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Erysiphe monascogera sp. nov., an unusual powdery mildew fungus found 
on fruits of Styrax japonica

in eastern and southeastern Asia, the New World (mainly 
tropical), and the Mediterranean region (Fritsch 1999). 
Japanese snowbell (Styrax japonica Siebold & Zucc.) is a 
deciduous tree endemic to eastern Asia, i.e., Japan, China, 
and Korea, and is frequently planted in gardens because it 
bears beautiful white fl owers in the early summer season.

Four species (varieties) of powdery mildew fungi have 
been reported to occur on the Styracaceae: Erysiphe miya-
beana (U. Braun) U. Braun & S. Takam. (≡ Microsphaera 
miyabeana U. Braun) and E. togashiana (U. Braun) U. 
Braun & S. Takam. var. togashiana (≡ Uncinula togashiana 
U. Braun var. togashiana) from the genus Styrax, and E. 
togashiana var. rigida (U. Braun & Tanda) U. Braun & S. 
Takam. (≡ U. togashiana var. rigida U. Braun & Tanda) and 
Phyllactinia guttata (Wallr.) Lév. from the genus Pterosty-
rax (Braun 1987; Braun and Takamatsu 2000). All these 
fungi colonize only leaves. In late September of 2005, we 
found a plentiful number of chasmothecia (fruiting bodies 
of powdery mildew fungi) on the surface of fruits and sepals 
of Styrax japonica at the campus of the Faculty of Agricul-
ture, Shinshu University, Minami-Minowa Mura, Nagano 
Prefecture, Japan. Chasmothecia are found only on the 
surface of fruits and sepals, never on leaves. Morphological 
observation using light and scanning electron microscopes, 
and molecular phylogenetic analysis using rDNA internal 
transcribed spacer (ITS) and 28S ribosomal DNA (rDNA) 
sequences, revealed that the fungus is a new species of the 
powdery mildew fungi with an unusual morphology.

Materials and methods

Morphological studies

Specimens on fruits of Styrax japonica were examined by 
standard light microscopy (Axio Imager; Carl Zeiss, Göt-
tingen, Germany) and differential-interference-contrast 
optical instruments and devices.

For scanning electron microscopic (SEM) observation, 
dried fruits with chasmothecia were cut into small pieces, 
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Abstract Morphological observations using light and scan-
ning electron microscopes and molecular phylogenetic 
analysis revealed that the fungus growing on the surface of 
fruits or sepals of Styrax japonica collected at Nagano, 
Japan, is a new powdery mildew with an unusual morphol-
ogy, described here as Erysiphe monascogera. This fungus 
has mainly a single ascus in a chasmothecium, but molecular 
phylogenetic analysis and the shape of the hyphal appres-
soria suggest that it is an Erysiphe species. Erysiphe 
monascogera is a sister-species to E. nomurae on Symplocos 
chinensis var. leucocarpa f. pilosa, although there are 
obvious morphological differences between the two species. 
This inconsistency between molecular phylogeny and 
morphology may be explained by the unique habitat of 
E. monascogera. Erysiphe monascogera and E. nomurae are 
included in a clade composed of the E. alphitoides complex, 
which suggests that these two species diverged by host 
jumping of the E. alphitoides complex, having oaks as major 
host plants.

Key words Erysiphaceae · Erysiphales · Erysiphe · Molecu-
lar phylogeny · New species

Introduction

The Styracaceae is a woody, dicotyledonous plant family 
containing 11 genera and about 160 species (Fritsch et al. 
2001). This family is distributed widely in the world, from 
warm temperate to tropical areas of the Americas, the lands 
bordering the western Pacifi c Rim, and the Mediterranean 
region. Styrax is the largest genus in the Styracaceae, con-
sisting of about 130 species of trees and shrubs distributed 
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fi xed with OsO4 gas at room temperature for 12 h, and then 
coated with gold using an ion-sputterer (model E-1010; 
Hitachi, Tokyo, Japan). Specimens were observed with a 
SEM (S-4000; Hitachi) at 15 kV accelerating voltage.

