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Anamorphic Morphology in Three Oriental Species of Microsphaera
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ABSTRACT: Morphological characteristics in the anamorphic states were described in three species
of powdery mildew fungi, Microsphaera akebiae, M. picrasmae, and M. schizandrae, which were para-
sitic on Akebia quinata, Picrasma quassioides, and Schizandra chinensis, respectively. All species were
flexuous in foot-cells of conidiophores, producing conidia singly on conidiophores, devoid of fibrosin
bodies in conidia, and producing germ tubes on the end of conidia.
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The classification of powdery mildew fungi is some of the Korean powdery mildews(Shin, 1989-
mainly based on the morphological characteristics 1991; Shin & La, 1989, 1991). In this paper, three
of the ascocarps, asci, ascospores, and perithecial more species-Microsphaera akebiae, M. picrasmae,
appendages produced by the teleomorphs. Al- and M. schizandrae, were reported.
though importance of anamorphic characteristics Among 20 species of Microsphaera collected in
on the identification of species has been stressed Korea by the author(Shin, 1988; Shin, 1992 unpu-
by many authors(Fresenius, 1852; Tulasne & Tu- blished), M. akebiae, M. picrasmae, and M. schizan-

lasne, 1861; de Bary, 1870; Zopf, 1887; Neger, drae were recorded only in the Far East of Asia
1902; Braun, 1987), and many attempts have been (Amano, 1986; Otani, 1988) with descriptions of

made to classify species of the powdery mildews their teleomorphic characteristics(Sawada, 1951;
basing on their anamorphic features(Ferraris, 19 Otani, 1988). The anamorphic features of these
12; Foex, 1912-1925; Sawada, 1914-1959; Bouwens, species, however, have not been, or only insuffi-
1924, 1927; Maurizio, 1927; Jaczewski, 1927; Bru- ciently described. Therefore, anamorphic charac-
ndza, 1934; Hirata, 1942, 1955; Golovin, 1960; Yar- teristics of taxonomic value in these 3 species of
wood, 1957; Boesewinkel, 1977, 1979, 1980; Ham- Microsphaera were studied.
mett, 1977; Braun, 1980, 1982a, 1982b), anamor- Examination on fresh materials of the 3 species
phic characteristics were generally not included collected by the author was made. In addition,
in descriptions of most holomorphic species, or two herbarium materials provided by Mr. J. S.
at most inadequately described in a very few spe- Chot and Prof. R. Y. Zheng were studied by resto-
cies. ring in lactic acid before used(Shin, 1990a).
During the past few years, the present author
has already studied the anamorphic features of Notes and Descriptions
*Corresponding author Microsphaera akebiae Sawada
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Table 1. Comparative morphological observations on the anamorphic characteristics of Microsphaera akebiae.

characters Sawada(1951) Shin(1992)
Mycelium
habitat amphigenous and on fruits amphigenous, cauligenous,
and on fruits
density thin thin
branching —* at right angle
appressoria - multilobed to moderately lobed
length - 44-76 um
diameter 4.8-5.5 ym 4.0-6.0(-8.2) um
Conidiophores
measurements 28-36X6-8 ym 46-90X7.2-8.0 ym
(length excluding an (length including an
immature conidium) immature conidium)
foot-cells straight slightly to moderately flexuous

basal septum

mycelium
Conidia
measurements 28-41X13-16 ym
shape cylindric
fibrosin bodies absent
conidia production singly

Germ tubes**
shape _
position —

appressoria —

at the branching point of

at the branching point of

mycelium

32-46X14.0-16.4 pm
cylindric
absent

singly

short, straight
end of conidia
lobed

* 7 Not shown in the original description by Sawada(1951).
** | The morphology of germ tubes examined with the author’s specimen is in accordance with drawing of

Hirata(1955).

The powdery mildew fungus on Akebia spp. had
been recorded as M. alni in Japan(Homma, 1937).
Later, Sawada(1951) separated it as a new species
M. akebiae by its larger perithecial wall-cells and
its cylindric conidia from M. alni having smaller
wall-cells and oval conidia. The fungus was also
recorded in Korea(Lee, 1975) and China(Yu & Lai,
1987).

