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Abstract: This article provides information on new
records of an alien powdery mildew fungus Erysiphe
corylacearum (Erysiphales, Ascomycota), previously
recorded in Ukraine only in Crimea and at two localities
in Kyiv. In the end of September 2019, this species
was additionally found in six sites of Hutsulshchyna
National Nature Park (Ivano-Frankivsk Region, the
Ukrainian Carpathians). This fungus has a primary East
Asian-North American geographical range, but in recent
years has started to occur in Turkey (2013), Azerbaijan
(2016), Ukraine (2016), Iran (2017), southwestern
Russia (2017), Georgia (2018), and Switzerland (2019).
Therefore, it is concluded that this species migrated to
Ukraine from the eastward. In the most of new localities,
E. corylacearum significantly damaged common hazel
(Corylus avellana) and abundantly produced fruiting
bodies with asci and spores. Considering that this
species is already recorded in the Ukrainian Carpathians
and Switzerland and due to the ability of powdery
mildew fungi to spread rapidly over new territories, it
is expected that E. corylacearum will soon appear in
various countries of Western Europe.
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INTRODUCTION

As previously reported [Heluta, 2006], over the last
decades the species composition of powdery mildews in
Ukraine has increased significantly due to the penetration
of alien species primarily distributed in North America
and East Asia. During almost two decades of the 21st
century, seven species from North America have been
recorded here, namely Erysiphe azaleae (U. Braun) U.
Braun & S. Takam. [Heluta et al., 2004], E. flexuosa
(Peck) U. Braun & S. Takam. [Heluta, Voytyuk, 2004],
E. elevata (Burrill) U. Braun & S. Takam. [Heluta et
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al., 2009a], Golovinomyces greeneanus (U. Braun) V.P.
Heluta [Heluta, Korytnyanska, 2011], E. platani (Howe)
U. Braun & S. Takam. [Helutaetal., 2013], Podosphaera
amelanchieris Maurizio [Heluta, Hirylovich, 2016], and
E. symphoricarpi (Howe) U. Braun & S. Takam. [Heluta
et al., 2016b]. The same number of species came from
Asia. They are E. syringae-japonicae (U. Braun) U.
Braun & S. Takam. [Seko et al., 2008, 20111, E. kenjiana
(Homma) U. Braun & S. Takam. [Heluta et al. 2009b],
Neoerysiphe geranii (Y. Nomura) U. Braun [Heluta
et al. 2010], E. magnifica (U. Braun) U. Braun & S.
Takam. [Palagecha, Chumak, 2011], E. macleayae R.Y.
Zheng and G.K. Chen [Heluta, Kravchuk, 2015; Heluta
et al., 2016a], E. salmonii (Syd. & P. Syd.) U. Braun &
S. Takam. [Heluta et al., 2017], and E. corylacearum
U. Braun & S. Takam. [Bulgakov, 2018; Heluta et al.,
2019]. The latest reported species, E. corylacearum, the
hazel parasite, was found in 2016 in Crimea [Bulgakov,
2018] and in September 2017 at two localities of Kyiv
[Heluta et al., 2019]. The search for this species in the
following year at other parts of Kyiv and the outskirts of
the city was unsuccessful.

In September 2019, the authors made an expedition
to Hutsulshchyna National Nature Park, the Ukrainian
Carpathians. During the survey of natural and semi-
natural plant communities, plants of Corylus avellana L.
affected by powdery mildew were found at six localities
(Fig. 1). Microscopic examination showed that in all
cases, the disease was caused by E. corylacearum. In
this brief communication, we report these new findings
of the fungus, adventive in Europe.