The specimens examined are deposited at MUMH 
(Herbarium, Faculty of Bioresources, Mie University, Tsu, 
Japan), TNS (Herbarium of the National Museum of Nature 
and Science, Tsukuba, Japan), and HAL [Martin-Luther-
University, Institute of Biology, Geobotany and Botanical 
Garden, Herbarium, Halle (Saale), Germany].

Molecular phylogenetic study

Isolation of whole-cell DNA was performed using the 
chelex method (Walsh et al. 1991) as described in Hirata 
and Takamatsu (1996). The 5′-end of the 28S rDNA, includ-
ing the domains D1 and D2, and ITS region, including the 
5.8S rDNA, were amplifi ed by polymerase chain reaction 
(PCR) and then sequenced using direct sequencing as 
described in Takamatsu et al. (2006). DNA sequences 
determined in this study were deposited in DDBJ (DNA 
databank of Japan) under the accession numbers 
AB331645–AB331648.

The sequences were initially aligned using the Clustal X 
package (Thompson et al. 1997). The alignment was then 
visually refi ned with a word processing program, using 
color-coded nucleotides. The alignments were deposited in 
TreeBASE (http://www.treebase.org/) under the accession 
number S1882. Phylogenetic trees were obtained from 
the data using the maximum-parsimony (MP) method in 
PAUP* 4.0 (Swofford 2001) and Bayesian analysis in 
MRBAYES 3.1.1 (Huelsenbeck and Ronquist 2001). MP 
analyses were performed with the heuristic search option 
using the tree-bisection-reconstruction (TBR) algorithm 
with 100 random sequence additions to fi nd the global 
optimum tree. All sites were treated as unordered and 
unweighted, with gaps treated as missing data. The maximum 
tree number was set as 104. The strength of the internal 
branches of the resulting trees was tested with bootstrap 
(BS) analyses using 1000 replications with the stepwise 
addition option set as simple (Felsenstein 1985). BS values 
higher than 70% are provided.

For Bayesian phylogenetic analyses, the best-fi t evolu-
tionary model was determined for each data set by compar-
ing different evolutionary models via the Akaike information 
criterion (AIC) using PAUP* and MrModeltest 2.2 
(Nylander 2004). MRBAYES was launched with random 
starting trees for 106 generations and the Markov chains 
were sampled every 100 generations, which resulted in 104 
sampled trees. To ensure that the Markov chain did not 

become trapped in local optima, we used the MCMCMC 
algorithm, performing the estimation with four incremen-
tally heated Markov chains. Of the resulting 104 trees, the 
fi rst 2000 (burn-in) were discarded. The remaining 8000 
trees were summarized in a majority-rule consensus tree, 
yielding the probabilities of each clade being monophyletic. 
Bayesian posterior probability (PP) values higher than 0.95 
are provided.

Results

Phylogenetic placement of Styrax powdery mildew in the 
Erysiphaceae: 28S rDNA analysis

A total of 97 sequences of 28S rDNA, including a sequence 
from the Styrax powdery mildew, were used to construct 
the phylogenetic tree of the Erysiphaceae. Byssoascus stri-
atisporus (G.L. Barron & C. Booth) Arx (Myxotrichaceae) 
was used as an outgroup taxon, based on Mori et al. (2000). 
The data set consisted of 825 characters, of which 239 char-
acters were variable and 184 characters were phylogeneti-
cally informative for parsimony analysis. A total of 936 
equally MP trees with 891 steps (CI = 0.4040, RI = 0.8221, 
RC = 0.3321) were constructed by the MP analysis. A tree 
with the highest likelihood score among the 936 MP trees 
is shown in Fig. 1. Most internal branches are supported in 
the strict consensus of the 936 trees. Bayesian analysis gen-
erated similar tree topology.

