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Abstract. Epiphytotic development of the rust fungus Pucciniastrum symphyti was recorded in May 2016 near Myropil town
(Zhytomyr Region, Romaniv District, Ukraine) on Symphytum cordatum. In Ukraine P. symphyti was reported on S. cordatum,
S. officinale, and only once on S. microcalyx. Most records are confined to the west of the country and the dates of collections
generally vary from late spring to early summer. We found P. symphyti at the easternmost edge of the range of S. cordatum.
Despite a wide distribution of S. officinale throughout the country, P. symphyti was not recorded in Ukraine on this species for
more than 80 years. Hitherto, the fungus was reported for Europe, the Caucasus and Asia Minor. Due to systemic infection,
P. symphyti can overwinter in rthizomes of comfrey and therefore does not need aecial host plants for its reproduction. However,
the general range of P. symphyti does not follow the geographical pattern of the Symphytum species richness, since there are only
few its records in the diversity centre of this genus, but mainly reflects the distribution of its aecial host, Abies alba. The article

is illustrated by original micrographs.
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Introduction

Pucciniastrum symphyti (DC.) McKenzie & Padamsee
in uredinial and telial stages parasitizes several species of
the genus Symphytum L., and in aecial stage — of Abies
Mill. Previously this fungus was known as Melampsorella
symphyti (DC.) Bubak but recent phylogenetic analysis
has shown that it should be recombined in the genus
Pucciniastrum G.H. Otth (Padamsee, McKenzie,
2014). Pucciniastrum symphyti is one of not so numerous
rust species of predominantly European distribution with
a few records from the Caucasus and Asia Minor. The
genus Symphytum comprises approximately 40 species of
the family Boraginaceae originally distributed in Eurasia
fromthe UK, France and Spain in the west to West Siberia,
Iran and Israel in the east. The Pontic province is a centre
of species diversity and probably a centre of origin of the
genus (Hacioglu, Erik, 2011). In Ukraine ten species
of comfrey are recorded (Mosyakin, Fedoronchuk,
1999), but only S. officinale L. is widespread throughout
the country. In Ukraine P. symphyti was observed on
S. officinale, S. cordatum Waldst. & Kit. ex Willd. and
S. microcalyx Opiz. All previous records on S. cordatum
were confined to the Carpathians.
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The aim of this publication is to report the first records
of P. symphyti on S. cordatum from the lowland part of
Ukraine and to provide some data on its occurrence in
this country.

Materials and methods

Systemically infected plants of S. cordatum were collected
1.6 km to the north of Myropil town (Zhytomyr Region,
Romaniv District, Ukraine) in a forested floodplain of
the small river Fastivka, a right tributary of the river Sluch.
The canopy is composed primarily of Alnus glutinosa
Mill. and Populus nigra L. The shrub level mainly
consists of Swida sanguinea (L.) Opiz and Corylus
avellana L. The herbaceous level is dense, with total
projective cover of 90—95%. Symphytum cordatum is the
dominant species with projective cover 40—45%. This
level also includes Aegopodium podagraria L. (10—15%),
Galium aparine L. (10—15%), Ficaria verna Huds. (10—
15%), Anemone nemorosa L. (8—10%), Chaerophyllum
aromaticum L. (3—5%), Lamium maculatum L. (1-3%),
Myosoton aquaticum (L.) Moench (1-3%), etc. The
specimens were studied under a dissecting microscope,
labelled and dried for further treatment. Urediniospores
mounted in water or lactic acid were investigated by
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light microscopy. Photomicrographs were taken under
Primo Star microscope, Canon A300 digital camera and
AxioVision 4.7 software, used as well for measurements
of microstructures. For scanning electron microscopy,
samples were covered with an ultrathin coating of gold
by ion beam sputtering unit JFC-1100. Images were
obtained by scanning electron microscope JEOL JSM-
6060 LA.

Analysis of general distribution is based on the data
from bibliographic sources and databases available
through the Internet, including GBIF Portal (GBIF
Secretariat, 2018), USDA Fungal Database (Farr,
Rossman, 2018), etc.

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

Results and discussion

Epiphytotic development of Pucciniastrum symphyti
was recorded in May 2016 along a small tributary of
the Sluch river. Morphological features of uredinial
stage of the collected specimen match their description
in the most relevant monographs and handbooks of
the rust fungi (Savulescu, 1953; Wilson, Henderson,
1966; Majewski, 1977). A diagnosis (characteristics
of spermogonial, aecial and telial stages are based on
literature data), and original illustrations of the species,
data on its distribution, morphology and phenology are
provided below.