The author collected anamorph of the fungus
on Akebia quinata Decne. at several different loca-
tions of Korea(Kangung, Chunchon, Kwangnung)
during the last 3 years. As shown in Table 1, ana-

morphic characteristics of the collections were ge-
nerally in accordance with the original description
of Sawada(1951). Foot-cell of conidiophores, howe-
ver, one of the most important taxonomic charac-
ters, was not straight as described in the original
description, but slightly to moderately flexuous in
all Koran collections. Furthermore, more of the
anamorphic characteristics of the present fungus
have not been sufficiently studied and could not
be used in taxonomy. Therefore, anamorphic mor-
phology of M. akebiae is redescribed as follows:
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Fig. 1. Microsphaera akebiae Sawada: @-conidiophore,
®-conidia.

Oidium state of Microsphaera akebiae(Fig. 1).

Amphigenous, cauligenous, also on fruits; myce-
lium generally thin, but well developed on young
shoots in the shade, forming thinly effused white
film on both sides of leaves and young shoots,
branching at right angle, wavy to straight, 44-76}
4-6 um, but up to 82 pm in diameter in conidioge-
nous cells; appressoria multilobed to moderately
lobed, opposite in pairs or single; conidiophores
1 to 2 per mycelial cells, 46-90X 7.2-8.0 um, sligh-
tly to moderately flexuous in foot-cells, producing
conidia singly, followed by 1-2 cells, basal septum
at the branching point; conidia cylindric, 32-46X
14.0-16.4 ym(length/breadth=2.03-3.19),  without
conspicuous fibrosin bodies, producing germ tubes
on the end, germ tubes short or long with lobed
appressoria.

Specimens examined: SMK 10063, 10141, 11601,
11619, 11631.(SMK=Mycological herbarium, De-
partment of Horticulture, Kangnung National Uni-
versity, Korea).
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Microsphaera picrasmae Sawada

The powdery mildew fungus of Microsphaera sp.
on Picrasma quassioides(D. Don) Benn. was first
recorded as M. alni by Homma(1937). Later, Sa-
wada(1951) splitted it as a new species M. picras-
mae by its smaller elliptic conidia and its 6-spored
ascl from M. alni having much larger conidia and
8-spored asci. The present fungus is confined to
Japan and China in its geographical distribution
(Amino, 1986).

In Korea, the author was the first one who col-
lected both anamorph and teleomorph of M. sp.
on P. quassioides at two different locations of Ka-
ngnung in 1991. Teleomorphic morphology of the
cellection was in accordance with Japanese(Sa-
wada, 1951; Otani, 1988) and also Chinese descri-
ption(Yu & Lai, 1987). As shown in Table 2, ana-
morphic characteristics of the author’s collections
did not, however, coincide with these of the origi-
nal description written by Sawada(1951). To con-
firm my examination of Korean material, a Chi-
nese specimen(HMAS 38629) was also studied.
Both Korean and Chinese material had the same
morphology in both teleomorph and anamorph.
Foot-cell of conidiophores was moderately fle-
xuous rather than straight.

Morphology of foot-cell is one of the most im-
portant taxonomic characters for the identification
of powdery mildews in their conidial states(Boe-
sewinkel, 1980; Shin, 1988), also that some of the
anamorphic characteristics of the present fungus
have not been sufficiently studied as they should
have been for taxonomic purposes. Therefore,
anamorphic morphology of M. picrasmae based on
the author’s collections of P. quassioides is redes-
cribed as follows:

Oidium state of Microsphaera picrasmae(Fig. 2).
Amphigenous, occasionally cauligenous, expe-
cially on distal part of rachis; mycelium generally
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Table 2. Comparative morphological observations on the anamorphic characteristics of Microsphaera picrasmae.