MATERIAL AND METHODS

The affected leaves of Corylus avellana were collected
in September 2019 in the Kosiv District of Ivano-
Frankivsk Region, only on the territory of Hutsulshchyna
National Nature Park. They were herbarized in the usual
way. Samples of Erysiphe corylacearum previously
collected in Kyiv on C. avellana and in the Far East
of the Russian Federation on C. heterophylla Fisch ex
Bess., a typical host plant of this species, were also
examined for comparison. Morphological structures for
light microscopy were prepared by standard methods in
distilled water, then studied and photographed under a
light microscope “Primo Star” (Carl Zeiss, Germany)
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Figure 1. Localities of Erysiphe corylacearum in Hutsulshchyna National Nature Park recorded in
September 2019 indicated by rhombs (the numbers in rhombs correspond to the locality numbers
given in the text; bar = 2 km); Google map was used as a basis.

with the camera “Canon A 300” and the software
“AxioVision 4.7”. The specimens were deposited at the
Herbarium of Fungi and Fungi-like Organisms of KW
(abbreviation according to Index Herbariorum, http://
sweetgum.nybg.org/science/ih/).

RESULTS AND DISCUSSION

Microscopic examination showed that all studied
Carpathian specimens belong to Erysiphe corylacearum
and are morphologically very close to those previously
collected in Kyiv. However, like the Kyiv materials
[Heluta et al., 2019], they are slightly different from the
Far Eastern samples. The fungus from the Carpathians
also has somewhat larger fruit bodies; consequently,
the ratio between the length of the appendage and the
diameter of the chasmothecium varies, and therefore,
the appendages seem shorter (Fig. 2b-d). In addition,
number of asci in the fruit body is larger (3—7 instead
of 2—4) and asci are slightly elongated and almost all of
them had a short stalk.

In Ukraine, E. corylacearum was collected only on
leaves of Corylus avellana. Below is a list of six new
records of this species.

Erysiphe corylacearum U. Braun & S. Takam., in
Braun, Schlechtendalia 8: 33. 2002.

1. The southern outskirts of Kosiv, 82 Druzhby Str.,
near office of Hutsulshchyna National Nature Park, on
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forest edge, 23.09.2019, V.P. Heluta, S.I. Fokshei (KW-
M 71282). The development of the fungus was minor.
2. Stari Kuty village surroundings, Ovyd Mountain
slope, deciduous forest, 25.09.2019, V.P. Heluta, S.I.
Fokshei (KW-M 71283, 71284). One locality, the lesion
was intense.

3. Verbovets village surroundings, Mezhydorohy tract,
hazel planting along ground path, 26.09.2019, V.P.
Heluta, S.I. Fokshei (KW-M 71285). The development
of the fungus was intense.

4. Kosmach village surroundings, semi-natural plant
community, 27.09.2019, registered by V.P. Heluta
through the window of the expedition car. The lesion
was very intense, clearly visible.

5. Sheshory village, right bank of the Pistynka River,

near the suspension bridge over the river, semi-natural
phytocenose, 27.09.2019, V.P. Heluta (KW-M 71286).
The lesion was intense.
6. Sheshory village, near estate of Sheshory Nature
Conservation Research Branch of Hutsulshchyna
National Nature Park, semi-natural plant community,
29.09.2019, V.P. Heluta (KW-M 71287). The lesion was
minor, inconspicuous.

Thus, E. corylacearum has spread beyond the city of
Kyiv and begins to quickly occupy other distant areas.
In most Carpathian localities, its development was quite
intense. It should be noted that in all cases, even with
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Figure 2. Erysiphe corylacearum on Corylus avellana (KW-M 71285): a. infected leaves; b. chasmothecia on the underside
of the leaf; c. chasmothecia; d. squashed chasmothecium; e. ruptured chasmothecium with appendages and 8-spored asci; f.
ascospores. Bars: b, ¢ =100 pm; d, e = 50 pm; £=20 um.
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slight damage to the host plant, the fruiting bodies of
the fungus were abundantly formed on the colonies
(Fig. 2a-c). As a result of microscopic examination, it
was found that they contain mature asci with spores
(Fig. 2d-f). Therefore, the Carpathian Mountains have
favorable conditions for the spread of this fungus.