The previous phylogenetic analyses of the Erysiphaceae 
demonstrate that fi ve tribes and two basal genera are 
included in the family (Mori et al. 2000; Braun and Taka-
matsu 2000; Takamatsu et al. 2005a,b). The present analysis 
supports the monophyly of three tribes, i.e., tribes Ery-
sipheae, Cystotheceae, and Blumerieae. The tribe Phyllac-
tinieae is paraphyletic to the tribes Erysipheae and 
Golovinomyceteae. The tribe Golovinomyceteae groups 
with Oidium subgenus Microidium (To-anun et al. 2005) to 
form a clade together. Caespitotheca S. Takam. & U. Braun 
is a sister to the large clade composed of the tribes Ery-
sipheae, Golovinomyceteae, and Phyllactinieae. Paraunci-
nula S. Takam. & U. Braun occupies the most basal position 
of the Erysiphaceae. The fungus MUMH 3786 on Styrax 
japonica is placed in the genus Erysiphe and is sister to E. 
nomurae (U. Braun) U. Braun (≡Microsphaera nomurae U. 
Braun) from Symplocos chinensis (Lour.) Druce var. leuco-
carpa (Nakai) Ohwi f. pilosa (Nakai) Ohwi, but this is not 
supported by BS and PP values. The fungus MUMH 3786 
on Styrax japonica is also closely related to the E. alphitoi-
des complex (Takamatsu et al. 2007).

Fig. 1. Phylogenetic analysis of the divergent domains D1 and D2 
sequences of the 28S rDNA for 97 sequences from the Erysiphaceae 
covering all known tribes and one outgroup taxon. The tree is a phylo-
gram of the maximum-likelihood tree among the 936 most parsimoni-
ous trees with 891 steps, which was obtained by a heuristic search 
employing the random stepwise addition option of PAUP*. Gaps were 

treated as missing data. Horizontal branch lengths are proportional to 
the number of nucleotide substitutions that were inferred to have 
occurred along a particular branch of the tree. Percentage bootstrap 
support (1000 replications; >70%) and posterior probability (>0.95) are 
shown on and under branches, respectively
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Erysiphe quercicola ex Quercus AB197135
Oidium heveae ex Hevea AB197132
Oidium sp. ex Acacia AB237831
Oidium sp. ex Acacia AB237834
Oidium bixae ex Bixa AB237817
Oidium citri ex Citrus AB237820
Oidium citri ex Citrus AB237818
Erysiphe quercicola ex Quercus AB292691
Erysiphe quercicola ex Quercus AB292694
Oidium heveae ex Hevea AB197133
Oidium bixae ex Bixa AB237815
Oidium anacardii ex Anacardium AB237814
Oidium mangiferae ex Mangifera AB237829

Erysiphe heraclei ex Daucus AB022391
Erysiphe friesii ex Rhamnus AB022382

Erysiphe nomurae ex Symplocos MUMH 275
MUMH 3786 Styrax japonica

Erysiphe alphitoides ex Quercus  AB292699
Erysiphe alphitoides ex Quercus  AB292707
Erysiphe alphitoides ex Quercus  AB237811
Erysiphe alphitoides ex Quercus  AB257431 
Oidium mangiferae ex Mangifera AB237825
Oidium mangiferae ex Mangifera AB237826
Erysiphe sp. ex Quercus AB292712
Erysiphe sp. ex Quercus AB292711
Erysiphe hypophylla ex Quercus  AB292715
Erysiphe hypophylla ex Quercus  AB292716
Erysiphe abbreviata ex Quercus AB271785

Erysiphe hypogena ex Quercus  AB292725
Erysiphe hypogena ex Quercus  AB292727
Erysiphe hypogena ex Quercus AB292726
Erysiphe epigena ex Quercus AB292718
Erysiphe epigena ex Quercus AB292717
Erysiphe epigena ex Quercus AB292720
Erysiphe epigena ex Quercus AB292722

Erysiphe aquilegiae ex Cimicifuga AB022405
Erysiphe pulchra ex Swida AB022389

Erysiphe paeoniae ex Paeonia AB257438
Brasiliomyces trina ex Quercus AB022350
Erysiphe simulans ex Rosa AB022395

Erysiphe gracilis ex Quercus AB022357
Typhulochaeta japonica ex Quercus  AB022415

Erysiphe mori ex Morus AB022418
Erysiphe glycines ex Desmodium AB022397

Erysiphe adunca ex Salix  AB022374
Erysiphe australiana ex Lagerstroemia  AB022407

Golovinomyces orontii ex Veronica AB077651
Golovinomyces sordidus ex Plantago AB077657

Golovinomyces orontii ex Rubia AB077634
Golovinomyces orontii ex Nicotiana AB022412

