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Introduction

The genera Sphaerotheca Lév. and Podosphaera Kunze were
merged under the priority name Podosphaera (Braun, Taka-
matsu, 2000) following molecular data (Saenz, Taylor, 1999;
Takamatsu et al., 2000). The formerly recognized genus
Sphaerotheca included species with a single ascus per chas-
mothecium devoid of virgate appendages typical of Podosp-
haeras. str. Prior to this, Blumer (1933, 1967) and Golovin (To-
JoBUH, 1958) subdivided Sphaerotheca into sections. However,
the proposed taxa did not conform to the ICBN and there-
fore have not been accepted. Subsequently, Braun (1978),
based upon Blumer’s and Golovin’s proposals, separated wi-
thin the genustwo sections, Sphaerotheca and Magnicellulatae
U. Braun. The latter comprises species with clearly visible
large peridial cells (over 30 um in diam.). With the genus
Sphaerotheca included into Podosphaera, this section is re-
garded as a subsection within the section Sphaerotheca (Lév.)
U. Braun et N. Shishkoff in Podosphaera s. 1. (Braun, Taka-
matsu, 2000). Some species of this subsection, viz. P. balsa-
minae (Wallr.) U. Braun et S. Takam., P. delphinii (P. Karst.)
U. Braun et S. Takam., P. fuliginea (Schitdl.) U. Braun et S.
Takam., P. fusca (Fr.) U. Braun et Shishkoff, P. helianthemi
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Fig. 1. Apical parts of the asci with oculi: a — Podosphaera balsaminae, b — P. delphinii, c— P. fuli-
ginea, d — P. fusca from Doronicum austriacum, e — P. helianthemi, f—h — Podosphaera spp. from
Melampyrum arvense, M. nemorosum and M. pratense, i—j — P. xanthii from Physalis alkekengi and
Verbena hybrida, respectively. Bar for all images is 20 um

(L. Junell) U. Braun et S. Takam. and P. plantaginis (Castagne) U. Braun et S. Takam.,
are known to occur in Ukraine (Iemota, 1989). Among them, P. fusca is a polypha-
gous species parasitizing Asteraceae, Bignoniaceae, Campanulaceae, Cucurbitaceae,
Lamiaceae, Polemoniaceae, Scrophulariaceae s. 1. (incl. Orobanchaceae), Solanaceae,
Valerianaceae, and Verbenaceae (Braun, 1987; Braun et al., 2001). However, in Ukraine
it was recorded only on host plants belonging to Asteraceae, Cucurbitaceae, Orobancha-
ceae, Scrophulariaceae s. str., Solanaceae, and Verbenaceae (Iemora, 1989).
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Molecular phylogenetic analyses (Hirata et al., 2000; Ito, Takamatsu, 2010;
Takamatsu et al., 2010) demonstrated that P. fusca is indeed a large complex with nu-
merous haplotypes forming three groups. On the basis of some morphological and bio-
logical characteristics corresponding to the molecular phylogenetic data, P. fusca s. 1.
was split by Braun et al. (2001) into two still compound species, P. fusca s. str. (Groups
1—2) and P. xanthii (Castagne) U. Braun et Shishkoff (Group 3). The main distinguish-
ing character for these species is the size of the ascus oculus, a thin-walled apical portion
of the ascus (Fig. 1). In addition, size of chasmothecia is taken into account. Since in the
recent molecular research mostly East Asian collections were used for sequencing (ex-
cept for a few specimens from Europe), we suggest that further phylogenetic analyses as
well as morphological identification for both complexes, P. fissca s. str. and P. xanthii, are
required including European collections, in particular specimens from Ukraine.

Materials and Methods

All studied materials are located in the Mycological Herbarium of the M.G. Kholodny
Institute of Botany (KW). About 600 specimens of P. fusca s. 1. collected from 49 host
species of 34 genera belonging to Asteraceae, Cucurbitaceae, Orobanchaceae, Scrophu-
lariaceae, Solanaceae, and Verbenaceae were critically examined'. Additionally, over
hundred specimens of other species from the subsection Magnicellulatae (U. Braun)
U. Braun et N. Shishkoff were studied. They are as follows: P. balsaminae, P. delphinii,
P. fuliginea, P. helianthemi, and P. plantaginis. To delimit P. fusca s. str. and P. xanthii,
according to Braun et al. (2001), the following features were used: P. fusca s. str. char-
acterized by having relatively small chasmothecia (55—90 pm diam., mostly < 85 um)
and oculi (8—15 pm diam., average 12 um); P. xanthii — by having large chasmothecia
(75—100 um diam., usually > 85 um) and large oculi (15—30 um diam., average 20 um).

