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FIRST RECORDS OF TELEOMORPH OF AN INVASIVE FUNGUS ERYSIPHE MACLEAYAE

(ERYSIPHALES) IN UKRAINE

Introduction

A powdery mildew fungus

Heluta V.P,, Kovalchuk V.P.,, Chumak P.Ya. First records of teleomorph of an invasive fungus Erysiphe macleayae
(Erysiphales) in Ukraine. Ukr. Bot. J., 2016, 73(3): 268—272.

Abstract. It is reported that in 2015 an invasive powdery mildew fungus, Erysiphe macleayae (Erysiphales, Ascomycota),
formerly known in Ukraine only in its anamorph stage, began to form mature fruiting bodies on Chelidonium majus
and Macleaya microcarpa (Papaveraceae). Morphologically, they are almost identical to the chasmothecia of Slovak
specimens. Ukrainian materials are also similar to E. macleayae samples described from China although having slightly
larger chasmothecia and slightly smaller asci and ascospores. Teleomorph of the fungus was found in three localities
in the city of Kiev and Kiev Region. Another species of Macleaya, M. cordata, was infected only by the anamorph of
E. macleayae. The specimens studied are stored in the National Herbarium of M.G. Kholodny Institute of Botany,
National Academy of Sciences of Ukraine (KW). The authors assume that formation of fruiting bodies of E. macleayae
may be caused by an extremely hot summer in 2015. Another possible explanation is that a new biotype of E. macleayae
has migrated from South Asia into Ukraine and subsequently formed mature chasmothecia through the sexual process
with the indigenous European populations of the fungus.
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rope. This fungus was reported under different names,
such as Oidium sp., Pseudoidium sp., E. cruciferarum

Erysiphe macleayae .
Opiz ex L. Junell, and E. macleayae (Blumer, 1967;

RY. Zheng & G.Q. Chen (Erysiphales, Ascomycota)
was described (Zheng, Chen, 1981) from China as a
parasite of Macleaya cordata (Willd.) R. Br. (Papavera-
ceae). Recently, it has been reported (Jiang et al., 2015)
that in China the fungus also infected Chelidonium ma-
Jjus L., another representative of Papaveraceae, forming
fruiting bodies (chasmothecia). At the same time, there
are many reports of anamorphic powdery mildew on
C. majus, M. cordata and M. microcarpa Fedde in Eu-
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Amano, 1986; Grigaliunaite, 1990; Dynowska et al.,
1999; Jankovics, 2007; Ale-Agha et al., 2008; Jankov-
ics et al., 2008; Schmidt, Scholler, 2011; Park et al.,
2012; Pastir¢akova, Pastir¢ak, 2013). Molecular studies
showed that this fungus, in any case collected in recent
years, belongs to E. macleayae (Park et al., 2012; Jiang
et al., 2015; PastirCakova et al., 2016). Since 2007, it
occurs every year in Ukraine (Heluta, Kravchuk, 2015).
However, until 2015, fruiting bodies of the fungus were
not observed here.
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Materials and methods

In the autumn of 2015, powdery mildew samples
on Chelidonium majus and Macleaya microcarpa,
which contained not only mycelium, conidia and
conidiophores, but also fruiting bodies, were collected
in Kyiv and Kyiv Region. At the same time, on
M. cordata only anamorphic stage of this fungus was
found. The studied materials are listed below, following
the characteristics of E. macleayae anamorph and
teleomorph. The specimens are stored in the National
Herbarium of M.G. Kholodny Institute of Botany,
National Academy of Sciences of Ukraine (KW). The
fungus was studied and photographed under a light
microscope «Primo Star» (Carl Zeiss, Germany) with
the camera «Canon A 300» and the software «AxioVision
4.7». Only herbarium specimens were used. The
mycelium, conidiophores and conidia removed from
the surface of infected leaves by a transparent adhesive
tape. To restore shape and size, a piece of tape with these
fungus structures was put in a droplet of 40 % lactic acid
solution on a microscope slide (sticky side up), covered
with a cover glass, gently heated to boiling point, then
examined under the light microscope. Chasmothecia
were prepared and studied in a drop of distilled water.
Digital data were treated statistically when n was > 30
for each character.