Golovinomyces adenophorae ex Adenophora AB077632
Golovinomyces orontii ex Physalis AB077646

Golovinomyces cichoracearum ex Dahlia AB077628
Golovinomyces cichoracearum ex Aster AB077641
Golovinomyces cichoracearum ex Eupatorium AB022387

Golovinomyces cichoracearum ex Solidago AB077650
Arthrocladiella mougeotii ex Lycium AB329690

Arthrocladiella mougeotii ex Lycium AB022379
Neoerysiphe galeopsidis ex Lamium AB329674
Neoerysiphe galeopsidis ex Chelonopsis AB022369
Neoerysiphe galeopsidis ex Acanthus AB329670
Neoerysiphe galii ex Galium AB329681
Neoerysiphe galii ex Galium AB329682

Oidium maquii ex Aristotelia AB329686
Oidium aloysiae ex Aloysia AB329683

Neoerysiphe cumminsiana ex Cacalia AB329669
Oidium baccharidis ex Baccharis AB329684

Oidium phyllanthi ex Phyllanthus AB120755
Oidium phyllanthi ex Phyllanthus AB120754

Oidium phyllanthi ex Phyllanthus AB120758
Phyllactinia guttata ex Alnus AB080452

Phyllactinia guttata ex Euptelea AB080388
Phyllactinia guttata ex Morus AB080372

Phyllactinia guttata ex Diospyros AB022372
Phyllactinia guttata ex Hamamelis AB080410

Phyllactinia fraxini ex Fraxinus AB080451
Phyllactinia fraxini ex Syringa AB080436
Leveillula taurica ex Artemisia AB080470
Leveillula sp. ex Chondrilla AB080478

Leveillula saxaouli ex Haloxylon AB080469
Pleochaeta shiraiana ex Celtis AB022403

Caespitotheca forestalis ex Schinopsis AB193467
Podosphaera longiseta ex Prunus AB022423
Podosphaera tridactyla ex Prunus AB022393
Podosphaera xanthii ex Melothria AB022410

Podosphaera pannosa ex Rosa AB022347
Podosphaera filipendulae ex Filipendula AB022384
Sawadaea polyfida ex Acer AB022364

Sawadaea tulasnei ex Acer AB022366
Cystotheca wrightii ex Quercus AB022355
Cystotheca lanestris ex Quercus AB022353

Blumeria graminis ex Hordeum AB022399
Blumeria graminis ex Triticum AB022376
Blumeria graminis ex Bromus AB022362

Parauncinula septata ex Quercus AB022420
Parauncinula septata  ex Quercus  AB183533

Byssoascus striatisporus U17912

5 changes

28S rDNA 
97 sequences 
825 characters 
891 steps 
CI = 0.4040 
RI = 0.8221 
RC = 0.3321
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Phylogeny within Erysiphe: ITS analysis

A total of 81 ITS sequences from Erysiphe (sections Ery-
siphe and Microsphaera) were aligned with three sequences 
of the fungus on Styrax japonica. The data set consisted of 
607 characters, of which 21 characters were removed from 
the analysis because of ambiguous alignment. Of the 
remaining 586 characters, 208 characters were variable and 
146 characters were phylogenetically informative for parsi-
mony analysis. A total of 1805 equally MP trees with 509 
steps (CI = 0.5501, RI = 0.7800, RC = 0.4291) were con-
structed by the MP analysis. A tree with the highest likeli-
hood score among the 1805 MP trees is shown in Fig. 2. 
Most internal branches are supported in the strict consen-
sus of the 1805 trees. Bayesian analysis generated similar 
tree topology.

The three ITS sequences from the Styrax fungus are 
identical to each other and group with E. nomurae again. 
This fi nding is supported with a PP value of 0.98, but the 
support of BS is less than 50%. Both the Styrax fungus and 
E. nomurae are included in the clade of the E. alphitoides 
species complex group.

