samples were coated with an ultrathin coating of gold
by ion beam sputtering unit JFC-1100. Images were
obtained by scanning electron microscope JEOL JSM-
6060 LA.

The specimens are deposited in Mycological
Herbarium of M.G. Kholodny Institute of Botany,
National Academy of Sciences of Ukraine (KW).

Results and discussion

According to literature data, M. hiratsukanum was
observed in Scotland and Ireland as early as the
beginning of the 20™ century (Wilson, Henderson,
1966), but from later publications (Roll-Hansen, Roll-
Hansen, 1981; Henderson, Bennell, 1979) it was shown
that the parasite of birch, M. betulinum (Pers.) Kleb., can
also infect alder and that all previously known European
records of the rust on A/nus Mill. belong to this species.
Studies using molecular phylogenetic methods (Hantula
et al., 2009) confirmed that M. hiratsukanum appeared
in Europe in the mid-1990s, while in the UK (Scotland)
on Alnus glutinosa (L.) Gaertn. occurs endemic rust
indistinguishable from M. betulinum. It should be noted
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that several records of M. betulinum on A. glutinosa were
also reported for Belgium (Vanderweyen, 2010). The
rust of alder is also known from New Zealand, but as
it was shown by molecular phylogenetic analysis, the
pathogen there is M. betulinum, not M. hiratsukanum
(McKenzie et al., 2013).

Most records of M. hiratsukanum in Europe are
reported on A. incana. On A. glutinosa this fungus
occurs much less frequently; moreover, in many cases
it was recorded on seedlings (Pigtek et al., 2001), in
forest nursery (Szabo, 2002), or in close proximity to
infected plants of A. incana (Miiller, 2003 Markovskaja,
2013). In Germany it was collected on Duschekia
alnobetula (Ehrh.) Pouzar (syn. A. viridis (Chaix)
DC.) (Kruse, 2014), in Turkey — on A. orientalis
Decne. (Sert, Sumbul, 2005). There are two records of
M. hiratsukanum on Betula pubescens Ehrh. in the UK,
confirmed by molecular methods (Lane et al., 2013).
In Ukraine, M. hiratsukanum was first reported from
Gorgany Nature Reserve on A. incana in the end of
August 2010 (Tykhonenko, 2011). In subsequent years
on the same host plant more samples were collected in
other parts of the Ukrainian Carpathians (see a list at
the end of the article). During mycological surveys in
Vyzhnytsia National Nature Park (Chernivtsi Region)
on 23—24 August 2015, the development of this fungus
was noted on A. glutinosa and Alnus % pubescens Tausch
(a natural hybrid of A. incana and A. glutinosa). On both
of these species, the rust was observed in the immediate
proximity to heavily infected plants of A. incana. The
morphological features of the fungus on A. glutinosa and
Alnus X pubescens are consistent with the diagnosis of
M. hiratsukanum and distinct from the close species,
M. betulinum. In particular, the entire surface of its
urediniospores is covered with more or less uniform
spines, while in M. betulinum the spines gradually
decrease in size from the base to the upper part of spore
so that its top is a free of spines smooth area (Figure, b,
d, f). Furthermore, ostiolar cells of uredinium are much
longer (up to 40 um on A. glutinosa and up to 46 um
on Alnus % pubescens) than those of M. betulinum (up
to 20 um) (Figure, a, c, e). Urediniospores size in our
specimens of M. hiratsukanum (18.2—25.1 x 8.8—10,6
um on A. glutinosa and 19.0—26.4 %< 9.2—13.1 um on
Alnus X pubescens) are slightly smaller than those of
M. betulinum on Betula pubescens Ehrh. (20.6—29.0
x 9.0—12.0 um) in a specimen collected in the same
region of the Ukrainian Carpathians. According to our
observations ostiolar cells obviously play an important
role in the release of urediniospores: in response to
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humidity changes, they bend and unbend to close and
open the mouth of uredinium.

At present, the distribution of M. hiratsukanum in
Ukraine is confined to the Ukrainian Carpathians;
however, it could not be excluded that in future the
fungus may spread into the lowland part of the country.
This rust causing premature defoliation, which certainly
affects the physiological state of plants, is of significant
environmental importance in riparian habitats.

Alist of currently known localities of Melampsoridium
hiratsukanum S. Tto ex Hirats. f. in Ukraine.

On Alnus incana (L.) Moench.

Chernivtsi Region

Putyla District. Cheremoskyi National Nature Park,
Perkalabske environmental parcel, forest on the bank
of Sarata river, N 47°48' E 24°57', 27.09.2014, leg.
1.0. Dudka, KW 70526; the same place, 20.08.2015, leg.
V.P. Heluta, KW 70530, KW 70531; Perkalab, N 47°48’
E 24°57', 18,19.08.2015, leg. V.P. Heluta, KW 70527,
KW 70529; the same place, near buildings, N 47°48" E
24°57',19.08.2015, leg. V.P. Heluta, KW 70528.