For microscope slides we removed mature chasmothecia from the specimen sur-
face under a dissecting microscope, placed them using a preparation needle in a drop
of distilled water, and added a coverslip. After measuring chasmothecia in a few min-
utes, we pressed gently the coverslip. Release of the asci was observed under standard
light microscopy using small magnification; if necessary, the procedure was repeated.
Measurements and photographs were taken under the Primo Star (Carl Zeiss) micro-
scope, a digital camera Canon A 300, and software AxioVision 4.7.

The taxonomy and nomenclature of the host plants mainly follow «Vascular plants
of Ukraine. A nomenclatural checklist> (Mosyakin, Fedoronchuk, 1999).

Results

We studied all species of the subsection Magnicellulatae registered in Ukraine, viz P. bal-
saminae, P. delphinii, P. fuliginea, P. fusca s. 1., P. helianthemi, and P. plantaginis.
Podosphaera balsaminae (Fig. 1, a) is a quite rare species in Ukraine. According
to literature data and our previous observations, it was found only on Impatiens noli-
tangere L.in Western, Central and Left-Bank Polissya, inthe Carpathian, Precarpathian

! For most specimens, only oculus size was measured.
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Fig. 2. Distribution of species belonging to the subsection Magnicellulatae, section Sphaerotheca, genus
Podosphaeras. 1. in Ukraine: I — P. balsaminae, 2— P. helianthemi, 3 — P. delphinii, 4 — P. fuliginea,
5 — P. plantaginis, 6 — P. fusca and 7 — P. xanthii

and Roztochia forests, Western, Left-Bank and Right-Bank Forest-Steppe (Llemne,
1925; JlaBiTchka, 1939, 1949; Iemora, 1989; Komomietp, 1996) (Fig. 2, I). Thus, the
fungus occurs mainly in forest regions of Ukraine, correspondingly to its host plant
distribution. The examined specimens of P. balsaminae have large chasmothecia (85—
110 pm diam) and asci with relatively small oculi (10—17 pm wide). Our examination
results are consistent with those of Braun et al. (2001), and therefore we conclude that
our collections belong to P. balsaminae.

Podosphaera delphinii (Fig. 1, b) is known in Ukraine from two localities, in the
Carpathians and Male Polissya (Mapuenko, 1974; Iemtora, 1989) (Fig. 2, 3). We studied
specimens collected by Marchenko on Trollius europaeus L. near Kvasy village, Rakhiv
District, Zakarpatska Region. Measurements for chasmothecia (69—91 um, mostly
<85 um) and ascus oculi (12—16 pum) are close to those of P. fusca s. str. It should be
noted that Braun et al. (2001) reported on Trollius another species, P. astragali
(L. Junell) U. Braun et S. Takam., with chasmothecia measured 55—90 pum and oculi
10 um in average, which does not completely correspond to our data. Unfortunately,
samples of P. delphinii were not used for sequencing in the molecular phylogenetic anal-
ysis conducted by Japanese mycologists (Hirata et al., 2000; Ito, Takamatsu, 2010).

Podosphaera fuliginea (Fig. 1, ¢) is a rare species in Ukraine. It was recorded on
Veronica incana L., V. longifolia L. and V. spicata L. in the Right-Bank Polissya, in the
Right-Bank and Kharkiv Forest-Steppe and Donetsk Grass-Meadow Steppe (ITote6Hs1,
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1916; Llenne, 1925; JlaBitcbka, 1949; JlaBitcbka, MopoukoBcbka, 1974; Temora, 1989)
(Fig. 2, 4). Distribution of this species in Ukraine is apparently restricted to the north
of the country. The fungus has small chasmothecia (60—83 pm diam) which corre-
sponds with P. fusca s. str. Examination of the Ukrainian specimens shows as big ocu-
li (16—24 pum) as those in P. xanthii; however, our collections differ by slightly longer
and well-developed ascospores. Moreover, as it was demonstrated by molecular re-
search (Hirata et al., 2000; Ito, Takamatsu, 2010), this fungus forms a unique clade
basal in the subsection Magnicellulatae and therefore is regarded as a separate species.
It should be noted that in Ukraine other species of genus Veronica L. (V. chamaedrys
L., V. filiformis Smith and V. gentianoides Vahl.) are also infected by powdery mildew
fungi. However, for them only anamorphs of unclear taxonomic position were found.