Pucciniastrum symphyti (DC.) McKenzie &
Padamsee, in Padamsee & McKenzie, Phytotaxa 174(3):
228. 2014. — Uredo symphyti DC., Encycl. Méth. Bot.
8: 232. 1808. — Melampsorella symphyti Bubak,
Ber. dt. bot. Ges. 21: 356. 1903. — Melampsora symphyti
(DC.) Legg, Vasculum 81(1): 41. 1996. — Thekopsora
symphyti (DC.) J. Milill., Czech Mycol. 62(1): 97. 2010.

Spermogonia on the lower, rarely on the upper side
of needles, subcuticular, orange. Aecia on the lower
side of needles in two rows; peridium whitish, short-
cylindrical, oftenslightly flattened laterally, up to 0.7 mm
long, delicate, opening at the apex, rapidly destroyed.
Aecciospores globose, broadly ellipsoidal, ovoid, often
slightly irregular, 25—40 % 20—30 pm; cell wall is thin,
colorless, densely covered with small cylindrical warts
1.5—2.5 pm height. Uredinia on the lower side of the
leaves, more or less densely cover the entire surface of
the leaf (Fig. 1, a), rounded, up to 0.4 mm in diameter,
initially vesicular, covered with epidermis and peridium,
after their destruction, pulverulent, yellow-orange
(Fig. 1, b, ¢); urediniospores globose, ovate, pyriform,
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ellipsoidal or irregularly elongate, 22—36 X 18—26 um;
cell wall is about 1 pum thick, with spacing 2—3 pum
covered with small spines (Fig. 1, d, e, f). Telia cover
significant part of the lower surface of leaves, white
or pink. Teliospores inside epidermal cells, mostly
numerous and densely packed, 11—18 x 9—15 um; cell
wall colorless or slightly yellowish, slightly thickened,
smooth.

Distribution in Ukraine (see also Fig. 2)

On Symphytum cordatum Waldst. & Kit. ex Willd.:
Ivano-Frankivsk Region, Tlumach, 48°51' N, 24°59' E,
04.1914 (Wroblewski, 1916); Maniava, 48°39" N,
24°21" E, 17.05.1988, leg. Yu.Ya. Tykhonenko
(KW-M 70945); Kniazhdvir, 48°34" N, 24°53' E,
05.1912  (Wroblewski, 1913, 1916); Molodiatyn,
48°31" N, 24°50" E, 05.1914 (Wroblewski, 1916);
Pistyn, 48°20" N, 25°03" E, 16.05.1988, leg. Yu.Ya.
Tykhonenko (KW-M 70946); Lanchyn, 48°32" N,
24°45" E, 05.1914 (Wroblewski, 1916); Chornohora,
Pozhyzhevska mountain, 48°08" N, 24°31" E, 06—
08.1910 (Chmielewski, 1910). Lviv Region, Pidhirtsi,
49°15' N, 23°55" E, 22.05.1917 (Petrak, 1925). Ternopil
Region, Buchach, 49°03' N, 25°22" E (Namystowski,
1911). Zakarpatska Region, Shyrokyi Luh, 48°12" N,
23°45" E, 16.06.1954, leg. M.E Smitska (KW-M
22642). Zhytomyr Region, Myropil, 50° 08" 33" N, 27°
41'23" E, 03.05.2016, leg. O.0. Orlov (KW-M 70947).
On S. microcalyx Opiz: Ternopil Region, Zalishchyky,
48°39' N, 25°44' E (Rouppert, 1911). On S. officinale L.:
Chernihiv Region, Irzhavets, 50°52" N, 32°33" E,
05.08.1916 (Bondartseva-Monteverde, 1921); Pryluky,
50°35' N, 32°23" E (Transhel, 1939). Ivano-Frankivsk
Region, Chernelytsia, 48°48' N, 25°25" E, 16.07.1913
(Wroblewski, 1914). Kharkiv Region, Kharkiv, 50°00" N,
36°13" E, (Transhel, 1939). Khmelnytskyi Region,
Kamianets-Podilskyi, 48°40" N, 26°34" E, 15.05.1927,
leg. Panasiuk. Kyiv Region, Bila Tserkva, 49°47" N,
30°07" E (Transhel, 1939), 22.05.1928 (Hrodzinska,
1929). Lviv Region, Obroshyne, 49°47" N, 23°52" E,
07.07.1917 (Wréblewski, 1922). Ternopil Region,
Zalishchyky, 48°39' N, 25°44" E (Rouppert, 1911).