Vyzhnytsia District: Vyzhnytsia National Nature Park,
Solonetske environmental parcel, near Chereshenka
village, road along brook, N 48°11' E 25°15,
23.08.2015, leg. V.P. Heluta, KW 70532, KW 70533;
bank of Lekechi river near Lopushna village, N 48°06’
E 25°16',07.09.2013, leg. 1.0. Dudka, KW 70515; bank
of Stebnyk river, N 48°08’ E 25°15', 06.09.2013, leg.
1.0. Dudka, KW 70514; young mixt forest near foot of
the Kichera Mountain, N 48°11' E 25°16', 11.09.2013,
leg. 1.0. Dudka, KW 70519; Sukhyi area, road along
Malyi Sukhyi brook, N 48°09' E 25°15', 12.09.2013, leg.
1.0. Dudka, KW 70520.

Ivano-Frankivsk Region

Kosiv District: outskirts of Kosiv, climb on the
Kamianysty Ridge, N 48°18' E 25°02', 11.09.2013,
leg. V.P. Heluta, KW 70518; outskirts of Pistyn village,
N 48°21" E 25°01", 06.09.2013, leg. V.P. Heluta,
KW 70513; outskirts of Yavoriv village, climb on the
Ternoshora mountain, N 48°14' E 28°55’, 10.09.2013,
leg. V.P. Heluta, KW 70516, KW 70517.

Nadvirna District.: Gorgany Nature Reserve,
Chernykivske Department, Novobudova, N 48°24'
E 24°22', 09.09.1914, leg. V.P. Heluta, KW 70521;
near office of the Gorganske Department, N 48°29",
E 24°16°, 26, 27, 28.08.2010, leg. Yu.Ya. Tykhonenko,
KW 70505, KW 70506, KW 70509; the same place,
11.09.2014, leg. V.P. Heluta, KW 70522; right bank
of Bystrytsia Nadvirnianska river, near office of the
Gorganske Department, 29.08.2010, N 48°29',
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Melampsoridium hiratsukanum on Alnus glutinosa: a — ostiolar cells of uredinium, b — urediniospores. M. hiratsukanum on
Alnus % pubescens: ¢ — ostiolar cells of uredinium, d — urediniospores. M. betulinum on Betula pubescens: e — ostiolar cells of
uredinium, f— urediniospores. Scale bars — 10 um
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E 24°16°, leg. Yu.Ya. Tykhonenko, KW 70510,
KW 70511; forest compartment no.14, 26.08.2010,
leg. V.P. Heluta, KW 70507; forest compartment
no. 2, N 48°29°, E 24°16", 31.08.2010, leg. Yu.Ya.
Tykhonenko, KW 70512; in the vicinity of the Reserve,
Maksymets village, bank of Bystrytsia Nadvirnianska
river, N 48°30", E 24°17", 28.08.2010, leg. V.P. Heluta,
KW 70508.

Verkhovyna  District:  Verkhovynskiy = National
Nature Park, Perkalaba environmental parcel, bank
of Maskotyn brook, N 47°48" E 24°55', 24.09.2014,
leg. 1.0. Dudka, KW 70525; forest on the left bank
of Perkalab river, N 47°47" E 24°56', 21.09.2014, leg.
1.0. Dudka, KW70524; bank of Pryluchensky brook, N
47°47' E 24°55',22.09.2014, leg. 1.0. Dudka, KW'70523.

Yaremcha town council: Carpathian National Nature
Park, Vorokhta environmental parcel, alder and
spruce bog forest, N 48°14" E 24°37', 13.09.2015, leg.
1.0. Dudka, KW70534.

On Alnus glutinosa (L.) P. Gaertn.

Chernivtsi Region
Vyzhnytsia  District. near Chereshenka village,
Vyzhnytsia National Nature Park, Solonetske

environmental parcel, N48°11' E25°15',23,24.08.2015,
leg. V.P. Heluta, KW 70535, KW 70536.

On Alnus % pubescens Tausch

Chernivtsi Region
Vyzhnytsia District. near Chereshenka village,
Vyzhnytsia National Nature Park, Solonetske

environmental parcel, along brook, N 48°11" E 25°15’,
23.08.2015, leg. V.P. Heluta, KW 70537.
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Tuxonenko 10.4., Iemora B.I1., Aynka 1.0. Hosi
3HAXIiAKM iHBasiitHoro rpuda Melampsoridium hiratsukanum
(Pucciniales) B Ykpaiui. — YKp. 60TaH. XXypH. — 2016. —
73(4): 385—389.