Podosphaera helianthemi, as well as P. delphinii, is extremely rare in Ukraine. It was
reported only twice, on Helianthemum grandiflorum (Cistaceae) in the Mountain Crimea
(Iemota, 1989) and on H. canum (L.) Hornem. (MopoukoBcbKuii Ta iH., 1969) (Fig. 2,
2). For the latter reference, the exact locality is unknown and herbarium material does
not exist. In the Crimean specimens, chasmothecia are small (78—88 um diam), and
asci are with relatively small oculi (11—19, average 15 um; Fig. 1, ). Thus, P. helianthe-
mi is presumably close to P. fusca; however, it was not included into the mentioned mo-
lecular phylogenetic studies (Hirata et al., 2000; Ito, Takamatsu, 2010).

Another species of the subsection, P. plantaginis, is quite widespread in Ukraine.
The fungus was recorded on Plantago lanceolata L., P. media L., and P. urvillei Opiz in
many regions, although it seems to be rather rare in the north of the country (Fig. 2,
5). All examined specimens have mostly small oculi (mean dimensions varying within
12,0—15,5 um), and therefore the fungus is close to P. fusca s. str. However, like the
previous species, P. plantaginis was not sampled for the sequencing.

As mentioned above, the large complex P. fisca s. 1. was further divided into two
rather complex species, P. fusca s. str. and P. xanthii (Braun et al., 2001). Having exam-
ined numerous specimens of P. fusca s. 1. from different areas in Ukraine, we found that
morphologically they also fall into two groups corresponding to P. fissca s. str. (small as-
comata, asci with small oculi; Fig. 1, d) and P. xanthii (large ascomata, asci with large
oculi; Fig. 1, i—j) (Table 1). The only exception are fungi parasitizing Melampyrum L.
(Orobanchaceae) (Fig. 1, f—h) which do not split to these groups. As it is seen in the table,
P. fusca s. str. infects species of the genera Conyza L., Crepis L., Doronicum L., Erigeron
L., Euphrasia L., Hieracium L., Lapsana L., Leontodon L., Lepidotheca Nutt.,
Macrosyringion Rothm., Odontites Ludw., Phalacroloma Cass., Rhinanthus L., Scrophularia
L., and Taraxacum Weber, while P. xanthii occurs on Adenostyles Cass., Arnica L., Bidens
L., Calendula L., Coreopsis L., Cosmos Cav., Cucurbita L., Dahlia Cav., Dimorphotheca
Moench, Gazania Gaertn., Helianthus L., Lagenaria Ser., Petunia Juss., Physalis L.,
Pulicaria Gaertn., Senecio L., Verbena L. and Xanthium L. Thus, in Ukraine the former
speciesis recorded on representatives of Asteraceae, Orobanchaceae and Scrophulariaceae,
the latter has a wider host range parasitizing members of Asteraceae, Cucurbitaceae,
Solanaceae and Verbenaceae. Moreover, there is an obligate relationship between each
species, P. fusca s. str. and P. xanthii respectively, and certain genera of these families.
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Table 1. Host specifity of Podosphaera fusca s. str. and P. xanthii within Ukraine

590

e . Podosphaera | Podosphaera .
Families and species of host plants Juscass. str. xanthii Regions

ASTERACEAE + +

Adenostyles alliariae (Gouan) + IFr, Zak

A. Kern.

Arnica montana L. + 1Fr, Zak

Bidens cernua L. + Chernih, Dnipr, Khark, Khers, Kyiv,
Kyiv city, Polt, Vol, Zap

Bidens tripartita L. + Cherk, Chernih, Dnipr, Don,
Khark, Khers, Kir, Kyiv, Kyiv city,
Myk, Polt, Sum, Vol, Zak, Zap,
Zhyt

Calendula officinalis L. + ARC, Cherk, Chernih, Don, Khark,
Khm, Kyiv, Kyiv city, Od, Polt,
Rivn, Sum, Vinn, Zak, Zap, Zhyt

Conyza canadensis (L.) Crong. + Cherk, Don, Khark, Khers, Kyiv,
Kyiv city, Kir, Lv, Myk, Od, Polt,
Sum, Vol, Zak, Zap, Zhyt

Coreopsis grandiflora Hogg ex + Khm, Kyiv

Sweet

Cosmos bipinnatus Cav. + ARC, Cherk, IFr, Khers, Kyiv, Kyiv
city, Lv, Od

Crepis paludosa (L.) Moench + Vol, Zak

Crepis tectorum L. + Kyiv city

Dahlia sp. + ARC, Kyiv city

Dimorphotheca sp. + Kyiv city

Doronicum austriacum Jacq. + 1Fr

Erigeron acris L. + Od

Gazania sp. + Od

Hieracium sp. + Zak

Helianthus annuus L. + Vol

Lapsana communis L. + ARC, Cherk, Don, Khark, Khm,
Kyiv city, Luh, Lv, Vol, Zak

Leontodon autumnalis L. + Dnipr, Rivn, Zak

Lepidotheca suaveolens (Pursh) + Cherk, Kyiv, Kyiv city, Vol, Zak

Nutt.