Taxonomy

Erysiphe monascogera Shiroya, C. Nakash. & S. Takam., 
sp. nov. Figs. 3–9
MycoBank no.: MB510967

Mycelio epigeno in fructibus, etiam in sepalis, nunquam in 
foliis, hyalino, appressoriis multilobatis, solitarliis vel oppo-
sitis; chasmotheciis adspersis, fusco-brunneis, globosis vel 
subglobosis, 61–86(–92) μm diametro, ex cellulis polygonis 
irregularibus 7–11 × 11–20 μm diametro compositis; appen-
dicibus ex zona aequatoria vel prope basin chasmothecii 
2–6 nascentibus, simplicibus, mycelioidibus, raro ramosis, 
sinuosis vel geniculatis, (4–)5–9 μm latis, diametro ascoma-
tis 0.3–3plo longioribus, 2–3-septatis, fusco-brunneis, 
deorsum hyalinis; ascis saepe singularibus, raro duobus, 
subglobosis, sessilibus, 36–50.5 μm; ascosporis 6–8, ovatis, 
hyalinis, 7.8–12.4(–14.4) × (13.2–)14.2–19.6 μm.

Typus: Japan, Nagano Prefecture, Minami-Minowa 
Mura, campus of Faculty of Agriculture, Shinshu Univer-
sity, on Styrax japonica Siebold & Zucc. (Styracaceae), 25 
Sep 2005, leg. Y. Shiroya and S. Takamatsu (Holotypus, 
TNS-F-15700; isotypus, MUMH 3787).

rDNA sequence ex isotype (MUMH 3787): AB331646.
Etymology: “monascogera” refers to having a single 

ascus per chasmothecium.

Colonies: Mycelia on the surface of fruits and sepals, not 
on leaves, hyaline. Appressoria multilobed, single or oppo-
site in pairs.

Teleomorph: Chasmothecia scattered, 61–86(–92) μm 
diameter, blackish-brown, globose or subglobose. Wall cells 
irregularly polygonal, 7–11 × 11–20 μm diameter. Append-
ages 2–6, arising from the equatorial zone or lower half of 
the chasmothecia, simple, mycelioid, rarely irregularly 
branched, faintly sinuous to geniculate, (4–)5–9 μm wide, 
variable in length, usually 0.3–3 times as long as the chas-
mothecium diameter, 2–3 septate, dark brown from the 
base up to the 1st or 2nd septum and becoming hyaline 
upward, thin-walled. Asci single or very rarely two per 
chasmothecium, 36–50.5 μm, globose, sessile. Ascospores 
6–8 per ascus, ovate, subhyaline, 7.8–12.4(–14.4) × 
(13.2–)14.2–19.6 μm.

Anamorph: Unknown.
Host range and distribution: on the surface of fruits and 

sepals of Styrax japonica, Japan.
Additional materials examined: Japan, Nagano Prefec-

ture, Minami-Minowa Mura, campus of Faculty of Agricul-
ture, Shinshu University, 30 Sep 2005, leg. Y. Shiroya and 
S. Takamatsu, MUMH 3786, HAL 1943 F; 14 Aug 2006, leg. 
Y. Shiroya, MUMH4190, HAL 1944 F.

Discussion

Of the 15(–16) genera in the Erysiphaceae, only 2 genera, 
Cystotheca and Podosphaera, have monoascus-type chas-
mothecia. In Cystotheca, the wall of the chasmothecia is 
composed of two layers that are easily separable from one 
another, and this character is not found in the present 
fungus. Thus, based on the morphological characteristic of 
the monoascus-type chasmothecia, the present fungus seems 
to be most similar to the genus Podosphaera. However, 
both ITS and 28S rDNA sequences indicate that the Styrax 
fungus does not belong to the genus Podosphaera, but to 
Erysiphe. The main difference between Erysiphe and Podo-
sphaera with regard to their teleomorphs has been consid-
ered that Erysiphe has multiple asci and Podosphaera has 
a single ascus per chasmothecium (Braun 1987). Although 
the morphology of the appendages of chasmothecia has 
long been regarded as an important character to distinguish 
genera of the Erysiphaceae, it is now regarded as a charac-
ter to distinguish sections or species (Braun et al. 2002). 
Thus, Erysiphe and Podosphaera can no longer be distin-
guished by the morphology of their appendages. In their 
anamorphic stages, the two genera are differentiated by 

Fig. 2. Phylogenetic analysis of the nucleotide sequences of the inter-
nal transcribed spacer (ITS) region including 5.8S rDNA for 84 
sequences from Erysiphe sections Erysiphe and Microsphaera. The tree 
is a phylogram of the maximum-likelihood tree among the 1805 most 
parsimonious trees with 509 steps, which was obtained by a heuristic 
search employing the random stepwise addition option of PAUP*. 