Iucturyt 60otaniku iM. M.I. XononHnoro HAH VYkpainu
ByJ. TepemeHkiBcbka, 2, M. Kuis, 01004, Ykpaina

[ToBimomiisieThCs MpO 3HAXiAKW Ha Teputopii HallioHasibHO-
ro TIPUPOIHOTO NapKy «BrkHuibkuit» (YepHiBelbka o0II.,
YkpaiHa) iHBa3ziiiHoro ipxactoro rpuda Melampsoridium hi-
ratsukanum Ha HOBUIX IUTST YKpaTHU XUBWIBHUX POCTUHAX —
Alnus glutinosa i Alnus * pubescens, IpupomIHOMY TiOpuMIi
A. incanai A. glutinosa. Huui B €Bponi M. hiratsukanum Bino-
muii 3 ABctpii, Benukoopuranii, danii, Ectonii, Itanii, JIaT-
Bii, JIurBu, Himeuunnu, Hopgerii, [Tonbuti, Pocii, PymyHii,
CrnoBauunnu, TypeuunHu, YropivHu, Ykpainu, Oinnsgumii,
Yecpkoi pecnyostiku, Llseiinapii Ta LBewuii. Ha croronni
nomupeHHss M. hiratsukanum B YKpaiHi 0OMeXy€eTbCs peTi-
oHOM YkpaiHcbkux Kapmnat, xoua B MaiiOyTHbOMY, 3 OIJISITY
Ha OCBOEHHS LIMM TpUOOM A. glutinosa, He MOXHa BUKJIIOYA-
TU MOr0o pO3MOBCIOKEHHS i HA PIBHUHHY YaCTUHY KpaiHU.
HaBeneHo cnycok ycixX JIOKAJTETiB, y TOMY YMCi JeKiabKa
HOBUX, Y SIKUX B YKpaiHi OyB BiamiueHuit M. hiratsukanum.
Po6orta imtocTpoBaHa MikpodoTorpadisiMu, OTpUMaHUMU 3a
JIONIOMOTOI0 CKaHYBaJIbHOTO €JIEKTPOHHOTO MiKPOCKOTIA.

KumouoBi ciioBa: ipxxacti rpudu, Alnus glutinosa, Alnus x
pubescens, Kapnatu, nommpeHHs, MopdoJioris

Tuxonenko F0.4., Temora B.I1., Aynka U.A. HoBble
HaXOJKH B YKpauHe HHBa3HOHHOTO rpuda Melampsoridium
hiratsukanum (Pucciniales). — Ykp. 6otaH. xypH. — 2016. —
73(4): 385—389.

Hucturyr 6otanvku umenu H.I. Xonognoro HAH
YKpauHbl

yi. TepemienkoBckas, 2, . Kues, 01004, YkpauHa

Coob1aetcs o HaxXoXIeHUU Ha Tepputopun HanroHnanpHo-
ro NpupoaHoro napka «BerkHULIKUI» (YepHoBULIKas 00.,
YKpanHa) MHBa3MOHHOTO pxKaBYMHHOTO Tpuba Melampso-
ridium hiratsukanum Ha HOBBIX JJs YKpauWHbl MUTAIOIIMX
pacrenusix — Alnus glutinosa n Alnus X pubescens, mpupon-
HOM rubpune A. incana v A. glutinosa. Ha cerogust B EBpore
M. hiratsukanum wn3BecteH U3 ABcTpuu, Benukodpuranuu,
Benurpuu, Iepmanuu, Jdanuu, Wrtanuu, JlatBuu, JIUTBHI,
Hopseruu, IMonsmmu, Poccuu, Pympinuu, CroBakuu, Typ-
v, YkpauHbl, @PuangHauu, Yemickoil pecmyOauKH,
[Beitiapum, LBeruu u DcroHuu. B Hacrosee BpeMst
pacnipoctpaHeHue M. hiratsukanum B YKpauHe OTpaHMYU-
BaeTcsl perMoHOoM YkpauHckux KapmaT, xoTst B Oyayiuem,
VUUTBIBasi OCBOCHUE ITUM TpuboMm A. glutinosa, Hemb3s
HUCKJTIOYUTh BO3MOXHOCTh €r0 MPOHUKHOBEHUSI U Ha paB-
HUHHYIO YacTb cTpaHbl. [IprBeaeH CrUCOK BCeX JOKaIUTe-
TOB, B TOM YHCJIe HECKOJIBKO HOBBIX, B KOTOPBIX B YKpauHe
Obl1 oT™MeueH M. hiratsukanum. PaboTa uitocTpupoBaHa
MUKpodoTOrpadusiMu, MOTYYEHHBIMU C MIOMOILBIO CKAHU-
PYIOIIETO IeKTPOHHOTO MUKPOCKOTIA.

Kiouesble cjioBa: p>xxaBUMHHbIE TPUOBI, Alnus glutinosa,
Alnus % pubescens, Kapmnatsl, paclipocTpaHeHue,
MopdOoI0THS
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