Phalacroloma  annuum  (L.) + Kyiv city

Dumort.

Pulicaria uliginosa Steven + Khers

Senecio borysthenicus (DC.) + Khers

Andrz. ex Czern.

Senecio jacobaea L. + ARC, Chernih, Don, Kyiv

Taraxacum erythrospermum Andrz. + Khers, Zap
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FEndof Tabl. 1

o . Podosphaera | Podosphaera .
Families and species of host plants fuscas. str. xanthii Regions

Taraxacum officinale Wigg. + ARC, Cherk, Chernih, Dnipr, Don,
IFr, Khark, Khers, Khm, Kyiv, Kyiv
city, Luh, Lv, Myk, Od, Polt, Sum,
Tern, Vinn, Vol, Zak, Zap, Zhyt

Taraxacum serotinum (Waldst. et + Don, Khark

Kit.) Poir.

Taraxacum spp. + ARC, Dnipr, Don, Khers, Myk, Od,
Polt, Zap

Xanthium albinum (Widder) + Don, Khark, Khers, Luh, Myk, Od,

H. Scholz Zak, Zap

Xanthium pensylvanicum Wallr. + ARC, Don, Khers, Od

Xanthium spinosum L. + ARC, Cherk, Don, Dnipr, Khark,
Khers, Kyiv city, Myk, Od

Xanthium spp. + ARC, Cherk, Chernih, Don, Dnipr,
Khark, Khers, Kir, Kyiv, Kyiv city,
Luh, Myk, Polt, Zak, Zap

CUCURBITACEAE +

Cucurbita pepo L. + ARC, Khers, Kir, Kyiv, Kyiv city, Ly,
Myk, Od, Zak, Zap

Lagenaria siceraria (Molina) + Kyiv city

Standl.

SCROPHULARIACEAE +

Scrophularia bicolor Smith + ARC

Scrophularia cretacea Fisch. ex + Luh

Spreng.

SOLANACEAE +

Petunia x atkinsiana D. Don ex + Vol

Loudon

Physalis alkekengi L. + Cherk, Don, Khm, Kyiv city, Myk

VERBENACEAE +

Verbena hybrida Hort. ex Vilm. + ARC, Cherk, Khm, Kyiv city, Zak,
Zhyt

N o te. In the tables the following abbreviations for the administrative units are used: ARC —
Autonomous Republic of Crimea; Vinn — Vinnytsia, Vol — Volynska, Dnipr — Dnipropetrovsk,
Don — Donetsk, Zhyt — Zhytomyr, Zak — Zakarpatska, Zap — Zaporizhya, IFr — Ivano-Frankivsk,
Kyiv — Kyiv, Kir — Kirovohrad, Luh — Luhansk, Lv — Lviv, Myk — Mykolaiv, Od — Odesa, Polt —
Poltava, Rivnh — Rivne, Sum — Sumy, Tern — Ternopil, Khark — Kharkiv, Khers — Kherson,
Khm — Khmelnytskyi, Cherk — Cherkasy, and Chernih — Chernihiv Regions.

Due to close relationship between the fungal species in the subsection Mag-
nicellulatae and their host plants, it seems interesting to compare these observations
with the mentioned molecular phylogenetic data (Hirata et al., 2000; Ito, Takamatsu,
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2010) and their taxonomic interpretations (Braun et al., 2001). The phylogenetic tree
provided by Ito et Takamatsu (2010) showed that fungi parasitizing members of the
genera? Conyza, Leontodon, Matricaria (incl. Lepidotheca), and Taraxacum fall into
Groups 1—2 (corresponding to P. fusca s. str. — small oculi) while haplotypes on
Bidens, Calendula, Coreopsis, Cosmos, Cucurbita, Helianthus, Physalis, and Verbena are
included into big Group 3 (P. xanthii — large oculi). Thus, at the generic level the re-
sults of both studies are consistent. Apparently, the affinities revealed for collections
from East Asia are confirmed for the material collected in Europe.