Results and discussion

Asnoted by R. Cook and U. Braun (2012), E. macleayae
is characterized by very small fruiting bodies with long
appendages and large ascospores. Morphologically,
Ukrainian materials are almost identical to Slovak
specimens of this fungus, which have recently been
reported by Pastiréakova et al. (2016). Our samples are
also close to the specimens of E. macleayae described
from China (Zheng, Chen, 1981) although having
slightly larger chasmothecia and smaller asci and
ascospores. Below are description of the holomorph of
the fungus and corresponding illustrations (Figure).

Erysiphe macleayae R.Y. Zheng & G.Q. Chen, Sy-
dowia 34: 290. 1981

Mycelium at first greyish, very thin, not conspicu-
ous, mostly on the upper side of the leaf, on the un-
derside almost absent, then forming circular to irreg-
ular white patches, later confluent, also on stems and
infructescences. Hyphae branched, septate, hyaline,
thin-walled. Hyphal appressoria two times lobed to nip-
ple-shaped, solitary or opposite doubled. Conidiophores
erect, 80—145 wm, mainly 3- or 4-cell, foot-cells some
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flexuous, 20—30 x 6—8 pum, producing conidia singly,
Pseudoidium type. Conidia elongated ellipsoid, almost
cylindrical or cylindrical, hyaline, without fibrosin bod-
ies, 32—53 x 8.5—16 um, length to width ratio 2.2—4.8,
with the mesh surface. Chasmothecia mostly gregarious
or of a continuous layer on the upper side of the leaf,
less often scattered on the lower side of the leaf, petioles
and sometimes stalks (on C. majus), or mainly on the
lower side of the leaf in diffuse groups (on M. microcar-
pa), hemispherical, depressed below, 80—109 pm diam.
Peridium black, shiny in reflected light, peridial cells not
very distinct, irregularly polygonal. Appendages numer-
ous, basal, mycelium-like, mainly simple, often twisted,
long, up to 700 pm, brown or light brown, paler towards
the hyaline apex. Asci 2—5(—9) per chasmothecium, el-
lipsoid, ovoid, mainly stipitate, (2—)3—5(—7)-spored,
44—63 x 32—49 um. Ascospores very variable in form
and size, from short-ellipsoid to elongated ellipsoid,
frequently ovate, oblong-ovate, often asymmetric, re-
curved, slightly constricted, up to foot-like, with granu-
lar contents, sometimes with large oil drop, 21—32 X
11-16 um.

Specimens examined

On Chelidonium majus — Kyiv, centre, O.V. Fomin
Botanical Garden, 02.10.2015, V.P. Kovalchuk
(KW 60953F); Kyiv Region, Boryspil District, village
Hlyboke, 03.10.2015, V.P. Kovalchuk (KW 60954F;
Figure, a—c).

On Macleaya cordata — Kyiv, centre, O.V. Fomin
Botanical Garden, 02.10.2015, V.P. Kovalchuk (ana-
morph; KW 70033).

On Macleaya microcarpa — Kyiv, M.M. Hryshko Na-
tional Botanical Garden of the National Academy of
Sciences of Ukraine, 04.09.2015, S.L. Mosyakin (ana-
morph; KW 60956); ibid., 18.09.2015, S.L. Mosyakin
(KW 60957); ibid., 08.10.2015, V.P. Kovalchuk, P.Ya.
Chumak (KW 60959; Figure, d—i).

In 2015, we made a comparative study of
E. macleayae on C. majus and M. cordata. As a result, it
was determined that dynamics of the affection of these
hosts was somewhat different. Thus, on the former host
the mycelium of the fungus appears much earlier than
on the latter. Symptoms of powdery mildew lesions were
observed on C. majus in early July, while on M. cordata
onlyinearly September. First, the fungus infected mostly
the upper side of leaves of C. majus, then in the period
of seed formation it spread to the stem. Fruit bodies
formed in early September on both sides of the lower,
older leaves of plants. They first appeared on leaflets,
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Erysiphe macleayae on Chelidonium majus (a—c) and Macleaya microcarpa (d—i): a, d — infected leaves of host plants; b, ¢, e —
chasmothecia (b, ¢ — in reflected light); f— appendages; g — cracked chasmothecium with outgoing asci; # — 4-, 6- and 7-spored
asci; i — ascospores (bars: b, e — 200 um, ¢ — 100 um, f/~h — 50 pm, i — 20 um)

located closer to the base of the petioles and much less
on the base of leafstalks. Typically, on the upper leaflets
fruiting bodies are missing. On M. cordata, the fungus
first developed mainly on the upper side of the leaves
of the lower tier, then also on the flowering part of the
stem. Chasmothecia were not formed. In addition, a
slight difference in the shape of conidia of the fungus
on these hosts was noticed. Thus, the ratio of length to
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width for C. majus averaged 2.5, whereas for M. cordata
2.2. However, these indicators fit well within the scope
of this feature variation (2.2—4.8) shown previously for
Ukrainian material (Heluta, Kravchuk, 2015).