Gaps were treated as missing data. Horizontal branch lengths are pro-
portional to the number of nucleotide substitutions that were inferred 
to have occurred along a particular branch of the tree. Percentage 
bootstrap support (1000 replications; >70%) and posterior probability 
(>0.95) are shown on and under branches, respectively
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Figs. 3–9. Erysiphe monascogera, from holotype. 3, 4 Chasmothecia (fruiting bodies). 5, 6 Chasmothecia with a single ascus and mycelioid type 
appendages. 7 Chasmothecium with two asci. 8 Ascospores. 9 Lobed-type hyphal appressorium. Bars 3–5 100 μm; 6–9 50 μm

conidiogenesis and appressoria on hyphae. Erysiphe 
produces solitary conidia without distinct fi brosin bodies, 
whereas Podosphaera produces conidia in a chain with dis-
tinct fi brosin bodies (Braun et al. 2002). Hyphal appressoria 
of Erysiphe are usually lobed; those of Podosphaera are 
nipple-shaped or indistinct. Hyphal appressoria of the 
present fungus are distinctly lobed, which supports the 
result of molecular analysis that this fungus is an Erysiphe 
species. Observation of the conidiogenesis would provide 
further evidence concerning the identity of the Styrax 
powdery mildew. We thus visited Shinshu University several 

times from spring to autumn of 2006 to examine the conid-
iogenesis of this fungus, but we could not fi nd any conidial 
formation. Until mid-August, the fungus produced a plenti-
ful number of chasmothecia on the surface of fruits of the 
hosts. In general, powdery mildew fungi begin to produce 
chasmothecia from mid-September in Japan, with a few 
exceptions. Thus, the present fungus seems to produce chas-
mothecia earlier than the other Japanese powdery mildew 
fungi. Further observations of chasmothecia reveal that the 
chasmothecia rarely contain two asci, which suggests that 
this fungus has an ability to produce more than one ascus 
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per chasmothecium. Molecular phylogenetic analyses 
suggest that ancestral taxa of the Erysiphaceae usually have 
multiple asci per chasmothecium and that taxa with mono-
ascus chasmothecia have diverged only once at the lineage 
leading to Podosphaera and Cystotheca (Mori et al. 2000; 
Takamatsu 2004). However, as E. symplocicola U. Braun 
& S. Takam. (≡ M. symploci Y.N. Yu & Y.Q. Lai), an Ery-
siphe species, occasionally produces monoascus chasmoth-
ecia, it may be possible that the monoascus-type species 
evolves not only at the lineage leading to Podosphaera and 
Cystotheca, but also within the genus Erysiphe. Therefore, 
we propose to place the new species on Styrax in the genus 
Erysiphe as “E. monascogera.”

Both ITS and 28S rDNA sequences demonstrate that E. 
nomurae is the sister of E. monascogera. They are highly 
similar in DNA sequences: 99.1% in ITS region and 99.0% 
in the D1/D2 domains of the 28S rDNA. Symplocos chinen-
sis var. leucocarpa f. pilosa, the host plant of E. nomurae, 
belongs to the family Symplocaceae, and Styrax japonica 
belongs to the Styracaceae. These two families form a 
monophyletic group with the Diapensiaceae in the Ericales 
(Schönenberger et al. 2005). Powdery mildew fungi para-
sitic to closely related host plants are often closely related 
to each other (Matsuda and Takamatsu 2003; Inuma et al. 
2007). Thus, the close relationship of the host families may 
support the sister-relationship between E. nomurae and E. 
monascogera. In contrast, morphological characteristics are 
distinctly quite different in the two species. For instance, 
the size of the chasmothecia is larger in E. nomurae (70–
115 μm; Braun 1987) than in E. monascogera (61–86 μm). 
The number of asci is 3–6 in E. nomurae and only 1 in E. 
monascogera. Furthermore, the appendages of E. nomurae 
are dichotomously branched several times at the apex; those 
of E. monascogera are simple, viz. mycelioid. These mor-
phological differences could be explained by the unique 
habitat of E. monascogera. This fungus colonizes only on 
the surface of fruits or sepals, but not on leaves. Erysiphe 
vernalis P. Karst. on Alnus spp. and E. weigelae Z.X. Chen 
& S.B. Luo on Weigela spp. often colonize on the surface 
of fruits of host plants (Braun 1987; Mori et al. 2000), and 
share simple, mycelioid appendages with E. monascogera. 
Mori et al. (2000) reported that the mycelioid appendage of 
the powdery mildew fungi is a derived character that evolved 
as a result of convergence to adapt their life cycle on herbs, 
evergreen trees, or twigs. This unique habitat on a fruit 
surface might be a causal factor of mycelioid appendages 
for these fungi. An ecological study of E. monascogera is 
necessary to prove this possibility.