Most interesting are relationships of P. fusca s. str. and P. xanthii, respectively, with
various taxa within Asferaceae which occupies the top position in vascular plant evolu-
tion, being at the same time the major host family for powdery mildew fungi. It is clear
from Table 2 that in Ukraine both species are recorded only on two subfamilies, Asteroideae
and Cichorioideae. Members of the other two, less advanced subfamilies Mutisioideae and
Carduoideae, are not infected by these fungi. Although taxa of Carduoideae are very com-
mon in Ukraine, its representatives are attacked by other powdery mildews, namely spe-
cies of Golovinomyces (U. Braun) Heluta, Leveillula G. Arnaud and, more rarely, Erysiphe
R. Hedw. ex DC. On plants of the subfamily Cichorioideae, excepting Gazania sp. intro-
duced from South Africa, only P. fusca s. str. is known to occur, while Asteroideae includes
hosts for both species of fungi. However, there is strict association between the fungi and
host tribes within Asferoideae, except for Senecioneae (we have recorded one specimen of
P. fusca s. str. on Doronicum austriacum Jacq.).

Thus, morphological species of the P. fusca s. 1. complex are specialized to host ge-
nera, and furthemore, to the tribes within Asferaceae. Similar specialization was report-
ed for other fungi parasitizing this family, for Neoerysiphe U. Braun (Takamatsu et al.,
2008; Heluta et al., 2010) and partly Golovinomyces (Matsuda, Takamatsu, 2003).

A more complicated situation is with fungi infecting Orobanchaceae®, for example, the
genus Melampyrum. Based on the diameter of the oculus, we revealed a consecutive row of
the haplotypes with no hiatus between P. fusca s. str. and P. xanthii (Table 3). Due to small
oculi (§—15 pum), Braun et al. (2001) included collections on Melampyrum spp. in P. fusca
s. str. A single specimen of the fungus on M. nemorosum L. used in molecular phylogenetic
analyses (Hirata et al., 2000; Ito, Takamatsu, 2010) is comprised in Group 1 and could
indeed represent this species. Our collections from M. argyrocomum Fisch. ex Koso-Pol.,
M. arvense L., and M. cristatum L. have small oculi, 5—13,5 um. They also may belong to
P. fusca s. str. However, specimens on M. laciniatum Koshevn. et Zinger, M. nemorosum,
and M. pratense L. show oculi measuring 8,5—23 um, on average varying within 13,5—
20 um. Thus, there is a transition between P. fusca s. str. and P. xanthii through a series of
intermediate taxa. In order to explain this phenomenon, we can propose the following
hypothesis. Apparently, the asci with large oculi, which are more advanced in evolutionary
development, may have occurred multiple times in different phylogenetic lineages. This is
consistent with the fact that in the mentioned phylogenetic tree (Ito, Takamatsu, 2010) all

2 Only genera common for both studies are analyzed.
3 Former Scrophulariaceae are divided into families according to Olmstead et al. (2001).
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haplotypes having asci with small oculi (i.e. P. fusca s. str.) are situated at the basal position,
while P. fuliginea, a sister taxon to the P. fissca s. 1. complex, has asci with large oculi. Thus,
the process of speciation within Podosphaera on Orobanchaceae, similar to that observed
in fungi parasitizing Asferaceae, is not yet finished. If our hypothesis is correct, in future
molecular investigations conducted on European materials, samples of Podosphaera on
Orobanchaceae could form a distinct clade within Group 1. In this case we will have ei-
ther to accept that P. fusca s. str. combines haplotypes both with small and large oculi, or,
avoiding confusion in the P. fusca s. 1. complex, to re-erect from synonymy Sphaerotheca
melampyri L. Junell for parasites on Melampyrum and to transfer thisspeciesto Podosphaera,
having introduced a new combination. It is obvious that more sequence data is required to
clarify phylogenetic relationship within P. fissca s. 1. using large collections from Europe.
In Ukraine P. fusca s. str. and P. xanthii are common; for the last two decades
numerous data on their distribution was accumulated (Fig. 2, 6, 7). Both species usu-

Table 2. Relationship of Podosphaera fusca s. str. and P. xanthii with genera,
tribes and subfamilies of Asteraceae

Subfamily Tribe Genus Fungus
Asteroideae Anthemideae Lepidotheca P. fusca s. str.
Astereae Conyza P. fusca s. str.
Erigeron P. fusca s. str.
Phalacroloma P. fusca s. str.
Calendulaeae Calendula P. xanthii
Dimorphotheca P. xanthii
Coreopsideae Bidens P. xanthii
Coreopsis P. xanthii
Cosmos P. xanthii
Dahlia P. xanthii
Heliantheae Helianthus P. xanthii
Xanthium P. xanthii
Inuleae Pulicaria P. xanthii
Madieae Arnica P. xanthii
Senecioneae Adenostyles P. xanthii
Doronicum P. fusca s. str.
Senecio P. xanthii
Cichorioideae Arctotideae Gazania P. xanthii
Cichorieae Crepis P. fusca s. str.
Hieracium P. fusca s. str.
Lapsana P. fusca s. str.
Leontodon P. fuscas. str.
Taraxacum P. fusca s. str.
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Table 3. Size of the ascus oculi in Podosphaera collected on Orobanchaceae in Ukraine