General distribution. Furope: Austria, Belgium,
Bulgaria, Czech Republic, Denmark, Estonia, Finland,
France, Germany, Greece, Hungary, Italy, Lithuania,
Netherlands, Norway, Poland, Romania, Russia,
Slovakia, Slovenia, Sweden, Switzerland, Ukraine,
United Kingdom; Asia: Armenia, Georgia, Turkey.

Due to systemic infection, P. symphyti can
overwinter in rhizomes of comfrey and therefore does
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Fig. 1. Pucciniastrum symphyti: a —
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Fig. 2. Distribution of Pucciniastrum symphyti in Ukraine

not need aecial host plants for its reproduction (Wilson,
Henderson, 1966). However, the general range of
P. symphyti does not follow geographical pattern of the
Symphytum species richness since there are only few its
records in the diversity centre of this genus, but mainly
reflects the distribution of its aecial host Abies alba Mill.

In Ukraine P. symphyti was observed on S. cordatum,
S. officinale and only once on S. microcalyx. Most
records are confined to the west of the country and
the dates of collections generally vary from late spring
to early summer. Symphytum cordatum is distributed
mostly in the Carpathians and surrounding areas
(the Czech Republic, Hungary, Poland, Romania,
Slovakia, and Ukraine). In Ukraine there are some
isolated populations of this species at a considerable
distance from the Carpathians (Khmelnytsky, Ternopil,
Zhytomyr regions) (Kobiv, 2007). We found P. symphyti
at the easternmost edge of the range of S. cordatum.
Despite wide distribution of S. officinale throughout the
country, P. symphyti was not recorded in Ukraine on this
species for more than last 80 years.
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Tuxonenko 10.4.1, Opnos O.0.? Ilommpenns Pucciniastrum
symphyti (Pucciniales) B Yxpaini. Yxp. 60T. XxypH., 2018,
75(5): 441—445.

TactutyT 60Taniku iMm. M.I. Xomomnoro HAH VYkpainu
ByJ1. TepemeHkiBcbKa, 2, Kuis 01004, Ykpaina

TTomicekuii dinian YKpaiHCbKOT0 HayKOBO-IOCTiTHOTO
IHCTUTYTY JIiICOBOTO IrOCIIOIApCTBA Ta arpojiicoMmestiopattii
(YkpHIJITA) im. .M. Bucoupkoro

Bys1. HeckopeHux, 2, c. osxuk 10004,

Kutomupcbkuii p-H, ZKutomupcebKka 00:1., YKpaiHa

Ykp. 60T. xypH., 2018, 75(5)

Y tpasni 2016 p. 6insg cmT Mupomiias (2Kutomupcbka 0011.,
VYkpaina) Ha Symphytum cordatum Gyno BigMmiueHo eridito-
TiiHUI pO3BUTOK ipxKactoro rpuba Pucciniastrum symphyti.
B Yxpaini P. symphyti BinmiuaBcst Ha S. cordatum, S. offici-
nale i omHOpa30Bo Ha S. microcalyx. BinpiicTh 3pa3KiB 0y10
3i0paHO Ha 3axoii KpaiHu i Jatv 300py B OCHOBHOMY Bij-
HOCSITbCSI IO TIepioay BiJ Mi3HbOI BECHM 10 PAaHHbOTO JIiTa.
Hama 3naxinka P. symphyti po3TailioBaHa Ha CXiJHili Mexi
apeany S. cordatum. He3Baxaloun Ha IIMPOKE PO3MOBCIO-
IKeHHS S. officinale 1o Bciit Kpaini, P. symphyti Ha IboMy
BUIIi B YKpaiHi He peecTpyBaBcs MPOTIroM mmoHan 80 ocTaH-
Hix pokiB. Lleit Bua rpuba nomupenuii B €spori, Ha KaBkasi
Ta B Mauiit A3ii. 3aBAsiKu CUCTEMHOMY XapaKTepy ypaKeH-
Hs P. symphyti 31aTHWII TTepe3MOBYBAaT B KOPEHEBMIIAX
>KMBOKOCTY, 1 TOMY He MOTpebye eliaabHOro rocronapst aJist
cBOro BigHOBIeHHS. [IpoTe xapakrep 3arajJbHOTO TIOIIH-
peHHs P. symphyti He TIOB'I3aHMI1 i3 perioHaMM HAWBUIIIOTO
BUIIOBOTO Pi3HOMAaHITTS pony Symphytum (y LIeHTpi pi3HOMa-
HITHOCTI BiIMiueHO JMIlIe KiJibKa 3HaXiZoK), a B OCHOBHOMY
BimoOpaxKye MOUIMPEHHS MOro eliajlbHOrO XUBUTENST Abies
alba. CtatrTs i10CTpOBaHA OPUTiHATBHUMU MiKpodoTorpa-
dissMu.