There were some differences in the formation of
fruiting bodies on C. majus and M. microcarpa. On the
former host, they developed mainly on the upper side of
the leaf as a continuous layer (Figure, @), while on the
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latter mainly on the lower side, in the form of diffuse
spots (Figure, d).

The authors can not reliably explain why E. macleayae,
which for many years developed only anamorphic
stage in Europe, with one exception on Meconopsis
cambrica (L.) Vig.,beganto form fruitingbodies. We have
already noted similar cases for other powdery mildews.
For example, the anamorph of East Asian E. arcuata
U. Braun, V.P. Heluta & S. Takam. was recorded by
one of the authors of this article in 1977 (Heluta, 1989).
However, the fungus began intensively to form fruiting
bodies, simultaneously in different parts of Europe,
only in 2005 (Braun et al., 2006). We can propose two
hypotheses concerning the cause of the development
of E. macleayae teleomorph. Presumably formation
of fruiting bodies of this fungus was provoked by the
extremely hot summer in 2015. If this assumption is
correct, then obviously in cooler seasons the fungus will
again develop exclusively anamorph. Another possible
explanation is that a new biotype of E. macleayae has
migrated from South Asia into Ukraine and subsequently
formed complete chasmothecia through the sexual
process with the indigenous European populations of
the fungus. In this case, fruiting bodies in the future will
be observed annually.
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Iemota B.I1.!, KoBanbuyk B.I1.2, Yymak I1.41.2 I1epmi
3HAXigKu B YKpaiHi inBasiitnoro rpuda Erysiphe macleayae
(Erysiphales) na cranii Texeomopdu. — YKp. 60TaH. XypH. —
2016. — 73(3): 268—272.

'TactutyT 60TaHiku iMmeHi M.T. Xonoganoro HAH Ykpainu
ByJ1. TepelueHkiBcbKa, 2, M. Kui, 01004, Ykpaina

’boraniunnii can imeHi akan. O.B. ®omina, KuiBcbkuit
HalioHaJabHUI YHiBepcuTeT iMeHi Tapaca LlleBueHka
Bys1. CumoHna Iletmopu, 1, M. Kuis, 01032, Ykpaina

IMoBinomnsierbest, mo B 2015 p. iHBa3iiiHUIT GOPOITHUCTO-
pocsiHuii rpub Erysiphe macleayae (Erysiphales, Ascomy-
cota), IKU# paHille OyB BifoMUI B YKpaiHi Jiuile Ha CcTamii
a"Hamopdu Ha Chelidonium majus i Macleaya microcarpa
(Papaveraceae), moyaB yTBOPIOBAaTM TYT MOBHOLIHHI ILIO-
IIoBi Tina. 3a MOpGdOJIOTIYHUMU O3HAKAMU BOHU OJIU3bKi 10
Xa3MOTelliiB 3pa3kiB i3 Ci0BaYYMHM. YKpaiHChKi MaTepianun
TaKOX JTOBOJIi OJIM3bKi 10 3pasKiB E. macleayae, onucaHux
3 Kuraro, ogHak MaroTh TPOXU OiJIbIII 32 PO3MiIpOM Xa3MoO-
Tellii, sIKi MiCTATH IEII0 MEHIIi CyMKM Ta cymMKocropu. Te-
sneomopdy 1boro rpuba 3HailieHO B TPHOX JOKAJiTeTax y
M. Kuesi Ta KuiBcbkiit 061, Ille Ha onHoMy Bumi, Macleaya
cordata, peectpyBajacs nuiie aHamopda E. macleayae. J1o-
CITiKeHi 3pa3ku TmepenaHi go HaiioHasbHOro repb6apiro
IHcTutyTy 60TaHiku iMeHi M.I. XomonHoro HAH VYkpainu
(KW). ABTOpHM TIPUITYCKAIOTh, III0 YTBOPEHHS TJIOMOBUX TiJl
E. macleayae, MOXJIMBO, CIPUYMHEHE HA3BUYAHO CITEKOT-
HuM jitoM 2015 p. OgHaK He BUKJIIOUEHO, 110 B YKpaiHy 3
[liBnenHo-CxigHoi A3ii MirpyBaB HOBUI1 OiOTHUII LILOTO TPU-
0a, SIKUIi MOXe 3 €BpOIleiiCbKo0 TonyJsiieto E. macleayae
BCTYIaTW B CTaTE€BWIl TpoOIlleC i YTBOPIOBAaTH TMOBHOIIIHHI
Xa3MOTeLil.