Host plant species Locglity KW number Size of a.scus Average size.of
Region oculi ascus oculi
Melampyrum arvense Vinn 28217F 5,5—11,5 8,5
Melampyrum arvense ARC 26955F 5,0—12,0 8,5
Melampyrum arvense ARC 32616F 8,0—11,0 9,5
Odontites vulgaris Od 27530F 7,0—12,0 9,5
Odontites vulgaris Kyiv 27257F 7,0—13,5 10,0
Melampyrum argyrocomum Luh 32615F 8,5—12,5 10,5
Melampyrum arvense ARC 32617F 8,0—13,5 10,5
Euphrasia parviflora Vinn 37834F 7,0—14,0 10,5
Melampyrum arvense Khark 26957F 11,0—12,0 11,5
Rhinanthus sp. Zak 32631F 9,5—13,5 11,5
Odontites luteus ARC 32629F 8,0—14,5 11,5
Melampyrum cristatum Vinn 37835F 11,5—12,5 12,0
Melampyrum pratense Lv 32622F 11,0—15,5 13,5
Melampyrum pratense Kyiv 27519F 8,5—18,5 13,5
Melampyrum pratense Kyiv 32621F 10,5—18,0 14,0
Melampyrum pratense Vol 32620F 9,0—20,0 14,5
Melampyrum nemorosum Cherk 26961F 13,0—17,0 15,0
Melampyrum pratense Kyiv 27520F 11,0—20,5 15,5
Melampyrum nemorosum Kyiv 26958F 13,5—20,0 16,5
Melampyrum pratense Chernih 28219F 14,0—23.5 18,5
Melampyrum pratense Vol 32619F 17,5—23.,0 20,0

ally occur under similar conditions; however, the former can be found at higher alti-
tudes while the latter is more frequent on cultivated plants and weeds.

Conclusions

At least seven species of Podosphaera sect. Sphaerotheca subsect. Magnicellulatae are
known in Ukraine. Taxonomic status of P. delphinii, P. helianthemi and P. plantaginis,
species close to P. fusca s. str., is unclear, and these fungi require further molecular
analyses. Samples on Impatiens noli-tangere show large chasmothecia, as well as asci
with small oculi, and belong to P. balsaminae. Podosphaera fuliginea has small chas-
mothecia and wide oculi of the asci. In Ukraine Podosphaera fusca s. str. parasitize
Asteraceae and Scrophulariaceae, whereas P. xanthii infects Asteraceae, Cucurbitaceae,
Solanaceae and Verbenaceae. There is strict relationship between these fungi and host
genera from the mentioned families. Furthermore, none of the genera is known to be
infected by both species. Thus, the table provided in this paper is a reliable tool for
distinguishing P. fusca s. str. and P. xanthii. Within Asteraceae, only species of two sub-
families, Asteroideae and Cichorioideae, are recorded as host plants of these fungi. On
representatives of less advanced subfamilies, Mutisioideae and Carduoideae, these spe-
cies do not occur in Ukraine. On Cichorioideae, almost exclusively (except for one
occasion) P. fusca s. str. is reported, while Asteroideae comprises hosts for both species;
however, it is host specific at the tribe level. Within hosts of Orobanchaceae, no hiatus
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between P. fusca s. str. and P. xanthii is observed. In this case, species differentiation in
Podosphaera is apparently not complete. Relationships of P. fusca s. str. and P. xanthii,
respectively, with genera of host plants revealed by Japanese mycologists are confirmed.
Thus, results of the research based upon the sample sources generally confined to East
Asia, appear to be true for Europe. It can be therefore concluded that enlargement of
the diameter of the ascus oculi in Podosphaera may have occurred multiple times in-
dependently in various phylogenetic lineages. Further comprehensive phylogenetic
analysis of P. fusca s. 1. including a broad range of European specimens is required.
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B.II. learoma, K.C. Ymaneyn, B.I1. Iaiiosa
Iucturyt 60oTtaniku im. M.I. Xonomnoro HAH Ykpainu, M. Kuis