The molecular data demonstrate that E. nomurae and E. 
monascogera are included in the lineage of the E. alphitoi-
des complex having oaks as major host plants. Symplocos 
chinensis var. leucocarpa f. pilosa, the host of E. nomurae, 
and Styrax japonica, the host of E. monascogera, have sym-
patric distribution with oaks in Japan. Thus, it is likely that 
host jumping has occurred between these plants. Fungi 
belonging to the E. alphitoides complex are extremely vari-
able in morphology as well as in genetics and were recently 
divided into fi ve species (Takamatsu et al. 2007). One of 
these species, E. quercicola S. Takam. & U. Braun, has a 

(nearly) identical rDNA sequence with the powdery mildew 
fungi parasitic on a variety of tropical trees, i.e., Hevea 
brasiliensis (Willd. ex A. Juss.) Müll.Arg. (para rubber 
tree), Anacardium occidentale L. (cashew), Bixa orellana L., 
Citrus spp., Mangifera indica L. (mango), and Acacia spp. 
(Limkaisang et al. 2005, 2006; Takamatsu et al. 2007). Simi-
larly, E. alphitoides sensu stricto has a rDNA sequence 
similar to several powdery mildew species parasitic to trees 
distributed in temperate areas, i.e., E. wallrothii (U. Braun 
& Tanda) U. Braun & S. Takam. (≡ M. wallrothii U. Braun 
& Tanada) on Vaccinium spp., E. pseudolonicerae (E.S. 
Salmon) U. Braun & S. Takam. [≡ M. pseudolonicerae (E.S. 
Salmon) Homma] on Cocculus trilobus (Thunb.) DC., and 
E. euonymi-japonici (Vienn.-Bourg.) U. Braun & S. Takam. 
(≡ M. euonymi-japonici Vienn.-Bourg.) on Euonymus 
japonicus Thunb. Thus, the E. alphitoides complex seems 
to be extremely variable not only in morphology but also 
in its parasitic ability. Erysiphe nomurae and E. monasco-
gera might be powdery mildew species diverged by host 
jumping of the E. alphitoides complex.

Erysiphe miyabeana and E. togashiana var. togashiana 
are known to occur on Styrax japonica, and E. symplocicola 
has been reported on Symplocos paniculata (Thunb.) Miq. 
(Symplocaceae) in China. Of these, E. togashiana var. 
togashiana, of which an ITS sequence is available in DNA 
database (AB091775; Takamatsu et al. 2003), is distantly 
related to E. monascogera (79.5% similarity). DNA 
sequences of E. miyabeana and E. symplocicola are not yet 
available. Both species, having appendages dichotomously 
branched several times at the apex, distinctly differ in mor-
phology from E. monascogera, which has mycelioid append-
ages. However, E. symplocicola occasionally has small 
(62–94 μm diameter), monoascus-type chasmothecia (Braun 
1987). These characteristics are similar to E. monascogera, 
which also usually has small (61–86 μm diameter), 
monoascus-type chasmothecia. This fi nding suggests the 
possibility of a close relationship between E. symplocicola 
and E. monascogera, but molecular analyses of E. symplo-
cicola are required to prove the affi nity of the two species.
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