characters Sawada(1951) Shin(1992)
Mycelium
habitat amphigenous amphigenous
density thin thin (to thick)
branching — at right angle
appressoria — moderately lobed to multilobed
length - 28-52 ym
diameter — 2.8-4.8(-8.8) um
Conidiophores
measurements 23-41X6-9 uym 42-72X6.8-7.6 ym
(length excluding an (length including an
immature conidium) immature conidium)
foot-cells straight moderately flexuous

basal septum

at the branching point of

at the branching point of

mycelium mycelium
Conidia
measurements 26-38X15-18 ym 24.0-33.7(-41.8) X 13.5-17.5 um
shape elliptical to short cylindric oval to cylindric oval
fibrosin bodies absent absent
conidia production singly singly

Germ tubes**
shape -
position —

appressoria —

short, straight
end of conidia
lobed

* . Not shown in the original description by Sawada(1951).
** * The morphology of germ tubes examined with the author’s specimen is in accordance with drawing of

Hirata(1942).

thin, but well-developed on the upper part of lea-
ves in the shade, forming circular to irregular
white patches on the upper part but forming thi-
nly effused with film on the lower part of leaves,
branching at right angle, wavy to occasionally ge-
niculate, 28-52X2.8-4.8 um, but up to 88 um in
diameter in conidiogenous cells; appressoria mo-
derately lobed to multilobed, opposite in pairs or
single; conidiophores 1 to 2 per mycelial cells,
(34-)42-72X6.8-7.6 um, moderately flexuous in
foot-cells, producing conidia singly, followed by (1-
)2 cells, basal septum at the branching point; coni-
dia oval to cylindric oval, 24-33.7(-41.8) X 13.5-17.5

um(length/breadth=1.67-2.74), without conspi-
cuous fibrosin bodies, producing germ tubes on
the end, germ tubes short and straight with lobed
appressoria.

Specimens examined: SMK 11061, 11287,
HMAS 38629.
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Fig. 2. Microsphaera picrasmae Sawada: @-conidio-
phore, ®-conidia.
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Microsphaera schizandrae Sawada

The powdery mildew fungus of Microsphaera sp.
on Schizandra chinensis Baill, and S. nigra Maxim.
(=S. repanda Radlk) was first recorded as M.
alni by Homma(1937). Later, Sawada(1951) treated
it as a new species M. schizandrae by the larger
size of perithecial appendages in both diameter
and length and also larger ascospores from M.
alni. Since then, anamorphic characteristics of the
fungus have not been reported and regarded as
similar to M. alni s. str. The present fungus is
confined to Japan, Korea, and Far East of USSR
in its geographical distribution(Amano, 1986).

The author collected anamorph of M. schizand-
rae on S. chinensis in Chinbu in 1991. Another
specimen collected in Chinan in 1988 was provi-
ded by Mr. J. S. Choi. Examination of these Ko-
rean materials revealed that foot-cell of conidio-
phores was not straight as in M. alni but modera-

Fig. 3. Microsphaera schizandrae Sawada: @-conidio-
phore, @-conidia.

tely flexuous. Some other morphological characte-
ristics of taxonomic value were also studied. The-
refore, the present author is the first one who
describes anamorphic morphology of M. schizand-
rae as follows:

Oidium state of Microsphaeva schizandrae(Fig. 3).

Amphigenous, occasionally cauligenous, especia-
lly on young shoot and inflorescence; mycelium
generally thin, but well developed in the upper
part of leaves in the shade, forming circular to
irregular white patches on the upper part but for-
ming thinly effused white patches on the lower
part of leaves, branching at right angle, straight
to wavy, often geniculate, 44-76X4-6 um, but up
to 9.2 um in diameter in conidiogenous cells; app-
ressoria multilobed, opposite in pairs or single;
conidiophores 1 to 2 per mycelial cells, 76-117X8.
6-9.5 um, moderately flexuous in foot-cells, produ-
cing conidia singly, followed by (2-)3 cells, basal
septum at the branching point; conidia oval to cy-
lindric  oblong, 33.8-44.1X18.0-24.7 um(length/
breadth=1.48-2.15), without conspicuous fibrosin
bodies, producing germ tubes on the end, germ
tubes long and geniculate with lobed appressoria.

Specimens examined; SMK 10912, 11930, Dried
material collected in Chinan, Korea, on September
15, 1988 by Mr. J. S. Choi.
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