In the introduction part, we provided a list of alien
Asian or American species of powdery mildews that
have appeared in Ukraine during the last 20 years. The
vast majority of them have become permanent and
common components of various plant communities
here almost throughout the country. The only exception
is E. kenjiana, the elm parasite, first recorded in
Ukraine (Kyiv and Chernihiv only) in 2007 [Heluta
et al., 2009b]. Initially, its development in these cities
was epiphytotic, but in recent years it has been difficult
to find the species. However, apparently the fungus
penetrated from Ukraine into neighboring Romania,
where it was recorded in two cities [Chinan, 2019].
We would like to emphasize that a number of species
that migrated from East Asia became common in the
countries west of Ukraine.

Erysiphe corylacearum, unlike the rest of the alien
species listed above, is an East Asian-North American
fungus because it has been recorded in both continents
[Braun, 1982; Braun, Cook, 2012; Bunkina, 1991;
Heluta, 1991; Heluta et al., 2019; Salmon, 1900]. Its
recent findings in outside of the primary distribution
range, viz. in 2013 in Turkey [Sezer et al., 2017],
2016 in Azerbaijan [Abasova et al., 2018] and Ukraine
[Bulgakov, 2018], 2017 in Iran [Arzanlou et al., 2018]
and southwestern Russia [Bulgakov, 2018], 2018
in Georgia [Meparishvili et al., 2019] may provide
an evidence that the fungus has penetrated Ukraine
probably from the eastward. Their records in the
Ukrainian Carpathians indicate that the fungus is
spreading further to westward. While this article was
under preparation, a short report on the findings of E.
corylacearum in Switzerland was published [Beenken
et al., 2020]. In this country, this species was recorded
in six localities in 2019. Therefore, given the ability of
powdery mildews to quickly cover new territories, E.
corylacearum will probably be expected next year also
in other countries of Western Europe.

Common hazel is one of the important crops in some
Mediterranean countries, most notably in Turkey, Italy,
Spain and France. According to the observations of
Turkish mycologists, in recent years the development of
powdery mildew has caused noticeable damage to this
species. The disease limits the production of hazelnuts,
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causing crop loss and poor product quality [Sezer et al.,
2019]. Therefore, possible penetration of this fungus
into the southern European countries, which are world
leaders in the production of hazelnuts, will obviously
lead to significant economic losses.

CONCLUSIONS

A dangerous alien fungus Erysiphe corylacearum,
which causes powdery mildew of common hazel, an
economically important crop, was recorded in Ukraine
and Europe. The fungus was found in the Ukrainian
Carpathians, a new and more western region compared
to its previous findings. This indicates a rapid geographic
expansion of E. corylacearum in Ukraine and noticeable
invasive potential of this fungus. Without doubt, the
fungus poses a threat to agriculture in the southern
countries of Europe, especially for those that are leaders
in the production of hazelnuts.
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Ukraynada golma Erysiphe corylacearum
(Erysiphales, Ascomycota) gobsloyinin yeni
geydiyyati

Vasyl P. Heluta .
M.G. Xolodnt adina Botanika Institutu, Ukrayna Milli Elmlor Akademiyast,
2 Teresgenkivska kiic., Kiyev, 01004, Ukrayna

Stella I. Foksei
Hutsul;gina Milli Tabiat Parki, 84 Drujbakiic., Kosiv, 78600,
Ivano-Frankivsk, Ukrayna