Kimouosi ciioBa: €Bporia, iHBazist, 00pOITHUCTOPOCSHI
rpudu, xasmoteliit, Pseudoidium, Chelidonium, Macleaya,
Papaveraceae.
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Iemota B.I1.!, KoBanpuyk B.I1.2, Yymak I1.41.2 IlepBbie
HaXOJKM B YKpauHe MHBa3HOHHOTO rpuda Erysiphe macleayae
(Erysiphales) na ctagum teieoMopdbl. — YKp. O0TaH.

XKypH. — 2016. — 73(3): 268—272.

'"Mucturyr 6otanuku nmenn H.I. Xomonnoro HAH
YKkpauHbl

yi. TepemeHkoBckas, 2, . Kues, 01004, YkpanHa

’boraHnyeckuii cax nMeH akan. A.B. ®omuna, Kuesckuit
HallMOHAJbHBIN YHUBepcuTeT MMeHU Tapaca IlleBueHko
yi1. Cumona Iletmopsl, 1, . Kues, 01032, Ykpanna

Coob6mraercs, yto B 2015 . MHBa3MOHHbBII MYyYHUCTOPOCS -
Holi Tpu6 Erysiphe macleayae (Erysiphales, Ascomycota), pa-
Hee M3BECTHBIN B YKpanHe TOJIBKO Ha CTaauy aHaMop(dbl Ha
Chelidonium majus v Macleaya microcarpa (Papaveraceae),
HavyaJl 06pa30BBIBATh 3/ECh TIOJTHOIIEHHEIE TIIOOBBIE TEa.
I[To MopdonornyeckuM TMpuU3HaKaM OHU TPaKTHUUECKU
WIEHTUYHBI Xa3MoTelMsiM 00pa3ioB u3 CraoBakuu. YKpa-
WHCKUE MaTepualibl TakXke NOBOJBHO OJIM3KK K O0paslam
E. macleayae, onucanabiM n3 Kurtas, omHako MMeEIOT He-
CKOJIBKO KPYITHEE Xa3MOTELIMH, clierKa 6ojiee MeJIKUe CyMKKU
U cyMKocnophl. Teseomopda 3Toro rpuba HaligeHa B TPEX
nokanuterax B I. KueBe u Kuesckoii 06:1. Emie Ha ogHOM
Bune, Macleaya cordata, peructpupoBajgach TOJbKO aHa-
Mopda E. macleayae. iccaemoBaHHbIe 0Opa3ibl IepeaaHbl
B HanmonansHbiii repbapuii UHCTUTYTa OOTAHUKUA MMEHU
H.T". XonomHoro HAH Ykpautbl (KW). ABTOpHI JOITYyCKAIOT,
YTO 00pa3oBaHME TIOAOBLIX Ten E. macleayae, BO3MOXHO,
BBI3BAHO 4pe3BbIYaitHO XapkuM JjetoMm 2015 . OmHako He
HUCKJIIOYEHO, 4TO B YKpanHy u3 KOro-BocTouHoii A3uu Mu-
TPUPOBAJT HOBBIM OMOTHUIT 3TOTO Tprba, KOTOPHIA MOXET C
eBporelickoii nomnyasanuein E. macleayae BCcTynaTth B 10JIO-
BOI IpolIecc U 00pa30BbIBATh MOJTHOLEHHBIE Xa3MOTELIUH.

Kirouessie ciioBa: EBporna, nHBa3us1, MydHUCTOPOCSHBIE
rpubbl, XazmMoteuuit, Pseudoidium, Chelidonium, Macleaya,
Papaveraceae.
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