KorouoBi ciioBa: rommpeHHs1, MopgoJIoris, ipXacTi rpuou,
Symphytum cordatum

Tuxonenko FO.4. !, Opios A.A.? PacnpocTpaHeHue
Pucciniastrum symphyti (Pucciniales) B Ykpaune.
VKp. 60T. XypH., 2018, 75(5): 441—-445.

'"Mucturyt 6otanuku uMm. H.I. Xonoanoro HAH Ykpausbr
yi. TepemenkoBckas, 2, Kues 01004, Ykpauna

Tlonecckuii prman HayuyHo-uccie10BaTe1bcKoro
WHCTUTYTA JIECHOTO XO3STICTBA U arpoJIeCOMETNOPAIiU
(YkpHUHNJIXA) um. I'H. Bricoiikoro

yi1. Heckopenbix, 2, ¢. Jlosxuk 10004, 2KutoMupckuii p-H,
Kuromupckas 00:1., YkpauHa

B mae 2016 . BOm3u nrr Muponois (JKutomupckas o0i1.,
YkpawuHa) Ha Symphytum cordatum OBUIO OTMEYEHO
3MU(GUTOTUIIHOE pa3BUTUE PXKaBYMHHOTO rpuda Puccinias-
trum symphyti. B Ykpaune P. symphyti ormevascs Ha S. corda-
tum, S. officinale v onHaxnbI Ha S. microcalyx. BoabIIMHCTBO
00pa3oB ObLIO COOpaHO HA 3arajie CTpaHbl U JaThl cOOpa B
OCHOBHOM OTHOCSITCSI K TIEPUOMY OT TIO3IHEW BECHBI 10 paH-
Hero nieta. Hamra Haxonka P. symphyti HaXoquTCsl Ha BOCTOY-
HO# rpaHule apeana S. cordatum. HecMOTpst Ha LLIMPOKOE
pacnipoctpaHeHue S. officinale mo Bceii ctpaHe, P. symphyti
Ha 3TOM BMIE B YKpanHe He perMCTPUPOBAJICS Ha IMPOTSIKeE-
Huu 6ojiee yeM 80 mocyieaHuX JeT. DTOT BU rpuda pacipo-
crpaHeH B EBporie, Ha KaBkase u B Manoit A3uu. biarogaps
CHUCTEMHOMY XapaKTepy Topaxenust Bun P. symphyti cioco-
OeH Mepe3rMOBbIBaTh B KOPHEBUIIIAX OKOITHUKA, U TIOTOMY
HE HYXJAeTcsl B SLMAJIBHOM XO3SMHE IS CBOETO0 BO300-
HoBJeHUs1. OmHaKO, XapakTep OOIIEero pacrpoCcTpaHEeHUs
P. symphyti He cBsI3aH ¢ perMoHaMu HaMBBICILIETO BUJIOBOTO
pazHooOpasust poma Symphytum (B LeHTpe pa3HOOOpas3us
OTMEUYEHO JINIIb HECKOJIBKO HAXOM0K), a B OCHOBHOM OTpa-
>KaeT pacrpoCcTpaHEeHUE ero UATBHOr0 MUTAIOLIETO pacTe-
Hust Abies alba. CtaTbsi UJUTIOCTPUPOBAHA OPUTMHATBHBIMU
MUKpodoTorpadpusamu.

KiroueBsle ¢j10Ba: pacrnpocTpaHeHue, Mopgoiorus,
pXaBYMHHbBIE IpUOLL, Symphytum cordatum
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