BUJOBA IUPEPEHUIALIA KOMIINIEKCY MAGNICELLULATAE (PODOSPHAERA,
ERYSIPHALES) HA 31BPAHUX B YKPATHI MATEPIATTAX

B Ykpaini 3apeectpoBaHo ciM BumiB miacekitii Magnicellulatae cexuii Sphaerotheca pony Podosphae-
ra, npuyomy cratyc P. delphinii, P. helianthemi i P. plantaginis He sicHUiA, 11i BUIW O1M3bKi 10 P. fusca
S. str. i TOTPeOYIOTh MOJIEKYJISIPHO-(iIOre HETUYHOTO NOoCTiIKeHH. 3pa3ku 3 Impatiens noli-tangere
MalOTh BEJIMKi Xa3MOTellii i CYMKU 3 BiTHOCHO MaJICHbKUMU NopaMu. Bouu Hanexats 1o P. balsa-
minae. Podosphaera fuliginea mae npi6Hi xa3mMortellii i cyMku 3 BenmukuMu iopamu. Podosphaera fus-
ca s. str. B YKpaiHi mapa3uTye Ha TIpeIcTaBHUKAX POAMH Asteraceae i Scrophulariaceae, P. xanthii —
Asteraceae, Cucurbitaceae, Solanaceae Ta Verbenaceae. CriocTepira€Tbcs o0J1iraTHa IpUypoUYeHiCTh
LIMX TpUOIB 10 MEBHUX POJIIB 3rafaHuX poauH. He BimoMo XXoaHOro poay, Ha MpeacTaBHUKAX SIKOTO
Oysu 06 3HaiineHi oouaBa BUaM. TaKMM YMHOM, HaBeJieHa B CTATTi TaOIULISI MOXe OYyTU HaaitHUM
nocioOHUKoOM st ineHTu(iKkalii P. fusca s. str. Ta P. xanthii. Cepel CKIaTIHOUBITUX YKa3aHUMU TpU-
6aMu ypaxKyIOThCsI TUTBKY BUIY IBOX MiApOaNH — Asteroideae Ta Cichorioideae. Ha mpenctaBHUKAaX
IHIIMX, MEHIII TPOCYHYTUX TiaponnH (Mutisioideae i Carduoideae), B YKpaiHi 11i Tpubu He po3BH-
BaroThcs. Ha pocnunax nminponunu Cichorioideae mapa3utye, 3a ETMHUM BUKJIIOYEHHSIM, P. fusca s.
Str., TOMi SIK IpeACTaBHUKU Asteroideae MOXYTb OyTH XXUBUTEISIMU 000X BUIiB rpu0iB. [1pu ubomy
cIocTepiraeThes crelliaizalis rpubiB HaBiTh Ha piBHI KoJiiH. Ha Bunax poaunu Orobanchaceae
riatyc MiX P. fusca s. str. Ta P. xanthii BincyTHiii. O4eBUIHO, B JTaHOMY BUITaIKy BUIOBa TUMEpPEH-
miattis pony Podosphaera e He 3aBepiunacs. Posmonin P. fusca s. str. Ta P. xanthii 3a ponamu
POCITMH-XKUBUTENIB 30ira€Thecsl 3 pe3yibTaTaMi, OTPUMAaHUMU SITTOHCHKUMM MiKOJIOTaMU TOJIOB-
HUM YMHOM Ha CXiIHO-a3i1iCbKMUX MaTepianax. TAKMM YMHOM, 3aKOHOMIPHOCTI, BCTAHOBJICHI IIpU
JOCJIiIXKEHHI LIMX MaTepialliB, €, 04YeBUIHO, PaBUIBHUMM i 1u1s1 €EBpony. POOUTHCS BUCHOBOK, 1110
301JIbLLIEHHS TTOPU CYMKU B polli Podosphaera BinOyBanocsi HEOIHOPA30BO B Pi3HUX (ilOreHETHY-
HUX JIiHiAX. MonekynsipHo-GbiToreHeTUIHe NOCTimkeHHs P. fusca s. 1. IpOMOBXY€E 3aIAIIATICS
aKTyaJTbHUM i Ma€ OYTH MPOBeieHe 3 IIMPOKUM 3aJTyIeHHSIM €BPOTEHCHKIX MaTepiaiB.

