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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.

Key Words: adventive species, Corylus, common hazel, 
invasion, powdery mildews, Ukrainian Carpathians

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 

al., 2009a], Golovinomyces greeneanus (U. Braun) V.P. 
Heluta [Heluta, Korytnyanska, 2011], E. platani (Howe) 
U. Braun & S. Takam. [Heluta et al., 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, 2011], 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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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 

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 

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.
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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, c = 100 μm; d, e = 50 μm; f = 20 μm.
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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, 

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 gəlmə Erysiphe corylacearum 
(Erysiphales, Ascomycota) göbələyinin yeni 
qeydiyyatı

Vasyl P. Heluta 
M.G. Xolodnı adına  Botanika İnstitutu, Ukrayna Milli Elmlər Akademiyası, 
2 Tereşçenkivska küç., Kiyev, 01004, Ukrayna

Stella I. Fokşei
Hutsulşçina  Milli Təbiət Parkı, 84 Drujbaküç., Kosiv, 78600,
İvano-Frankivsk, Ukrayna

Məqalədə Ukraynada əvvəllər yalnız Kiyevdə  iki 
lokalitetdə aşkar edilmiş gəlmə unlu şeh göbələyi 
Erysiphe corylacearum (Erysiphales, Ascomycota) 
barədə yeni məlumat verilir. 2019-cu il sentyabrın 
sonunda bu növ əlavə olaraq Hutsulşçina Milli Təbiət 
Parkında (İvano-Frankivsk regionu, Ukrayna  Karpatı) 
altı yerdə tapılmışdır. Bu göbələk ilkin olaraq Şərqi 
Asiya-Şimali Amerika coğrafi aralığına malik olmuş, 
lakin son illər Türkiyə (2013), Azərbaycan (2016), 
Ukrayna (2016), İran (2017), Cənub-Şərqi Rusiya 
(2017), Gürcüstan (2018) və İsveçrədə (2019) də qeyd 
edilmişdir. Nəticə etibarilə, ehtimal edilir ki, bu növ 
Ukraynaya şərqdən daxil olmuşdur. Yeni lokalitetlərdən 
əksəriyyətində E. corylacearum adi fındığı (Corylus 
avellana) əhəmiyyətli dərəcədə yoluxdurur, kisə və 
sporlara malik zəngin meyvə cismləri əmələ gətirir. 
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Növün artıq Ukrayna Karpatında və İsveçrədə aşkar 
edilməsini, unlu şeh göbələklərinin yeni ərazilərə 
sürətlə yayılmasını nəzərə alaraq, ehtimal edilir ki,  
E. corylacearum Şərqi Avropanın bir çox ölkələrində 
tezliklə özünü biruzə verəcəkdir. 
Açar sözlər: adventiv növ, Corylus, adi fındıq, invasiya, 
unlu şeh, Ukrayna Karpatı 

Новые находки чужеземного
гриба Erysiphe corylacearum (Erysiphales,
Ascomycota) на Украине

Василий П. Гелюта
Институт ботаники им. Н.Г. Холодного НАН Украины, ул. 
Терещенковская, 2, Киев 01004, Украина

Стелла И. Фокшей
Национальный природный парк «Гуцульщина», ул. Дружбы, 84, Косов 
78600, Ивано-Франковская обл., Украина

Приводится информация о новых находках на 
Украине заносного мучнисторосяного гриба 
Erysiphe corylacearum (Erysiphales, Ascomycota), 
ранее зарегистрированного здесь только в Кры-
му и двух точках на территории Киева. Этот вид в 

конце сентября 2019 г. дополнительно обнаружен 
в Национальном природном парке «Гуцульщина» 
(Ивано-Франковская обл., Украинские Карпаты) 
в шести локалитетах. Гриб имеет первичный вос-
точноазиатско-североамериканский ареал, однако в 
последние годы стал встречаться в Турции (2013), 
Азербайджане (2016), Украине (2016), Иране (2017), 
на юго-западе России (2017), в Грузии (2018) и толь-
ко в прошлом году – в Швейцарии (2019). Поэтому 
сделан вывод, что он попал на Украину из восточ-
ного направления. В большинстве новых локалите-
тов E. corylacearum значительно поражал лещину 
(Corylus avellana) и обильно формировал плодовые 
тела с сумками и спорами. Учитывая то, что этот 
вид уже зарегистрирован в Украинских Карпатах и 
Швейцарии, а также способность мучнисторосяных 
грибов быстро охватывать новые территории, пред-
полагается его распространение в ближайшее время 
в разных странах Западной Европы в ближайшем 
будущем.
Ключевые слова: адвентивный вид, Corylus, лещи-
на, инвазия, мучнисторосяные грибы, Украинские 
Карпаты 