Moqalado Ukraynada ovvallor yalnmiz Kiyevde iki
lokalitetdo askar edilmis golmo unlu seh gdbalayi
Erysiphe corylacearum (Erysiphales, Ascomycota)
barado yeni molumat verilir. 2019-cu il sentyabrin
sonunda bu nov olavo olaraq Hutsuls¢ina Milli Tobiot
Parkinda (Ivano-Frankivsk regionu, Ukrayna Karpati)
altt yerdo tapilmigdir. Bu gobolok ilkin olaraq Serqi
Asiya-Simali Amerika cografi araligina malik olmus,
lakin son illor Tiirkiye (2013), Azerbaycan (2016),
Ukrayna (2016), Iran (2017), Conub-Sorqi Rusiya
(2017), Giirciistan (2018) vo Isvegrade (2019) do geyd
edilmisdir. Noatica etibarila, ehtimal edilir ki, bu nov
Ukraynaya sarqdon daxil olmusdur. Yeni lokalitetlordon
oksariyyatinda E. corylacearum adi findig1 (Corylus
avellana) shomiyyatli doracado yoluxdurur, kiss vo
sporlara malik zongin meyve cismlori amolo gatirir.
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Noviin artiq Ukrayna Karpatinda vo Isvegrodo askar
edilmasini, unlu seh gobaloklorinin yeni orazilors
siirotlo yayilmasini nozoro alaraq, ehtimal edilir ki,
E. corylacearum Sorqi Avropanin bir ¢ox Olkolorindo
tezliklo 6ziinii biruzo veracokdir.

Agar sozlor: adventiv nov, Corylus, adi findiq, invasiya,
unlu seh, Ukrayna Karpati

HoBble HAXOAKH 1Yy:Ke3eMHOI0
rpuda Erysiphe corylacearum (Erysiphales,
Ascomycota) Ha YkpauHe

Bacuauii I1. T'esirora
HUncemumym 6omanuxu um. H.I Xonoonoeo HAH Ykpaunsl, yn.
Tepewenxoeckas, 2, Kues 01004, Ykpauna

Crenna U. ®okmeit
Hayuonanvrulii npupoorsiii napk «I yyynowunay, yi. Apyocovl, 84, Kocos
78600, Usano-Ppanxosckas oon., Ykpauna

[IpuBoaurcs wH(OpMaus O HOBBIX HaXOAKaX Ha
YkpanHe  3aHOCHOTO  MYYHHCTOPOCSHOTO  Tpuba
Erysiphe corylacearum (Erysiphales, Ascomycota),
paHee 3aperucTPHPOBAHHOTO 3/1eCh TONBKO B KpbI-
My U JIByX TOukax Ha Teppuropuu Kuesa. ITOT BUI B
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KoHIe ceHTA0ps 2019 . momomHHUTENbHO OOHApYKEH
B HammonansHoM mpuponHoM mapke «lyIynbmimHay
(MBano-®pankoBckass 001., Ykpaunckue Kaprarer)
B IIECTH JIOKanuTeTax. [ pud mmeeT mepBUYHBIA BOC-
TOYHOA3MaTCKO-CEBEPOAMEPUKAHCKHN apeall, OMHAKO B
nocJeJHUEe TOABl cTall BeTpedarbes B Typuun (2013),
AzepbOaiimkane (2016), Ykpaune (2016), Upane (2017),
Ha toro-3anane Poccun (2017), B I'py3un (2018) u Tois-
KO0 B mpouuiom rogy — B LlBeitmapun (2019). [Tostomy
C/IeJaH BBIBOJ, YTO OH MOMaN Ha YKpauHy W3 BOCTOY-
HOTO HarpasJieHus. B 0OJbIIMHCTBE HOBBIX JIOKAJINTE-
ToB E. corylacearum 3HaYMTENBHO TOpakall JICHIUHY
(Corylus avellana) n o6unesHO GOpMHUPOBAT TIIOAOBEIC
TeJla ¢ CyMKaMHU U CIOpaMH. YUWTBIBasl TO, YTO ITOT
BUJI YK€ 3aperUCTpUpOBaH B YKpanHckux Kapmartax n
[IBeinapun, a TakxKe CIIOCOOHOCTh MYYHUCTOPOCSIHBIX
rpuOOB OBICTPO OXBATHIBATH HOBBIC TEPPUTOPUH, MIPE-
10JIaraeTcs ero pacupocTpaHeHue B ONvKaiinee BpeMs
B pasHBIX cTpaHax 3amagHoil EBpombl B Ommxaiimem
OyaymieMm.

Knrwouesvie cnosa: aosenmusnuiii 6uo, Corylus, newu-
Ha, UHBA3US, MYUHUCMOPOCAHble 2pudvbl, Yipaunckue
Kapnamui