Kawuoei caoeéa: makconomis, 6opounucmopocsti epudu, Sphaerotheca, Podosphaera
fusca, €spona
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B.1I. Iearoma, E.C. Ymaneu, B.11. [aesasn
HNuctutyr 6otanuku um. H.I. Xonognoro HAH Ykpaunsl, . Kuen

BHUJOBAA NUOOEPEHIUALINA KOMIINIEKCA MAGNICELLULATAE (PODOSPHAERA,
ERYSIPHALES) HA COBPAHHBIX B YKPAMHE MATEPUAJIAX

B YkpauHe 3apeructpupoBaHoO ceMb BUIOB nojacekiun Magnicellulatae cexunu Sphaerotheca pona
Podosphaera, npuaem craryc P. delphinii, P. helianthemi n P. plantaginis He siceH, 3TV BUIBI OJTM3KU
K P. fusca s. str. 1 Hy:XIalOTCSI B MOJIEKYJIIPHO-DUIOTeHETUIECKOM HcclienoBaHun. OOpasiibl ¢
Impatiens noli-tangere UMeIOT KPYITHbIE Xa3MOTELIMM U CYMKU C OTHOCUTEJIbHO MaJICHbKMMM TTOpa-
mu. OHM puHaniexar K P. balsaminae. Podosphaera fuliginea umeeT MenKue Xa3MOTELIMU U CYMKH
¢ KpynHbIMU niopaMu. Podosphaera fusca s. str. B YKpauHe napa3suTUpyeT Ha MPEeCTaBUTENSIX Ce-
MEUCTB Asteraceae u Scrophulariaceae, P. xanthii — Asteraceae, Cucurbitaceae, Solanaceae n
Verbenaceae. Habmopnaercs obauraTHas IpUuypoOuYEHHOCTb 3TUX TPUOOB K OMNpENeIeHHbIM poaam
yYKa3aHHBIX ceMelicTB. He M3BeCTHO HM OHOTO pojia, Ha TIPEICTaBUTENSIX KOTOPOTo ObUIHM OBl Hali-
JeHbl 00a Buaa. TakuM oOpa3oM, MpuBeIeHHAas B CTaTbe TaOJIMIIA MOXET ObITh HAAEXKHBIM I1OCO-
oueM s uneHTudukauuu P. fusca s. str. u P. xanthii. Cpeay cI0XXHOUBETHBIX YKa3aHHBIMU TPU-
0aMu MopaxkaroTcsl TOJILKO BUJIBI ABYX IojceMeiicTB — Asteroideae v Cichorioideae. Ha npencraBu-
TeJISIX IPYyTUX, MeHee TPOABUHYTHIX ToaceMeicTB (Mutisioideae v Carduoideae), B YKpanHe 3Tu
rpuOBI He pa3BuBaloTcst. Ha pactenmsx moacemeiictsa Cichorioideae Tapa3suTupyer, 3a ¢ IMHCTBEH-
HBIM MCKIIIOUeHUeM, P. fusca s. str., TOTIa Kak MpeCTaBUTEN Asteroideae MOTYT OBITh X03seBaMU
00eux BUIOB rpr0oB. [1pu aTOM Hab0HaeTCS ClielMaan3alius rpuooB 1axe Ha ypoBHe KoJjieH. Ha
Bunax cemelictBa Orobanchaceae ruaryc mexny P. fusca s. str. u P. xanthii orcyTrcTBYyeT. O4eBUIHO,
B JJaHHOM cJiy4yae BuaoBas nuddepeHunanus poaa Podosphaera eiie He 3aBepiuniach. Pacipene-
nenue P. fusca s. str. u P. xanthii o pogaM TTATAIOIINX PACTEHUI COBITAIAET C pe3yIbTaTaMu, TOJTy-
YEHHBIMU SITTOHCKMMM MHUKOJIOTAMU TPEUMYIIECTBEHHO Ha BOCTOYHO-a3MaTCKUX MaTepuaiax.
Takum 06pa3oM, 3aKOHOMEPHOCTH, YCTAHOBJICHHBIE TIPU MCCIIEAOBAHUM STUX MaTepUasIoB, SIBIISI-
J0TCSI, OYEBUIHO, TTPaBUILHBIMU U 1151 EBporibl. JlenaeTcst BBIBOA, YTO YBEIMYEHUE MOPHI CyMKH B
pone Podosphaera mpoucXoaua0 HEOMHOKPATHO B Pa3HbIX (PMIOTEHETUYECKUX JUHMSX. MoJeKy-
JISpHO-(uIoreHeTHYECKOE McciaenoBaHue P. fusca s. 1. MpomoXaeT OCTaBaThCsl aKTyalbHbIM U
JOJIKHO OBITh TTPOBEICHO C IIIMPOKUM TPUBJICUeHUEM eBPOTIEHCKIX MaTepHaIoOB.

Kawuesoie caoea: makconomus, myyHucmopocstole epudsi, Sphaerotheca, Podosphaera
fusca, €spona.
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